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P-ROGEEDI-NGS
1:10 p. m

CHAI RMAN KRESS: The Advi sory Conmittee
on Reactor Safeguards Subcommttee on Future Pl ant
Designs. | am Thomas Kress, Chairman of this
Subcommi tt ee.

Menmbers in attendance are Vic Ransom
Steve Rosen, W/II|iam Shack and Graham Wl |l is.

The purpose of this neeting is to
di scuss the NRC staff's proposed draft technol ogy-
neutral framework docunment for new plant |icensing.
The Subcommttee will gather information, analyze
rel evant issues and facts, and fornul ate proposed
posi tions and actions, as appropriate, for
deliberation by the full Committee.

Dr. Med El-Zeftawy is the Designated
Federal O ficial for this nmeeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this neeting previously published in the Federal
Regi ster on June 14, 2004.

A transcript of the neeting is being
kept and will be nmade available as stated in the
Federal Register notice.

It is requested that speakers first
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identify thensel ves and speak with such sufficient
clarity and volume so that they can be readily
heard. What really that neans is pl ease use the

m cr ophone.

W have received no witten conments or
requests for tinme to nake oral statenents from any
menbers of the public regarding today's neeting.

' m pl eased to wel come the staff again
on what | consider very inportant piece of work. And
| consider this another one of these interactive
neeting where we try to give you our thoughts and
hear what you're doing, and don't expect any letters
or anything like that, but try to give you sone
feedback at this early tine.

So with that, I'll turn it over to --
Mary, you going to |lead us off?

M5. DROUIN. Thank you.

We're very pleased to be here. Long
overdue, because | think our last tine on this topic
was back last fall sonetinme, and we've done a | ot of
work since them But before we get started, 1'd
like to introduce nyself as Mary Drouin. And the
teamwith me here to ny right is Dennis Bley from
Butt onwood Consulting. And we have Tom King from

NRC, Vinod Miubayi and John Lehner from Brookhaven.
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6
And Jit Singh over on the side table. NRCis part of

the small core team but we have a | ot of other
peopl e who have provided us with trenendous hel p.
|"d also Iike to recognize Jerry WIson
fromNRR Karl Flemng is part of the team Marty
Stut zke from NRR has provided us with a lot. |
don't think I could go through and |ist everyone,
but a ot of great thoughts from great people have--

CHAI RMAN KRESS: What do you guys do?
Sit around in a nmeeting room and bounce ideas off of
each ot her.

M5. DROUIN: Actually we do that quite a
bit. W bring the whole teamtogether on a very
frequent basis and --

CHAI RMAN KRESS: You got a certain set
of issues you got to deal with and bounce them
around?

M5. DROU N. Yes. And, you know, before
the neetings we'll ask everybody to give it their
t houghts and bring themto the table. And so you
really truly see a teamview here. This is not the
t hi nki ng of any single of any single person. Mny
peopl e.

CHAI RVAN KRESS: Who ends up witing the

actual stuff in the docunent?
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M5. DROUIN: Everybody.

CHAI RVAN KRESS: Everybody.

M5. DROUN:. And that's pretty nuch what
you're going to see today. It's a teameffort, and
| can't stress that enough. But, you know, a team
can't wite a docunent.

CHAl RMAN KRESS: Oh, | know. That's
right.

M5. DROUIN. So everybody has kind of a
ownership of a different chapter. They're
responsi ble for bringing all the views together and
trying to put it down on paper where it's,
hopeful Iy, understandable. And that's kind of what
you're going to see today. You know, the people who
are doi ng the speaki ng have been the | eads on the
witing of that, which nmeans | don't have to do a
| ot of talking because | don't do a lot of the
witing. | just reviewit.

CHAl RVAN KRESS: |'ve been there.

M5. DROUIN. Okay. Well, there you go.

DR. SHACK: | see your advanced
Power Poi nt engineering is really noving ahead full
speed, too.

M5. DROUIN. You see there the agenda.

We're going to try and wal k through each of the
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chapters in detail

| hope it's okay if |I'mpretty
aggressive with trying to keep us on schedul e
because there's a lot in each of these chapters and
|"d hate for us to get bogged down. Any one of these
chapters we could spend days on.

CHAI RMAN KRESS: Well, | must admt |
have a | ot of thoughts and comments, so you may get
interrupted. But we'll try to not keep you too | ong.

M5. DROUN. And I'd hate for the date
to get by and, for exanple, we haven't gotten to
chapter five, for exanple and gotten through chapter
4. Because, as | said, | think we could spend
hours.

CHAI RVAN KRESS: W'l do our best. But,
you know, we do have a | ot of comrents.

M5. DROUI N:  Yes.

Qur purpose today, |I'"'mgoing to try and
get through these prelimnary things pretty quick --
| wonder what happened to our purpose slide.

CHAI RMAN KRESS: Yes, we've got a
pur pose slide here. It canme before that.

M5. DROUN. Ckay. There we go.

W're trying to show, you know, what

we've today. And, as |'ve said, it's been a |ong
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time since we've been here. Last tine we were here
everything was very nmuch at a very high | evel of
conceptual . And now we' ve kind of taken the concepts
and flush them out and put sonme meat behind them and
detail. We're at the point where we feel like we're
ready to really share sone of these details with the
publi c.

CHAl RMAN KRESS: How do you go about
doi ng that?

M5. DROUN |'msorry?

CHAl RMAN KRESS: How wi Il you go about
sharing the details? | nmean, it's not |ike exactly
a rul emaking yet for a long tine.

M5. DROUIN. We have schedul ed a public
neeting. W're getting ready to put out the public
notice. We're going to have a public workshop

CHAI RMAN KRESS: It would be a workshop?

M5. DROUN. At the end of July a two
day wor kshop where we plan to wal k the public
t hrough what we have here.

CHAIRVMAN KRESS: |1'd like to go to that.

M5. DROUN. And we're going to try and
put some information prior to the public workshop on
the website. You know, at |east these viewgraphs,

which will be simlar to what we will be show ng at
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t he public workshop. And how we nodified them W
plan to put those public before the workshop.

But the biggest question --

CHAI RVAN KRESS: |'ve been rem nded t hat
one of our new process elenments is that we're not
supposed to interrupt you for the first ten m nutes.

DR SHACK: They didn't tell us what the
concl usi on were, which negates the rule.

CHAl RVAN KRESS: Oh, yes. That's right.
So we're even.

M5. DROUI N Ckay. |'mnot sure what
all that neant.

MR ROSEN. So the ten mnute m sconduct
penal ty has been wi t hdrawn.

M5. DROUIN:  Ch, okay.

MR ROSEN:. But we'll still try to give
you ten m nutes.

M5. DROUIN: That last bullet to me is a
very inportant bullet, because | have to say every
time | read this docunent, and we were just talking
about in our teamneeting this norning, I'll come
across a paragraph and 1'll have to read that
par agraph three or four tines to remenber what were
we tal king about; which tells me we need about two

pages of extra witing to really explain. There'l
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be sonething very fundanental --

DR. WALLIS: Maybe you need | ess.

CHAI RVAN KRESS:  Yes.

DR. WALLIS: Maybe you need cl earer
witing but |ess.

M5. DROUIN: It sone cases, it mght be
t hat .

DR WALLIS: If you have to read it many
times to figure out what it neans.

M5. DROUN: It could be that.

So that's one of the things we're really
asking for where have we not been clear, where the
i dea of what we're trying to convey either it's not
expl ai ned well enough or it needs nore expl anation,
| ess expl anation, whatever to pinpoint that.

| think we're at the point in nmany
pl aces with we the teamare so close to this we're
not seeing a lot of these problens.

We're going to wal k through each of the
chapters.

Just background real quick. You know,
when you | ook at Part 50 and where we are with this
agency over the last 30-40 years, it's very nuch
been concentrated and focused on |ight water reactor

t echnol ogy and know edge. And as we nove into the
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future with these new reactors, new designs,
particularly as we start trying to bring nore and
nore risk insights into the decision making process
and trying to nmake ourselves nore effective and
efficient, it sort of begs for a new franmework to
take the | essons fromthe past and see how we can,
per haps, restructure a new regulatory structure.

MR. ROSEN:. The agency |icensed Fort St.
Vrain, right?

M5. DROUI N Yes.

DR. SHACK: Case-by-case.

MR. ROSEN: They're not entirely new.

CHAI RMAN KRESS: Yes, but they had to
use a crowbar and bend things around.

M5. DROUN. We're not saying it can't
be done, we're just saying to be nore effective and
efficient, you know a new regul atory structure coul d
help in that area. And that's what we're striving to
do.

When you | ook at SECY-03-0047, that went
forward. It did identify 7 policy issues for non
[ ight water reactors. And these policy issues, we
did say in that paper, we were going to try to
address the resolution of themin this framework

docunment. So sonme of those we'll be getting into
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that, and you'll see sone of that as we go through
t he docunent.

We'll try and keep our term nol ogy,
hopeful Iy, consistent and clean. And what | nean by
that is, you know, we use this word framework al
t he over place unfortunately to nmean different
t hi ngs. What we have here, what | refer to as the
regul atory structure for the licensing of new
reactors. And that what we're calling a structure.
And part of that structure has four tasks associated
withit.

DR. WALLIS: Well, | had a suggestion
with this. It seenmed to ne that franmework is
sonet hing you construct in order to do the job. And
there's sonmething you start with before that, which
is your principles and objectives, which is
sonething different formthe framework. You' ve put
theminto the franework thensel ves. You' ve put the
HGs and those things into your discussion of the
framework itself. But | think sonething shoul d
stand above that to start with, which is your
definition of public health and safety and the
obj ectives and so on that the frameworks has to
satisfy. And then the framework is nore the

structure that you have created in order to neet
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t hose obj ecti ves.

Just a suggestion, that's all.

And | thought there were two different
i deas in the franmeworKk.

M5. DROUIN: That is one way to | ook at
it. I'mjust explaining how we are using these
terns.

DR. WALLIS: | know, but I was naking a
suggesti on about how you m ght separate that.

M5. DROUIN: And | understand.

DR. WALLIS: Sonething which is so
uni ver sal

M5. DROU N Right.

DR WALLIS: This particular franmeworKk--

M5. DROUN. And | nean we will | ook
into that, but just to get through today's purpose
in explaining --

DR WALLIS: Yes, | know.

M5. DROUN. -- I"'mjust trying to put
you in context of how we've used it. That's not to

say we can't cone back and take your suggestion, and

we will.

CHAI RVAN KRESS: Well, that all depends
on what your view of a framework is. | nean,
framework could very well include those things like
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you did.

M5. DROU N Right.

MR. ROSEN: Now you see, | have a
qguestion about this whole chart. Wen you set out
to do this it was to establish a technol ogy neutral
framework, and you do that in task 1, 2 and perhaps
t he enabl ed task on the right called "Technol ogy-
Neutral Regulations.” But then you add a whol e
another layer in tasks 3 and 4 where you now nove
i nto making that technol ogy-neutral framework into
technol ogy specific. And | would have thought that
we were going to be here about the top three bl ocks,
not the bottomtwd. And maybe you need to recast
what you're trying to do.

M5. DROUN. That's what I'mtrying to
expl ain here. Fromthe beginning our effort or our
programwas to create this regulatory structure for
the licensing of new reactors. And when you go back
to the advanced research plan, that's what we were
doi ng.

To acconplish that we identified four
things to create this new regulatory structure. And
this is what we've shown here.

The first one was to create this

t echnol ogy-neutral framework. And the technol ogy-
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neutral framework was to conme up with guidelines and

criteria such that when you inplenment them you

would ultimately -- see now where's the probl em when
you use a conmputer versus a transparency. | can't
poi nt .

MR, ROSEN: Yes, you can. Just use your
nouse.

M5. DROUN. Ch. Cool.

DR SHACK: Just don't click.

M5. DROUN: So this whole picture is
the regulatory structure. And so the first part is
to create this framework --

DR WALLIS: What is it trying to do?

MR ROSEN: It's the first bullet.
That's your point and I think it's a good one.

DR WALLIS: What is it trying to do?

MR ROSEN. It's a good one. It's that
first bullet, to devel opnent and inplenent a
regul atory structure for the |licensing of new
reactors. Not a technol ogy-neutral thing, a
regul atory structure. Then -- and that ought to be
on this page all by itself.

M5. DROUN. That's what it's going to
be, it's the overall objective is to create this.

MR ROSEN: And then to do that we're
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going to have a technol ogy-neutral framework which
will allow us to create technol ogy-specific
framework. | mean, to branch off that. |It's just a
way of presentation that's clearer.

M5. DROUN. | nean all I"'msaying to
say is that this whole structure is this whole
figure. And there's different parts to the figure,
and the first part is creating this technol ogy-
neutral framework. The second part is we're going
to apply the framework to conme up with proposed
t echnol ogy-neutral requirements. The next part of
it istocome with what we call our technol ogy-
speci fic framework, which is going to show how to
t ake these two and apply them --

MR. ROSEN: But, Mary, the problemis
that you don't have a licensee. |If you don't have
an applicant, you can still do 1 and 2 and the one
on the right that's not |abeled. But you have to
have a licensee or an applicant to do 3 and 4. He
has to cone in, say, | want to build a nolten salt
react or or somet hing.

So these things are of a different
character and yet you' ve got them pushed together.

M5. DROUIN: You don't need an

application to do task 3 in our opinion, but that's
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a di scussion for another day.

MR. ROSEN. If it's technol ogy-specific,
you have to know what technology it is.

M5. DROUN. No. Task 3 is to how do
you apply it on the technol ogy-specific. The
application of it is task 4.

CHAl RMAN KRESS: One woul d have to have

M5. DROUN. On task 4, ideally you
woul dn't do task 4 unless you had an applicant.

DR WALLIS: Wwell | think we can nove on
because you're not really --

M5. DROUN. Al we're tal king about
today is task 1.

CHAl RVAN KRESS: Yes, | think so. Yes,
| think we've agreed these are good things to do.

DR, WALLIS: Yes. It's only the top part
you're going to tal k about anyway.

M5. DROUN. Right. And that's all |
wanted to say on that figure.

So today we're concentrating on this
first one, which is to devel op a technol ogy-neutral
framework. And the thing that we really point out is
that this is guidance and criteria to the staff.

DR. WALLIS: But you need sonething
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before that, which is there for the public, too,
which is what are your over arching principles to be
used or sonething. And then you get into the details
of what does the staff need and what does the

i censee need and so on. You need an over arching
statenent of purposes and neasures of success or
sonmething, it seens to ne.

| know the staff needs this, but it's
got a broader audi ence than that.

CHAI RVAN KRESS: That may be sonet hing
you could think about later. | don't think --

M5. DROUI N  Well, we have that in here.

CHAI RVAN KRESS: Yes. | don't think it
detracts fromwhat we're really doing.

DR, WALLIS: As long as it's mxed up
with other stuff. Yes. Ckay.

DR SHACK: Again, | agree with G aham
| really think these criteria are sonething that,
you know, we all have to buy into.

DR, WALLIS: Right. Right.

DR. SHACK: You know, everybody has to
agree that these are the right criteria, not just
the staff.

M5. DROUN. Right, but it's still

gui dance to the staff.
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DR. WALLIS: Well, that cones | ater

after you' ve agreed on these other things.

MS. DROU N That the framework, it's
not gui dance to the licensee to go use this; it's
gui dance to us --

DR. SHACK: To craft some regul ati ons.

M5. DROUN. -- to craft regul ations.
Now, absolutely you know you'd want buy-in from al
your stakehol ders.

DR WALLIS: | think it's nore than
this.

M5. DROUN It's ultimately buy-in to
t he stake.

DR WALLIS: | think part of this could
be published The New York Tines.

DR. SHACK: And it will be.

DR. VALLIS: And it will be, right.

M5. DROUN. I'mgoing to skip this one
because it gets right into.

DR. WALLIS: Even the Washi ngt on Post
m ght print it.

M5. DROUN. We call them in answer to
your question, Graham desired characteristics.

DR. WALLIS: Yes, that's getting a bit

toit, but that's in nore detail than I was thinking
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of . Yes. These are what | call specifications, but
that's okay. Design specifications.

M5. DROUIN. | guess | would have called
t hem anot her words, but it's trying to say okay,
we're going to build this framework.

DR WALLI'S:  Yes.

M5. DROUN: And the franework is to
ultimately when you inplenment it give you the
criterion guidelines for constructing these
t echnol ogy-neutral regul ations. And how do we know
the framework --

DR. WALLIS: Yes, but eventually the
real purpose is to assure the safety of these future
reactors, isn't it? | mean, you' re down to a great
deal of |evel of detail here.

M5. DROUN. | think these things are
still a high level in the fact that we'd |ike for
the framework to be traceabl e.

DR, WALLIS: Well, | agree with all
those things. | think those are good.

M5. DROUIN:  You know, we want it to be
def ensi bl e.

DR. WALLIS: Those things are good.

M5. DROUN. | think these things at a

high level very critical because when you | ook at
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Part 50 --

DR. WALLIS: | anted to buy an
autonmobile, it has to have these kinds of
characteristics, but what's the autonobile for?
Whose going to buy it? Some big picture, that's
all.

M5. DROUN. | think we're going to tog
et there for you.

DR WALLIS: Ckay.

M5. DROUN. But | think overall you
want some ground rules --

DR WALLIS: O course.

M5. DROUN. -- of howyou' re going to
construct this. And |I'm saying here the ones that
we've laid out.

DR WALLI'S:  Yes.

MR, ROSEN: Rules first: objective of
t he ganme second.

M5. DROUIN: | nean, you can flip them

CHAl RVAN KRESS: It doesn't have to be
[ i near thinking.

DR WALLIS: Cart before the horse.

M5. DROUIN. Okay. | think we could
probably skip the next one two. That's just to read

showi ng you how we'l|l organize it in terns of our
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docunentation. So let's just get right into our
overal | --

CHAl RVAN KRESS: That is an overall.

DR. WALLIS: So there you are, there's a
top level, there you are getting there at the very
top there, yes.

M5. DROUIN: But | just kind of wanted
to wal k you through how the programis structured.
Now we're getting right into the framework. And
overall is to me the Atom c Energy Act, the
protection of the public health and safety, which is
what we show in this top blue box here.

DR. WALLIS: Wiich has specific nmeasures
whi ch are, presumably, the QHOs, right? That's your
starting point is the QHGOs, | think.

M5. DROUIN:  Well, our starting point is
the Atomi c Energy Act.

CHAl RVAN KRESS: The Act itself has the
words of "security" init You' re going to worry
about that later, | guess.

M5. DROUN. I'mgoing to get into that.

CHAI RVAN KRESS: Ckay.

M5. DROUIN: Be patient.

MR. ROSEN:  No, no, no. Not sonething

we' re good at.
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M5. DROUIN: Yes, we're seeing that

t oday.

W' |l start with the Atom c Energy Act.
And fromthe Atom c Energy Act of protecting public
health and safety. W're saying that in order to do
that we want to | ook at worker risk, we want to | ook
at our offsite population and we want to | ook at the
environnent. And then coming fromthat we've laid
out two conplinmentary parallel integrative
appr oaches.

DR. WALLIS: But w thout sonething |ike
the QHOs, you have no neasure of what you're doing
in that first box.

CHAI RVAN KRESS: But you go down to the
second box.

M5. DROUIN: It conmes into the second
one. I'mgoing to get to it.

DR WALLIS: No, it doesn't. It's right
up there at the top

M5. DROUIN: That's our overall --

DR WALLIS: However you want to
protect, you' ve got certain neasure of what you cal
public health safety and security.

M5. DROUIN: CQur overall missionis to

protect the public health and safety.
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DR. WALLIS: Yes. So achieve the QHO

therefore, in other words.

M5. DROUN: Now we haven't gotten to
the QHOs yet.

DR WALLIS: Well, they have nothing to
do with protective strategies or any of the other
stuff. They're a neasure of what you're trying to do
in the top box.

CHAl RVAN KRESS: Well, they got risk
objectives in that green box.

DR SHACK: Rick objectives in the green
box.

DR WALLIS: But they are surrogates.

M5. DROU N. No, no, that's not the way
we constructed this.

DR. WALLIS: Well, you think your way,
but okay.

DR SHACK: She wins this one, because
the Atomi c Energy Act doesn't mention the QHGs, |
can guarantee that.

CHAl RVAN KRESS:  Yes.

M5. DROUIN. That is a QHO

DR. WALLIS: But you have to get
sonmet hing that translates this vague statenent at

the top into something practical
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M5. DROUN:. And that's what I'mtrying

to explain.

DR WALLI'S: No.

DR. SHACK: She'll get there.

DR WALLIS: Wwell, | guess -- okay. You
may cone around to my view eventually.

MR ROSEN. As do nost of us.

This chapter 4, it seens |ike you have

and,"” an inportant "and" left out of the |abel.
Shoul d "Ri sk objectives and design, construction and
operation objectives" it should be.

M5. DROUIN: Ckay. We're going to get
into details in all of these. I'mjust trying to
show you the overall franmework, this hierarchia
structure and how it all first today. And it's a top
down approach. We're starting with the ATont Energy
Act. Fromthat we're saying, okay, how are we goi ng
to show that we're going to protect the public
health and safety. And we're com ng down two
paral l el s but also integrated. On the left we're
saying we're going to construct these protective
strategies; this is looking at it nore in a
determnistic way. And we're saying we're going to
have these strategies and these strategi es are going

to be our safety fundanmentals that we're going to
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define and inplenment that will help us neet our goal
of protecting the public health and safety.

At the sane tine, we want to | ook at it
froma risk perspective, and this is where we bring
in the QHOs. And we're starting fromour risk
obj ectives and we want to neet the QHOs. And you'l
see that in detail and how that's going to get
br oken down.

DR. SHACK: Just to qui bble now | nean
| would have made the risk objectives the level 2
and the protective strategies and the defense-in-
depth woul d be underneath the risk objectives --

DR. WALLIS: O course. O course, yes.

DR. SHACK: -- is essentially is the way
t hat you achi eve those.

DR WALLIS: Right.

DR SHACK: It seens tone, | don't see
the strategies and the objectives at this same
level. | see the strategies and the defense-in-depth
at the sane level to achieve your objective.

M5. DROUN. Well, what you will see is
that the protective strategies are defense-in-depth
the way we' ve constructed them

You know, there's many different ways

you could draw this and they all have advantages and
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di sadvant ages to how you try and expl ai n sonet hi ng
that's not two di nensional .

DR. WALLIS: You say it on slides 2, 1.
You say your top down strategy starts with a desired
outcone, identifies goals to achieve this incone and

then identifies ways to do it. Now that's what the

framework should follow as well, is the words shoul d
reflect the picture, you know. Maybe you'll cone
around to this. | don't want to distract you, Mary.

M5. DROUN. But we're ultimately trying
to go down to --

MR. ROSEN:. There's another point --

M5. DROUI N -- chapter 6 here the
t echnol ogy-neutral requirements and these three
boxes, the protective strategies comng up with risk
obj ectives, comng up with design construction
operati onal objectives and then integrating defense-
in-depth as part of that are going to then
ultimately lead us to how we want to construct and
wite the content of these technol ogy-neutra
regul ations. And these are the guideline and
criteria that we're laying out are in these areas
that will ultimately get us to our requirenments. And
we're providing guidelines in those things.

CHAI RMAN KRESS: | think we were being a
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l[ittle picky on how you |ine these up, and | think
you've got the right boxes.

M5. DROUIN. Yes. And you can show
t hese boxes many different way.

CHAl RVAN KRESS:  Yes.

M5. DROUIN: The whole thing that I
t hi nk, Tom you just said. These are the things
that we have focused in on on providi ng gui dance and
criteria for.

MR- ROSEN: But this is central | think
to think about it correctly. If you don't, people
are going to say well they just took their old
determnistic stuff and added the risk-inforned
stuff so they could have nore requirements. And
that's not what you're trying to do.

M5. DROUIN: No, and that's not what
we' ve done.

MR. ROSEN: It's not doubl e jeopardy,
and whereas in the first wave of |icensing we had
single jeopardy with just the determ nistic. Now
people will accuse us, the regulators, of having a
determ nistic basis on top of which we have | ayered
on a risk basis. No, no. That's not what you're
trying to do and not what we shoul d be doing.

So | think these cormments go to the
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maki ng clear that that is not what we're trying.
That the risk objectives are primary and the
protective strategies are supporting for that. And |
think that goes to what we've been saying. It's a
very inportant distinction.

MR KING Except you have to be carefu
you don't conme across as a risk based systemeither.

CHAl RVAN KRESS: That's right.

MR. KING That's one the reasons we put
protective strategies at the sane |levels as the risk
gui del i nes, because they're risk-inforned. And you
can look at it, you know have risk guidelines but
you don't want those drive everything in the sense
t hat sonebody can take --

DR. RANSOM Wl |, a sonmewhat
perspective on this, | think that is not what the
Atom ¢ Energy Act attenpted to. It attenpted to
utilize atomc energy for the benefit of society.
this is a very negative thing. You know, The New
York Tinmes would look at this, they'd say well the
best way to acconplish your objective is don't do
it. Absolutely certain.

CHAl RVAN KRESS: But | think the Act
spell ed out some things for the NRC to do, and

think that --
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DR. RANSOM Well, | think that's true.

CHAl RVAN KRESS: -- to ny mind that
captures what you guys ought to be doing. The other
part is for somebody else, | think. | nean, you
could drive these things out of there, the Atom c
Energy objectives, as the appropriate objectives
fromthat Act for NRC. So | think that's equival ent
al so.

DR WALLIS: Well, if you're not risk
based, can you at |east admt to being QHO based?
What el se have you got to stand on?

MR KING Well, we've got sone
structural aspects to stand on, and that's what
we're trying to show that woul d protect our
strategies.

DR. WALLIS: But for what purpose.

DR. SHACK: The structural aspects in
those protective strategies are really trying to
reach the risk objectives. Now, | nean, if you want
to interpret risk objective in ternms of a specific
nunber, you mi ght be accused of being risk based. |
mean, | nean | always | ook at risk objectives a
| arger broader context of things. An to nme, you
know, the determnistic one is just a way of

achi eving those objectives.
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M5. DROUIN: But ultimately, you know,

where we're going is we're going to have to wite
requi rements. Now, you're sitting down and |I'm
sitting down and I'Il say I'mgoing to say okay, I'm
going to start witing requirenments. What am | going
to wite themto? The risk objectives give ne

gui dance to maybe the | evel of detail, which | want
to judge nyself to wite against, but didn't tell ne
what to wite. And that's what the protective

strat egy--

DR, SHACK: But it tells nme what | want
to acconplish when | do wite.

M5. DROUN It tells you want to
acconmplish, but it doesn't tell you what you need to
wite. And the protective strategies --

DR WALLIS: But there is no sense in
witing it if you're not trying to acconplish
somet hi ng.

M5. DROUIN. I'mgoing to wite
requi rements because if | neet these protective
strategies; you know, if | wite a requirenent that
says you shall not do or you shall do it sonething,
well what is it I"'mwiting it to?

DR WALLIS: Right.

M5. DROU N We'd never be able, unless
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we were risk based, say you're going to wite a
requi renment that says you have to keep your core
damage frequency below 1E-4. No. And so as we
wite requirenments for design construction and
operation, what we've said is that we have defined

t hese protective strategies and we're going to wite
requirements to neet those protective strategies for
desi gn construction requirenment and we're going to
use risk insights in helping us. W're going to
have ri sk objectives there. So they are kind of at

t he sane | evel.

DR. WALLIS: The strategies have a
pur pose.

MR. BLEY: |'m Dennis Bl ey.

If I may, what we do go on to say there
and in the later chapters that their purpose is to
account for the uncertainty in the risk
calculations. And that in this chapter 5 down at
the bottomthere is a balancing of all those. You
got to cover all the protective strategies, but the
strength with which you cover them depends on the
uncertainties about whatever particul ar technol ogy
you're dealing with

So we didn't try to do it all in the

first introductory chapter, but that's where we head
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alittle later.

MR. ROSEN: But if you had perfect
know edge, you woul dn't need protective strategies.

MR BLEY: Exactly.

M5. DROUIN: That's right.

MR. ROSEN. So putting them at the sane
| evel, see, is still troubling to ne because the
protective strategies are a renmedy for the fact that
we don't have prefect know edge and never wl|

because of conpl eteness uncertainty.

MR KING But that's inportant. | nean
that to me says, you know, | don't care what your
PRA says, |'mgoing to have certain protective

strategies froma structuralist standpoint, and
that's all we're trying to show here.

DR. SHACK: Yes. But | think you're
confusing PRA and risk. | nmean, the risk objectives
are really independent of the PRA. PRA is just one
way we happen to be looking at risk, at |least from
my point. | see a nmuch larger thing in that chapter
4 box than the PRAs. It's really everything I nean
by ri sk.

MR KING Risk in a qualitative sense,
| agree with you. But putting a nunber up above

t hese things troubles ne.
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DR WALLIS: [If you have no nunber, you

have no neasure of success.

MR KING But you have do. You have a
nunber over in the green box.

DR, WALLI'S: No, no.

MR. KING And you' ve got sone
structuralist things in the orange box.

DR, WALLIS: Well, if it's conpletely
detached fromthe top, it's no use.

MR KING Well, | disagree with that.

DR WALLIS: Ckay.

MR. ROSEN: Well, I"'mnot arguing. [|'m
not arguing for a nunmber in the box. |'mjust
arguing for a different relationship between these
things that'll be seen as the risk objectives is
what counts.

CHAl RVAN KRESS: | think we nmade our
poi nt on that, and you guys can consider the --

MR. BLEY: | think we've got it.

CHAl RVAN KRESS:  Yes.

M5. DROU N. Ckay. Let's see if we can
get past this figure.

DR. WALLIS: This is our funny figure.

CHAI RMAN KRESS: Yes. This is one we may

have some comment on
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DR. WALLIS: Wat is that blue arrow

doi ng there?

M5. DROUIN:  Showi ng that you're going
fromhot -- your risk is decreasing. And all we're
trying to show here is that in this figure you could
| ook at your current reactors. Qur current reactors
are in this yellow and green region. And these are
not neant to be bright lines; they' re supposed to be
where you have safety goal and you have adequate
protection, these are nmeant to be very fuzzy I|ines.

DR. WALLIS: And those safety goals are
the QHGOs?

M. DROUIN. QHOs.

DR WALLIS: Ah-ha. Thank you very nuch

CHAI RMAN KRESS: O sone F-C surrogate.

DR. WALLIS: O sone surrogate.

M5. DROUN. O sone surrogate. And
right now our current reactors are in these regions.

DR. WALLIS: Thank you very nmuch. You're
going to say new reactors are really going to neet
t he goals, not be sort of w shy-washily allowed to
get above the goals to sonmething we don't know about
cal | ed adequat e protection?

M5. DROUIN. That's what we're striving

to do.
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DR WALLIS: That would be very good if

you woul d state that clearly.

CHAl RVAN KRESS: They do say that.

M5. DROUN. And if you look in the
framewor k docunent, we even bold it and italicize
t hose words, and we say the technol ogy-neutra
regul atory climates for new reactors --

DR WALLIS: But then you change it. You
say future reactors only a small chance that the
risk extends into the tol erable region. Now you' ve
under m ned your statenent, you've gone back to the
back - -

M5. DROUIN: \Were do we say that?

MR BLEY: W do say that, Mary. And we
say that because of the uncertainty. The nean val ue
as best we can tell it will be below there.

M5. DROU N Right.

MR. BLEY: W have to acknow edge t hat
there is some small chance that some will slip above
it.

CHAI RVAN KRESS: Absol utely.

MR BLEY: and therefore we have
protection agai nst that.

DR. WALLIS: W regulate so they don't

go above it. W' ve got a clear goal
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MR BLEY: It's real hard to have a 100

percent certainty of that.

MR LEHNER | nean, this is an issue of
conpl eteness on certainly for one thing, especially
with the new reactors.

CHAl RVAN KRESS: Absolutely. Model
uncertainty --

MR LEHNER  So you can't guarantee that
they wll --

DR. WALLIS: But then you could say
they've got to neet this with some percentage, or
sonething, at least it's a goal they' re neeting.

MR, LEHNER:  Yes.

M5. DROUIN: It's the mean val ue.

MR. ROSEN: The nean val ue neets the
goal ?

DR WALLIS: The nean speed limt of the
cars is the speed imt? Now wait a mnute.

M5. DROUN:. W're going to get into
t hat .

CHAI RVAN KRESS: We're going to get into
t hat .

M5. DROUN. We'll get there.

CHAI RVAN KRESS: But before you | eave

this slide, you know the ACRS has called for at
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times a three region approach, which this |ooks |ike
but I wanted to point out it's not exactly what we
had in mnd. Wat we had in mnd for a three region
approach woul d be three regions in that green part.
At the safety goal |evel, you' d have a region above
it which would be unacceptabl e and then you' d have a
region that's tolerable just bel ow the safety goals.
And then a fully acceptable region as a third one.

So when we had in mnd three regions, we
had in mind that green part being divided into three
regions. And that's a way to show a defense-in-depth
accounting for uncertainties and being able to
acconplish those things. So one of our points would
be that these are not the three regions we had in
m nd.

M5. DROU N. | understand what you're
sayi ng.

CHAl RVAN KRESS:  Yes.

M5. DROUIN:  You want to take the three
region that we had here and have another three
region, which is the sanme, that collapses down into
t he green?

CHAI RMAN KRESS: Yes. This is strictly
for new reactors.

MS. DRCOUI N: For new reactors?
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CHAl RMAN KRESS: Yes. And to account

for uncertainties and things we don't know about
being able to do it.

M5. DROUIN:  You could perhaps do that.

DR WALLIS: So you'd sinply put safety
goal up to adequate protection essentially?

MS. DROUIN:  No.

DR WALLIS: Have the new reactors I|ike
what's in here called current.

CHAl RVAN KRESS: And get rid of the
current reactor.

DR WALLIS: But you'd nove the safety
goal up to the -- it would be the definition of
adequat e protection.

CHAl RVAN KRESS:  Yes.

M5. DROUIN: But that's a different
guestion than what we're trying to show here,
different issue or different point.

CHAl RVAN KRESS: Yes, that's a point |
wanted to make.

M5. DROUN It's a very good point.

MR. ROSEN. You're trying to show how
this fits in with the current --

M5. DROUN. We're just trying to show

how it fits in with the current and with the
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expectation fromthe Conm ssion that the new plants
will be substantially safer. So we have this
expectation fromthe Conm ssion and we're saying
here's how we're going to try to neet that
expect ati on.

CHAl RVAN KRESS: Yes. And the other
poi nt about that, and the reason | would like to see
three reasons in the green, is we're still balancing
around the kind of 10 to the mnus 4, 10 to the
m nus 5, whereas the rest of the world, the utility
requi rements docunents and all the new plants are
comng in at order of 92 less than that. And if you
had three regions in there, you could al nbst say
this accommopdates what the rest of the world is
doi ng al so.

M5. DROUN. Absolutely. And it would
al so answer G aham s question about not allow ng
anybody above the green into the yellowif you
di vided the green into three regions.

CHAI RMAN KRESS: Yes. They still could
get up there. Because you're just dealing with the
uncertainties and you don't really know how big
they're going to be. So it's possible it could be
up there. But if the assessnent showed themto be

up there, then it woul d be unacceptabl e.
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MR. KING Wat you're proposing is a
fundanmental change in the way we think about
regul ation.

CHAI RMAN KRESS: It is. It is, and that
is a fundanental change. It defines sone new goal s
for the new reactors.

MR KING | nean, what we're proposing

CHAI RMAN KRESS: | don't know if you can
get away with that or all

MR KING Yes, it's truly a policy
i ssue. And what we're proposing | think is a
fundamental change, too. It may not be as far as
you' ve gone, but either one is --

CHAI RMAN KRESS: Yes. |'ve just gone a
little further and I'mmasking it saying it's taken
care of the uncertainties. And the other way to take
care of the uncertainties, addressing one of
Graham s thoughts, is that instead of saying the
nmean for these things, you m ght have a confidence
| evel on the nean. You're still dealing with the
nmean, but you're dealing with a confidence | evel on
it. And that also can be a defense-in-depth way of
cal cul ati ng uncertainti es.

M5. DROUIN:. At one tinme we had pl ayed
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with doing it that way, too.

CHAI RMAN KRESS: That's a policy, once
again that's a policy issue.

M5. DROUIN:  Yes.

MR BLEY: O course, the areas where
there's very broad uncertainty, the nean can be well
up above the 90 percentile.

CHAI RMAN KRESS: COh, it can up to 95,
yes.

MR. BLEY: It can be way up.

CHAl RVAN KRESS: Especially when it's a
| og normal distribution

MR BLEY: So it mght not be really
clearly better to put it at say 90 percent, because
t he nean can well above that.

DR. WALLIS: | have anot her suggestion
for you. This is a safety philosophy. Don't use the
word risk on this picture at all. You're talking
about safety goals, adequate safety, acceptable
safety and so on at a very high | evel here. Then
|ater on you can bring in risk, but it's not risk --
this is your view of public safety. This isn't tied
core damage frequency and that kind of stuff. No,
it's a different thing.

You can bring in the QHCs if you |ike,
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but you mix this in with these surrogates very early
level. Do you see what | nean? You're here at the
| evel of the Atomic Energy Act. This is safety

phi | osophy.

DR RANSOM | agree with that.

DR. WALLIS: Wat's adequate safety.

MR KING But there's a relation. |
mean if it's not adequate safety, it's going to be
hi gher risk than sonmething that is adequate safety.

DR WALLIS: You don't want to risk
based. Risk is neans things. But you're talking
here about your approach to public safety. | would
prefer you to do that. Because you get all tied up
with different neanings of risk and saying oh we're
bei ng ri sk based and so on. But you can't talk
about |evels of safety. WMaybe you get out of the
box. And that's where -- | think they're in that
| evel. They're not at the risk |evel

DR. RANSOM | tend to agree. | think
here the jargon is risk, but inreality it's risk
avoi dance.

DR. WALLIS: But safety.

DR. RANSOM O that's what you're
trying to do.

DR. WALLIS: But safety.
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MR. BLEY: | think 20 years ago we

started using risk to be nore precise about what we
knew about safety. So maybe it's time to turn back.

DR WALLIS: Well, you say it. You have
this bold statenent achieve the safety goal |evel of
safety, right. So it's a suggestion; that you talk
about safety on one page and then later on you talk
about risk as being a nmeasure of this safety.

DR SHACK: Just to come back to Tim |
mean, you do bring in the 10 to the mnus 5
gui deline. | mean, you know, you call it a
guideline, so it's perhaps not as strong, but you
certainly are not as divergent fromthe rest of the
worl d as Tonml s argunent m ght have nade you seem

MR KING Yes, we'll get toit.

M5. DROUIN: Correct. But | was
curious, Tom in your suggestion on this three
regi on approach, is there something witten up on
this that we can refer to or this is just --

CHAl RVAN KRESS: Well, we had a letter
at one time. For the life of me, | couldn't --

DR SHACK: But | don't renenber that
| etter saying what you said it did.

MR ROSEN: Yes. | couldn't recal

seeing that either.
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DR SHACK: Since | wote a dissenting

coment on that or an added comment, | sort of
remenber that letter.

MR MJBAYl: But the letter that |
remenber was witten in 1999. | have a copy of it.
And it tal ks about the three regi on approach in
terns of the core damage frequency, if you recall.
And it was for the current reactors, not for future
reactors.

CHAI RMAN KRESS: Oh, yes, we've never
said how to apply to future reactors.

MR MUBAYl: Right.

CHAI RMAN KRESS: But if you take the
t hinking and apply it to future reactors --

MR MUBAYlI: And it tal ked about 10 to
the mnus 4 and even nentioned 10 to the mnus 3 as
t he upper |evel.

CHAl RVAN KRESS: Oh, sure. But we were
tal king current reactors. But the reasoning was
that this took care of uncertainties. Now we're
going to deal with an expectation of a better |evel
of safety, and also deal with uncertainties by a
t hree region approach. so if you take the thinking
behind that and transfer it to reactors, you do just

what | said. You have a three region approach in the
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green. So it's not lie behind it, not the actual

nunbers.

MR MJBAYI: Right. And we have
sonething |ike that, as you'll see very shortly.

M5. DROUN. But you're always going to
that. We'll go resurrect that and | ook at that.

Okay. Now what we want to try and do is
go back to each of these and get into nore detail on
each of them And at this point, Dennis is going to
wal k through chapter 3 that we call safety
f undanent al s.

MR BLEY: Well, after the |ast
di scussion, | rather wish we were starting with
chapter 4.

We're beginning with protective
strategies. And | guess there are many different
ways to thin about which way to organi ze this, but
this frompoint of view we want to get at what are
the protective strategies. And this is kind of an
overview viewgraph and we'll get to the details in a
second. There are five. W start with -- oh, that's
different fromthe hard copy | have here.

DR. WALLIS: You've just divided it.

DR. SHACK: O else you're not updating.

MR BLEY: Oh, we skip one here, Mary.
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DR WALLI S: No, there are five there,

it's just that you' ve got themunder two bl ue
bul I et s.
MR. BLEY: Yes, but we're m ssing.
DR. WALLIS: Under the top blue bullet.
MR BLEY: That's different than this
one. Okay. Let nme |look at the one you're seeing.
We have barrier integrity, limt the
initiating event --

DR. WALLIS: Now, could |I please ask for

congruity here. | mean, these are things; barrier
integrity, protective systens, accident and "limt"
is sort of a verb. Could you call it initial event

[imtation or sonmething so that there is consistency

here about a strategy as a thing? It just jars, it

just jars.

MR. BLEY: Yes, | hear you.

CHAI RMAN KRESS: Yes. And al ong those
same line, | just wish you would purge the word

"barrier” fromthis whole docunent. Because it's
too nmuch of a connotation of current LWR barriers.
And what | think you really nmean is the conpensatory
neasures that the Conm ssion tal ked about in their
whit e paper on defense-in-depth rather than

barriers. And, | wish you would just get that out
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of it altogether and tal k about conpensatory
measures i nstead.

MR BLEY: Tom yes, why don't you talk
about that?

MR KING Well, we nmeant barriers.
nmean that --

CHAl RMAN KRESS: Well, that's what |
t hought you neant.

MR. KING Yes, when we put that word in
there, we had certain things in mnd. And it
doesn't mean everybody's going to have a LWR
containnent. We didn't intend it to nean that.

CHAl RVAN KRESS: But, well you know
everybody's going to have two barriers. They're
going to have a fuel and then they're going to have
a primary system | nmean, you can't have a reactor
wi t hout those two.

Now, the barrier also connotates to ne a
contai nnent. And, you know, you could tal k about the
fuel and the primary system and ot her things as
successi ve conpensatory neasures.

MR KING So you would call it
confi nenent and conpensatory neasures?

CHAl RVAN KRESS: Yes. And | would call

a contai nment a conpensatory nmeasure al so. But |

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

50

woul d al so call other things that, conpensatory

neasur es.
DR SHACK: Yes. But this to ne mnuch

nore graphic as far as a strategy. | nean, what is a

conpensat ory neasures? | nmean you work on the

barrier, you limt the frequency, you have a
protective system It just seens to nme nuch nore
descriptive of ways that | would actually try to do
this conpensatory sort of thing.

CHAl RVAN KRESS: Well, you know, | would
have tal ked a different set of strategies. They're
t he sanme ones, but | would have, for exanmple, ny
five m ght have been -- | would start out by in sone
sort of chronological order. | would say limt
initiating event frequencies. And the next strategy
would be Iimt release of fusion products from fuel.
The next strategy would be limt exposure of workers
in the control room And the next strategy woul d be
limt release to the environnent. And then a fina
barrier or strategy would be limt exposure to the
public. And you could fit all this into that, but
tonme it's alittle nore consistent and it gets you
away fromtal ki ng about --

MR. BLEY: It's different than what we

were thinking of here. | see your point, and we've
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tal ked sone about that. Those are functional
results that we certainly want.

CHAI RVAN KRESS:  Yes.

MR. BLEY: The thinking here was these
and the next viewgraph given sone nore exanpl es on
them these were barriers and we've not had 100
percent agreenent on exactly what we nean by
barriers, but there are things in the design that
keep the hazardous material away fromthe workers,
t he environment and the public. And the structure
t hen says everything else is protecting those
barriers to sone extent to either successfully or
unsuccessfully that makes this new design effective
in meeting those functional requirenments | think you
just went through. So it's a real different
structure than what we were ained at here.

CHAI RVAN KRESS: Yes, well that was a
bit nmy problem | think. You' re getting too nuch
into the actual design here, whereas these other
things are things you want to acconplish by the
design. And sure enough, these could be part of
these limts, it could be these.

DR, WALLIS: And if you really want
strategies, |1'd offer you sonething that's what a

strategy? Prevention, mtigation, [imtation,
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retention and response or sonething like that. Those
are strategies.

CHAl RVAN KRESS: Yes, that was ny point.
Those are words for strategies.

DR WALLIS: Rather than specific things
i ke barriers.

CHAl RVAN KRESS: These are things that
are part.

DR. WALLIS: Strategy is the way you go
about somet hing, you know. We're going to prevent
it, we're going to mtigate it, limt it, retain
t hi ngs and respond. Either put it in verbs or
nouns, | don't care, as long as they're consistent.

Doesn't that nmke nore sense?

MR, BLEY: | wouldn't say it makes nore
sense. | think it makes very good sense, but this
one -- and | guess fromthe way you began, Tom the

current cornerstones or operational thinking start
with the first thing that happens. Here we were

t hi nki ng design. W're saying what's the first

t hi ng happens from design; you build a design with
certain barriers that keep the bad stuff fromthe
good places. And then even though you have those,
you want to protect themby limting initiating

events, by having protective systens that in fact

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

53

protect those barriers if they still fail by having
acci dent managenent to control what happens beyond
it. And there's alnost a separate thing, physica
protection which we don't go into anynore detai

here because it's being worked on else. But to
prevent external attack causing any of these things.
So it's adifficult structure, | would suggest.

CHAl RVAN KRESS: Yes, | don't think it's
bad. It's just that I wouldn't have done it that
way | don't think.

MR BLEY: But | think we could nake
clear what we're after froma conbination of the two
ki nds of things.

MR KING Yes. | think what G aham
suggested is fairly close to what we have.

DR WALLIS: It is. Just need to
wordsmith it, perhaps.

MR KING Yes.

MR. BLEY: Although the two words we've
avoided just a little are prevention and mitigation
because dependi ng on where you are in the scenario,
t he sanme thing can be one or the other.

CHAl RVAN KRESS: | appl aud you for that.
| think you should avoid that.

M5. DROUN. | mean, we were trying to
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avoid those two terns. W were also trying to avoid
the word "cornerstone,” because we didn't think that
carried a lot of neaning to it.

CHAI RVAN KRESS: | think you can avoid
t hat .

M5. DROUN. And I'Il tell you, we've
gone through so many different words of what to cal
t hese and every one of them had problens. And we
finally just settled on protective strategies. But
what we're ultimately trying to say is that this is
what we're going to wite our requirenents to.

MR BLEY: So again, I'll go and talk
about these protective strategies and we'll keep the
other ideas in mnd. And we've certainly bickered
and t hought about those things, too.

CHAI RVAN KRESS: Well, | think what we
under st and about these are going to apply equally to
the --

M5. DROUIN:  Yes.

MR. BLEY: Yes. | nean, sone of themwe
all know exactly what they nean, but it's different
to each of us.

Wel|l, are these five sufficient? W
have two reasons to think they were. The first one

is really an engineering judgnment, a thing that we
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had devel oped but it really cones fromlots of
previous work that cone up with very simlar things.
And it | ooks on these fie things as a way to provide
def ense-in-depth to protect against uncertainties,
bot h conpl et eness and nodel i ng ki nds of
uncertainties. And especially with new designs where
we' Il have sonme kind of technical know edge gaps
that until we actually get experienced, we're going
to get sone surprises along the way.

The other thing that makes us |ike these
is a mapping of these elenments onto PRA. And [’
tell you what | mean about that in two slides.

And then if we have these and if we want
these to exist, how do we get fromhere to
t echnol ogy-neutral requirements, and that's a bit of
a top-down anal ysis we showed in sone of the figures
in chapter 3, all of which for each one of these
| ooks at design, construction and operation --

DR WALLIS: Let me go back to this
ot her thing. The problemyou always have with
engi neering judgment is how nmuch is good enough,
whereas with PRA you m ght even have a nunber or
sonmet hing to neasure how nuch is --

MR. BLEY: Exactly. And we conbi ned both

t hose.
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DR WALLI'S: And then you're saying why

are they sufficient:? WelIl, that's sort of begging
t he question because how nuch engi neering judgment

i s good enough, you know. Are you're asking the
guestion, you'd still have the question about what's
sufficient when you ask how nuch is enough. Are

t hey necessary?

DR. SHACK: Are they necessary?

DR. WALLIS: Yes. Do you need to have a
cont ai nnent ?

CHAl RVAN KRESS: Yes. | think what he's
saying is | would just purge the words "engi neering
j udgnent” out and | eave the words "defense-in-depth”
is the reason they' re sufficient.

DR. WALLIS: Again --

MR BLEY: And in alignment with the
PRA that |'m going to show you in just a second.

Wl |, what did we nmean by these things?
We' ve probably already covered for this. For
barrier integrity, we wanted barriers adequate to
protect the public from accidental radionuclide
rel eases.

DR WALLIS: Accidental or deliberate?

MR. BLEY: I'msorry, | didn't hear you

DR. WALLIS: O deliberate? | nean,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

57

it's all accidental ?

MR BLEY: If you'll renenber, we put
asi de the physical protection --

DR. WALLIS: Sabotage is not being 00

MR. BLEY: -- because it's being worked
on el sewhere. And if it does have a place in the
framework, we just didn't include it at this point
because of other work going on.

DR WALLIS: So that if future reactors
do not respond to this deliberate rel ease threat,
they will not be built?

MR BLEY: Exactly right. And we've
said that once the other work on that's done, it'l]l
be incorporated in. We didn't want to bicker with
the other part of the staff that's working on that.

MR. ROSEN: And you show that on your
next slide.

MR BLEY: Right. And we showed it on
t he one before.

DR. SHACK: And you can just |eave out
acci dent al

MR, BLEY: On this one? ay. That's
not a bad idea. Except that's been our focus.

M5. DROUN Utimately physical

protection security will be integrated in but at
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this point intinme --

MR. BLEY: W' ve just got placehol der.

DR SHACK: The barriers do a |ot of
wor k on even non-acci dental .

MR BLEY: They do. And the point of
view that they're add-ons to the design -- any good
design will probably have these anyway. The question
is how far they go.

We want themto be adequate functiona
barriers to limt the effects of accidents and --

DR WALLIS: What's the difference
between that and the first one?

MR. BLEY: Functionally --

DR. WALLIS: What other effects are you
worried about than radionuclide rel eases? Wat
ot her effects?

MR BLEY: | think we're alittle
redundant on that bullet.

Yes.

CHAI RMAN KRESS: | may have a little
problemw th the second bullet --

MR. BLEY: Ckay.

CHAI RVAN KRESS: -- in that | like to
see eventual ly sone sort of quantitative goal for

the various things. | don't know how you can get a
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goal for initiating event frequencies. | could see
how you could get a goal that'll limt fusion
product release fromthe fuel. You could have a
goal for that. But | don't know how you can -- you

know, you design your best to get rid of initiating
events, but not the frequency. You just try to get
rid of themif you can design themout, |like for
exanple the IRIS is attenpting to get rid of a |ot
of the initiating events. But | don't know how you
have a goal for initiating event frequencies.

MR. ROSEN: Well, you could do it, |
t hi nk, Tom Let nme answer your question in
operation. For instance, you could say if the plant
suffers a loss of offsite power nore frequently than
X, then the tech specs control, there's sone
provision in the tech specs. So you can say that it
can't go beyond that because then the tech specs
woul d kick it. Mybe one could do sonething |ike
that, external to the design

MR. BLEY: | think you could. |[If you go
back to that picture that Mary showed --

CHAI RVAN KRESS: Yes. [|I'mpicturing a
certification, though. And these he's picturing an
operation. Now you guys are dealing, | guess, with

our regul ation you have to deal with everything.
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MR. BLEY: But can | really address that

one. If you'll remenber the picture Mary showed
with the boxes, the chapter 5 box down there and
t al ked about defense-in-depth. And it's at that
| evel when you've got the PRA done, you've got some
desi gn basis work, you've got these protective
strategies basic to the design where you conpare
quantitative results fromthe PRA quantitative and
qualitative acknow edgenents of the uncertainties
and have to nmake deci sions about are your initiating
events at | ow enough frequencies that they're
tolerable to keep the risk low. So those deci sions
are made down in that thing that's tal ked about in
chapter 5. They don't associate up at this |evel.

CHAl RMAN KRESS: Suppose your judgnent
is that they're not | ow enough, then what do you do?

MR, BLEY: You redesign as you need to.

MR. ROSEN:. O you pl ace operati onal
[imts on the plant.

MR. BLEY: O you place operational
[imts, that's right.

MR ROSEN. If the plant is already
desi gned and built.

MR, BLEY: But if this is already in

pl ace at the tinme you're doing your design, you
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ought to be thinking about that fromthe beginning.
Even t hough what we're doing is guidance for staff,
it's there for everyone to see. And you' d be working
that in fromthe beginning. You m ght be building
sone of it into the & You'd certainly be building
some into the design trying to preclude them as you
wer e sayi ng.

DR. SHACK: Yes. | nmean, virtually all
t he new desi gns have features that essentially
elimnate sonme set of events. And the IRIS to track
t he- -

CHAl RVAN KRESS: Yes, but that's not
l[imting the frequency. That's yes and no thing.

DR SHACK: Well, that's the ultimate
frequency Iimt.

CHAI RMAN KRESS: It certainly does limt
some frequencies. But if | have an acci dent
initiator, | don't know how to limt its frequency.

MR ROSEN: Well, | do. | mean you
design a nore robust offsite power systemw th nore
lines comng in fromdifferent directions, from
di f ferent sources.

MR. BLEY: You design additional
protection agai nst earthquakes if that happens to be

t he problem where you're coming. | think it's not
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easy.

CHAl RVAN KRESS: But that doesn't limt
the initiating event frequency. It does sonething
about it.

MR BLEY: Oh sure it does. |Is the
initiating event the earthquake or what happens to
the plant fromthe earthquake?

CHAI RMAN KRESS: It's the what happens
t hen.

MR, BLEY: Yes.

CHAl RVAN KRESS: It may have been the
initiating event is the earthquake, and that has a
certain frequency --

MR BLEY: No, not to ne.

MR. ROSEN: No, and not to ne. And the
| oss of offsite power is what happens to the
switchyard. | nean, is there a power to the safety
buses or not. And if there isn't, then you haven't
had -- | nmean, if there is power to the safety
buses, then you haven't had a | oss of offsite power.

CHAI RMAN KRESS: Okay. |I'll cede this
one.

DR. WALLIS: You could reduce initiating
events to zero with proper strategies.

MR. BLEY: Well, at |east you think you
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di d.

DR. WALLIS: You probably coul d.

CHAI RMAN KRESS: Yes. So there's a
qguestion of what's an acceptable level of initiating
event frequency.

MR. BLEY: And that takes you all the
way back to the QHOCs.

CHAl RVAN KRESS: And | don't know how
you're going to arrive at that.

MR. KING Well, | think you know.

DR WALLIS: Just the bal ance.

MR. KING You |l ook at how they affect
overall things |like core damage frequency.

DR WALLIS: Right. Right.

DR. SHACK: | don't think you're setting
your limts down at this |evel.

CHAl RVAN KRESS: My point is you set the
limts somewhere el se.

MR KING Yes.

DR SHACK: But these are still
strategies to get at those limts.

CHAI RMAN KRESS: Strategies to get to
that level. But | don't think you have a goal for
t hem

DR. SHACK: No. But they're not talKking
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about goals. They're tal king about strategies at
this point.

MR BLEY: That's going to be true for
t he next one, too, the protective systens. How nuch
of them do you need, how rmuch redundancy, how nuch
diversity. That's a bal anci ng.

CHAl RVAN KRESS: There you backsl i de.

MR BLEY: |'msorry?

CHAl RVAN KRESS: You backslide there.
You put in prevention and mtigation.

MR BLEY: Yes, | did.

CHAl RMAN KRESS: See if you can word
that differently.

DR, WALLIS: Well, it occurs to ne, you
said this was for the NRC. But this is equally well
requi renents for design

MR. BLEY: O course.

M5. DROUN. O course it is.

CHAl RVAN KRESS: O course it is,
because he's going to have to neet the regul ati ons.

MR KING But how does NRC transl ate
t hese concepts and principles into --

DR. WALLIS: But | mean, |'msurprised
that you said this was only for the NRC

CHAl RVAN KRESS: Well, right it probably

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

65

DR WALLIS: But then you publish this,
and the designer says gee wiz, we got to neet al
this, we'd better make our systemnet it.

MR BLEY: | think what we said was it's
gui dance for the NRC staff to come up with a
regul ation.

CHAI RVAN KRESS: A regul ation, yes.

MR BLEY: And those regul ations then
will be what people will work against, although the
phi | osophi es here are --

DR. WALLIS: In other words, you
i npl ement t hese various things?

MR BLEY: We're running out of these.

CHAI RMAN KRESS: On acci dent managenent,
t he bottom one.

MR. BLEY: Yes. kay.

CHAl RVAN KRESS: It coul d be other
t hi ngs besi des energency response?

MR BLEY: Yes, it could.

DR WALLIS: An awful lot nore.

CHAl RVAN KRESS: But ny question here
are you going to try to in your strategies neet the
-- let's say it's a @HOthat you're trying to neet.

Are you going to try to neet those w thout emergency
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response so that energency response becones truly
def ense-i n- dept h.

DR RANSOM If you |l ook at the GEN |V
from DCE and the international group, that's their
goal .

CHAl RVAN KRESS: That's their goal. But
you don't --

MR. BLEY: But in case they don't need
it --

CHAI RMAN KRESS: It's sort of a
reinterpretation of the safety goals if you do that.

MR. KING Well, not necessarily.

CHAI RMAN KRESS: Not necessarily, you're
right.

MR. KING The subsidiary objectives we
proposed, which we get to |ater, are based on the
assunption that there's no offsite evaluation. So
future plants that come in and really want to
elimnate offsite evaluation if they neet those
goal s, then that would be at |least in our view
acceptable froma risk standpoint.

Now, they are also going to be given an
open door that if they don't |ike our goals and they
want to neet sonething else, they could propose somne

EP or sone other features on their plant that would
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say, well, | don't like your 10 to the mnus fifth
CDF, | want 10 to the fourth and I'm going to have
EP or 1'mgoing to have sonething else to justify
the difference.

CHAI RVAN KRESS: So you're not ruling
t hat out?

MR KING Not ruling it out. But we
are trying to --

CHAI RVAN KRESS: | would rule it out if
it were ne. But |I'mnot a radical, no --

MR ROSEN: We would like to rule it
out, but even if we did we're not saying there
woul dn't be an energency plan.

CHAI RMAN KRESS: Oh, no. You shoul d
have it --

MR ROSEN. But it would be different.
It would be different than the ones we have now.

MR KING And that's what we tal k about
inthere in the fine print.

MR BLEY: Yes, we require it but the
way it's structured will depend on all the other
pi eces.

MR. ROSEN: Right. Because it's an
el ement of defense-in-depth.

MR. BLEY: But you can't throw it away
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conpl etely.

MR ROSEN. No, and shouldn't.

MR. MUBAYI: We have (off m crophone).

M5. DROU N Use the mc.

CHAl RVAN KRESS: You need the
m cr ophone.

MR MJBAYI: Maybe conpletely different
fromwhat it does at the present tine, but there
will be that elenment of the defense-in-depth, but
the two accident prevention and the acci dent
mtigation or the equivalent of that would satisfy
the QHOs without the need for any offsite neasures.

DR. WALLIS: Accident managenent is far
nore than you say here. | nean, it's what the
operators do and all the energency operation plans
and so on. It's like the analogy if you have a
pl ane and the | anding gear fails to open, to cone
down, what do you do? |If an engine fails, what do
you do? If a part of the tail falls off, can you
handle it? It's all kinds of things like that. It
has an anal ogy in the nuclear situation.

MR. BLEY: And the last figure in
chapter 3 tries to deal with that as a first cut.
We think we really haven't done that --

DR WALLI S: | think nodern reactors,
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better reactors could be nmuch easier to handle in
acci dents.

MR BLEY: Absolutely.

DR WALLIS: It's not so difficult to
figure out what's going on, for instance.

MR. ROSEN: And you have nuch nore tine.

DR WALLIS: A nmuch longer tine to do
t hi ngs, right.

MR BLEY: Well, | guess one worry for
me is sone of the passive systens, maybe if they
don't work right for sonme of aging reason m ght be
very difficult to figure out.

DR WALLIS: Well, then you put in an
active punp sonmewhere.

MR. ROSEN. Well, the passive systens to
nme introduce, and I think the report says this, new
nodes of failure that are we don't know about.

CHAl RMAN KRESS: Yes, that's why you
need def ense-in-depth.

M5. DROUN. Right. And when we get to
chapter 5 what you'll see, we're going to go back
t hrough all these protective strategi es again and
how you have to neet themis going to depend now
where you are in your risk area and how wel | you

neet your QHGOs or the surrogates that we' ve had
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t here.

MR BLEY: This next viewgraph has a
coupl e of purposes, but the one is it's the second
| ook at why we're confortable with those strategies
we identified.

If you'll just |ook at the top row and
not | ook at that |avender box, big box at the bottom
to start with, it's sort of a map of what's in a
risk assessnment. It starts with the initiating
events. It goes to the protective systens in |ight
of the barriers that are in the design, those set
and what the protective systens need to do to
protect those barriers.

Next it |ooks at the human actions in
the plant in light of the barriers and protective
syst ens.

Next it nodels the integrated systens
response all the way out through rel eases and
transport and doses as well as whatever we nean by
core damage in the new design including you could
| ook at routine releases this way.

Then it | ooks at the emergency response
wor K.

And finally, calculated doses to workers

and public and health effects and contam nati on and
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property damage.

Wel |, where do these five strategies
interact with that PRA nodel? |If we go over to the
PRA initiating events, both limt the frequency the
initiating events and physical protection. The
bottom group here are involved in the initiating
events of the PRA

Three of the barriers --

DR WALLIS: What's the difference
bet ween physical protection and protective systens?

MR. BLEY: Physical protection is the
security aspect.

DR. WALLIS: On, | see, security aspect.

kay.

MR BLEY: Yes. That's the buzz word
for--

DR WALLIS: That's the buzz word for
security?

MR BLEY: Yes. W have that fifth --
|"msorry. Right fromthe beginning we had the fifth
strategy which was physical protection and security.
We aren't expanding it, but this is just show ng
where it would interact with the PRA nodel.

Then when we | ook at the protective

systens, the barrier integrity, the protective
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systens and of course physical protection would
interact. When we're | ooking at the human action sin
the plant, the barrier integrity, protective systens
and acci dent managenent are involved. And finally
when we get to the --

MR ROSEN: Well, hold it right there.

t hi nk you shoul d have physical protection in that
colum as well under human actions. Because there is
this risk of the insider.

MR BLEY: Ckay.

MR. ROSEN:. and other activities.

MR BLEY: Yes, |I'd buy that.

DR WALLI'S: Where does the idea cone in
here that you have such a good design, it's so
forgiving that you don't really need to protect
anyt hi ng?

DR SHACK: That's hubris.

DR. WALLIS: No, there's no such thing.

Everything here is in the idea of
protection. But can't you do things with the design
to make it nore forgiving in the result of the
result of these events so that it doesn't lead to
any kind of catastrophe inherently?

MR. BLEY: | think, of course, you can

and we'd like to see that. And in chapter 5 in

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

73

Mary's drawi ng i s where you bal ance these things. If
you can very get very low calculated risk with
essentially none of the barriers -- well, you
probably can't. You need at |east sone. Qur
approach would still say you need to cover all five
protective strategies, but the strength with which
you protect them would depend on that cal cul ation
and on a real careful |ook at where the
uncertainties could lie, especially the ones and
what m ght we be nodeling inproperly, what m ght
time and operation change in the plant and where

m ght we have sone gaps in what we know. If you
treat those quantitatively as possible but at |east
make an exhaustive search for them that conbination
woul d all ow you to deci de how nmuch of each of these
you' d need.

Now how t hat woul d work out practical
basis, we haven't gotten there yet. That's probably
not an easy thing to do, but that's where we're
headed.

CHAI RMAN KRESS: Yes, | think you need--

M5. DROUIN: But that's up to the
desi gner.

MR, BLEY: Yes.

CHAI RMAN KRESS: | think you woul d need
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confidence |levels on well you neet the goals.

MR BLEY: That's right. But | think
even beyond the confidence |evels, before them you
need a real qualitative | ook at those uncertainties.

CHAl RVAN KRESS: Yes. Because | don't
think there's any way you can really quantify the
full uncertainty for the new plants. For exanpl e,
nodel uncertainties will be difficult to come back.

So you do what you can with the
uncertainty and you put a confidence | evel on what
you can and then you deal with all the other parts
of the uncertainty, | think, with this sort of
def ense-in-depth. And one way to do, which I liked
about what you did, to just tal k about design basis
accidents al so as sonmething you have to do. And to
nme, that's a way to deal with these uncertainties,
part of it.

So, like | say, | like sort of what I
heard in there.

MR. BLEY: But even there we're calling
how you pick those design basis events froma risk
t hi nki ng poi nt of view

CHAl RVAN KRESS:  Yes.

MR. BLEY: And we're still struggling

with that. So your ideas there will be real
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hel pful .

If I could give you just an aside. |
did some work the | ast couple of years, the last ten
years, with the Arny's chem cal weapons fol ks. And
a couple of years ago they had a small group | ook at
the risk of sone new technol ogi es they were | ooking
at using. And those came out, despite sone fairly
extensi ve experimental programs with what we were
calling technical know edge gaps, places where
dependi ng on how the real world turned out to be
within what we saw in the experinents, the risk of
either very high or very | ow.

And they eventual ly when they went out
for bids on doing their contract for the first tine
ever, they required the contractors to identify what
t hey saw as those mmjor know edge uncertainties and
incorporate in their proposal a plan for dealing
with themup front such that if they really hit them
when they canme in, and they already had an
eval uation of them they could use that as part of
their judgnment and build a first phase of the
project that had to clear those up or pick different
alternatives for the designs. And sone of that
t hi nking ended up in the Gen IV work and sonme of its

ki nd of enbedded through here, too.
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The | ast viewgraph | have, and we're
over where we wanted to be at this tinme, just tries
to pull all of this back together

The protective strategies provide a key
el ement of defense-in-depth to protect against
uncertainties both state of know edge uncertainties
and especially conpl eteness in nodeling kind of
state of know edge t hings.

We tried this top-down approach as a
first cut, and sone of those figures you saw in the
end of chapter 3 were for each of the protective
strategies. W |ooked at design construction and
operations. And under design we |ooked at things
effecting reliability, things affecting perfornmance
and things affecting risk. Under construction we
| ook at the onsite construction and the conponent
fabrication. Under operations we |ooked at the
operators thensel ves, at mai ntenance and
configuration control and tried to spin out a |ist
of how requirenments mght align under each of those.
That's very prelimnary, that's why | didn't have a
viewgraph in here. But it was a first cut.

CHAI RVAN KRESS: But | thought that was
a good way to structure.

MR. ROSEN. One m nor quibble, Dennis.
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MR. BLEY: Yes.

MR ROSEN. This idea of risk associated
wi th design and construction is troubling.

MR, BLEY: Yes.

MR. ROSEN: There is no risk associ ated
with design with public health and safety.

MR. BLEY: Well, not during. Well, I'm
sorry, to the workers there is sonme then.

MR. ROSEN. Well, yes.

MR. BLEY: But resulting from what
happened i n design and construction, and we're
certainly thinking that way.

MR, ROSEN:. That's right, but it isn't
cl ear here.

MR BLEY: GCkay. Good point.

MR. ROSEN:. Droppi ng heavy | oads on
workers isn't very --

DR. WALLIS: More people are killed
during construction of nuclear reactors than ever
duri ng operation.

CHAl RVAN KRESS: Well, at least in this
country. But that's NRC s job to worry about it.
We'll let OSHA worry about that.

M5. DROUN. But | just want to

elaborate a little bit on that. You know, we didn't
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put up there any of those kind of fault tree type
figures for each of the strategies, but it's a very
i mportant el enent of our framework. Because that is
showi ng that the thinking of how we're going to go
from each protective strategy to witing the
requirenents is taking this, what I would call this
systens anal ysis approach to each of them and
breaki ng them down into their various parts of, you
know, what you need to succeed and what possible
chal | enges you need to overcome to achi eve those
protective strategies and break it down in this
deductive type thinking process.

MR. BLEY: Yes. And | suppose you're
dependi ng on what kind of systens and cycles are
| ooked at in the future, there are sone things. |
don't know if they fit under design or construction
in other parts of the fuel cycle that m ght have
ri sk that MNSS woul d | ook at. But our focus here is
on reactors and sonebody will be |ooking at that.

CHAI RMAN KRESS: Don't worry about how
to do this for the others. Let them

MR. BLEY: Yes. And there's a big link
bet ween what we' ve been tal ki ng about here and our
first cut at sonme of the requirenments in chapter 6.

And that's a real first cut -- you know, that's the
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last thing we really got started on, and | hope we
get to alittle of that anyway today.

CHAI RMAN KRESS: How | ate can you stay?

DR. WALLIS: Well, the requirenents are
the key thing, aren't they? They' re actually how
you' re actually going to inplenent it. You just
told us about inplantation of any of this.

MR. BLEY: Except, yes, those poetry-
like pictures that we didn't put on the board.

M5. DROUIN: Inplenentation is chapter

DR. WALLIS: Wat are you actually going
to do? Wat are you actually going to require?
What is going to be the nechanismfor making this
happen?

MR. BLEY: That was the link. Chapter 6
is where we tal k about those.

DR, WALLIS: Wwell, let's get there.

MR. BLEY: Let's get there, okay.

CHAI RMAN KRESS: Well, let's get there--

DR, WALLIS: O course we don't get to
chapter 11.

MR, BLEY: There's sone other guys out
witing it, right.

CHAl RMAN KRESS: | don't know about
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chapter 6, we need to get to the rest of this stuff.

M5. DROUIN: Ckay. Now we're getting to
get over to chapter 4, the first part is getting
into the risk objectives. Vinod is going to wal k
through this first part.

MR MJBAYl: Yes. If you go to the first
slide. 1'mgoing to talk about the public health
and safety objectives that we put in the franmework.
The first is, obviously, to provide protection
duri ng normal operation.

The second part is to be consistent with
t he Commi ssion safety goals, which is the QHGs. And
one way of denonstrating that is through a frequency
consequence plot that | ooks at events, accidental
events in terns of consequence and frequency and is
broadly consistent with the safety codes.

MR. ROSEN: Now before you get off that,
the protection during operation nmeans protection
during all nodes of normal operation.

MR MJUBAYI: Al nodes of normal
oper ati on.

MR, ROSEN: (kay.

DR. WALLIS: How can a frequency-
consequence plot which is two di nensional be

consistent, in any way will it be consistent at an
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integral level with a one dinensional safety curve
MR. MUBAYI: It's provided by the area
under the curve.
DR WALLIS: That's right. And it's a
total, it's a one di nensional
MR MUBAYlI: "Il explain that in a
m nut e.

DR. WALLIS: There are many ways to get

t he sane --

MR. MUBAYI: There are many ways to get
the same answer. |It's by no nmeans a uni que answer.
And we are just putting it up for illustrative

pur poses, too. Because if you're grossly outside
that, you're not likely to be, you know, in
consonance. But fromas point of view of a designer
or areviewer, if he does see events that lie well
out si de that, you know you have sone information

CHAl RVAN KRESS: And there's where one
of the roles | see for the design basis accidents.

MR, MUBAYI: Correct.

CHAI RVAN KRESS: To keep that from
happeni ng.

MR, MUBAYI: Correct.

And t hey' ve been chosen so as to provide

some neasure of consistency with the DBAs that are
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defined later in the chapter and they' re al so
consistent at least to first cut with the safety
goal s.

Now, the next slide, protection during
normal operation for the public is provided by the
system of dose limts that we have, Part 24. And
the 100 mllirema year fromlicensed operation plus
ALRA is protective of the public. And this is, of
course, consistent with the recommendati ons of the
| CRP and the NCRP. And we have Part 20. So the
events that we deal with will nake sure that the
framework mentions this, it's an inportant conponent
of overall radiation protection.

Now, the risk limts that went into this
frequency-consequence plot were devel oped from
recommendations that are made in | CRP-64 which tal ks
about potential exposures, by which they nean
acci dental exposures, that is those that are not
consi dered as planned operation. And they provide
some frequency ranges that are of interest in terns
of what they would consider as providing a neasure
of protection, providing a neasure of risk of
limting the risk fromcertain ranges of exposures.

So the stochastic effects only, but

above dose limts. Which nmeans roughly in the range
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of about 20 to 25 remyou're nostly in the
stochastic region where BIER V risk factor provides
a measure of what the risk of -- the only outcomne
there is cancer in those exposures.

When you go significantly above that you
have a chance of determnistic effects, either of
injury to various organs or if you go sufficiently
above that, you have of course chance of acute
fatality.

So the range they give, which is a very
broad range, stochastic effect only but above those
limts, which is less a 100 mlliremto let's say 20
to 25 rem you got a range of 1E-2 to 1E-5 doses
where sone radiation effects are determnistic,
whi ch woul d be, say, 50 rem whol e body and hi gher or
50 rem effective dose equival ent and higher. 1E-5
to 1E-6. And doses where that is a likely result,
whi ch for our purposes we could take to be for
purely screening 200 rem and hi gher whol e body doses
as a screening paraneter, |ess than 1E-6.

And, of course, we have our (QHOs which
say early fatality less than 5E-7 and the | atent
cancer fatality less than 2E-6 per year as our
current QHGCs, which are --

MR ROSEN: | think that doses where
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death is a likely result is strong term nol ogy. Most
peopl e woul dn't understand that. The way you're
talking is the nedian | ethal dose, nore than half --
hal f or nore of the people will die, but not
everybody will die.

MR, MJUBAYIl: No, sure.

MR. ROSEN. And that inplies everybody
will die. And | think that's inportant to say.

MR MJBAYI: This |language is directly
from | CRP- 64.

MR, ROSEN:  Yes.

MR MJUBAYlI: | didn't want to second
guess their language. This is an identical quote.

Now, it's interesting whether they nean
how we interpret this. Do we interpret it as an LD
50, do we interpret as a threshold that we use in
our consequence curve? For exanpl e, we used the
LD-10 as the threshold |l evel or do we nmean -- which
organ do we nean? Do we nean the red bl ood nmarrow,
whi ch you know at | ow doses is a nuch | ower
threshol d? Do we mean |ung or, you know,
gastrointestinal tract or some other organ which has
a much hi gher dose for an LD 50.

| think it's probably not useful to be

too prescriptive in this, but to use it as a
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screening paraneter. And traditionally in many NRC
anal ysis over the last 20 years 200 rem has been
used as a kind of threshold whole body --

MR ROSEN: | understand all that. And
| think your |anguage here is precisely correct. The
problemwith it is and froma risk comuni cation
poi nt of view --

MR. MUBAYl: Yes, the acknow edge the

difficulty.
MR. ROSEN. There is a difficulty there.
MR. MUBAYI: Yes. | acknow edge the
difficulty. | think we should try to be -- on the

next slide | show what we propose that is both
consistent with what ICRP did and with certain
things that are prevalent that are nore or |ess
famliar to NRC staff or various conponents of NRC
staff, those who deal with these things.

So for the 1 remoffsite, we figure an
EPA -- you know, PAG protective action guideline,
and we run around trying to nake sure that we have
not hi ng above 1 rem And there are nmany stories one
can tell about, you know, certain things.

At 25 remwe trigger this abnornal
occurrence reporting, and that is roughly also the

range in which you can start getting a higher -- the
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risk for cancer induction goes up by roughly a
factor of two above that range.

MR. ROSEN:. Vinod, is that the right
t ermi nol ogy, abnormal occurrence or is it ENO?

MR, MJUBAYIl: No.

MR ROSEN. Extraordinary --

MR MJUBAYI: That's a different
term nol ogy. That term brought that we've had of
about six nonths of discussion. AOis the right
term nol ogy here because it's one part of the
regul ations for abnormal --

MR KING AOis not in the regulations.
It was a policy statenents that concerns what an
abnormal occurrence is, and that has to be reported
to Congress. And 25 remis the one of trigger val ues
for that. And then there's ENO, which is in the
regulations and it has a 20 rem val ue.

MR. MJUBAYI: ENO has 20 rem and 30 rem
There are two different things for ENO criteria in
the regulation itself. But the 25 is the AQ

DR WALLIS: Latent cancers, where do
you stop there when you --

MR, MUBAYl: Latent cancers would go all
the way -- you have a chance of --

DR. WALLIS: Al the way down to zero
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renf?

MR MJBAYl: Yes. Under linear --

DR WALLIS: So it's an interval of the
whol e curve?

MR MJUBAYl: That is correct. But bel ow

100 millirem we're saying that's part of nornal

oper ati on.

MR ROSEN:. O life.

MR MJBAYlI: O life. Well, yes, of
course part of normal |ife because we get 300

mlliremfromliving on plant earth. But | think
the way in which this is interpreted, this is about
backgr ound.

MR. ROSEN:. ACRS nenbers get nore than
300 because we're in the airplanes all the tine.

MR. MUBAYl: You fly nore regularly and
you probably neet in Denver nore often

CHAl RVAN KRESS: W attract radiation.

MR MJUBAYI: Yes.

Now, part of this construction also is
that we do want to be consistent with the integrals.
So if you see the next slide, which is our curve
based on these proposals --

CHAl RVAN KRESS: | have sone conments

|'d like to nmake on this slide.
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MR. MJUBAYI : Sur e.

CHAl RMAN KRESS: First place, | appl aud
you for this consistency. | think that's really a
goal to get to. That's no reason that this has to
be stair-stepped.

MR MJUBAYl: Has to be?

CHAl RVAN KRESS: Stair-stepped. It can
be a continuous curve, and | think it should be.

MR MJBAYI: Ch, stair-stepped.

M5. DROUIN. Tom | just have to point
out that last time we had it as the curve, and you
said we didn't have to have it as a curve, we could
consi der a stair-step.

CHAl RVAN KRESS: No, no. | wouldn't have
sai d that.

M5. DROU N And we were just responding
to you.

CHAI RMAN KRESS: No, | would nmake it a
conti nuous curve.

DR SHACK: It is a continuous curve.

CHAl RMAN KRESS: (Okay. Step-w se
conti nuous, | understand that.

MR. ROSEN: Mary, | also think you
shoul d understand is you can't w n.

M5. DROUIN. | really understand that.
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CHAI RMAN KRESS: But | got two ot her

points that | can make. One, this is an area where
woul d have three regions. | would have a tol erable,
accept abl e and unacceptable. And | would nmake note
that the curve as drawn is a risk adverse curve
because, you know waned to --

MR, MUBAYI: Correct.

CHAI RMAN KRESS:  Your frequency down
nore --

MR MUBAYl: Right.

CHAI RMAN KRESS: So you need to
acknow edge that that's what you're doing. That
you're having a risk adverse.

MR MUBAYl: Right.

CHAl RVAN KRESS: Wiich is all right with
me. | don't mnd.

MR. MUBAYlI: Right. It's not risk
neutral above, you know - -

MR BLEY: | think one m ddle point on
that, if I could. You know, even in WASH 1400
al though they did that, they acknow edged that it
has to go that way sonme even if you want to be
constant risk because as the casualties go up, you
overload local facilities and all that sort of

t hi ng.
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CHAI RVAN KRESS: Certainly. But if you

were to express the consequences in dollars instead
of dose, it would be. You could do it.

But the other comrent | wanted to nmake
on this is that | agree that starting out here at
the higher level with the dose to be consistent with
the safety goal QHOs and these other |lower levels is
a good idea, but once again now we're back into the
real mof level 3 site specifics, popul ation
specifics meteorology. And if you wanted to deal
wi th design, you ve got to cone up with something
that's a surrogate.

MR KING W're getting to that.

CHAl RVAN KRESS: | know, and | don't
| i ke your surrogates.

MR. KING Onh.

CHAI RVAN KRESS: But what | was sayi ng- -

M5. DROUN. Well, what was the
accusation?

CHAl RVAN KRESS: But what | wanted to
t hrow out here, a good surrogate for this curve
could be had if instead of dose, you have curies
rel eased and curies would have to be specific to
specific isotopes, | think

MR. MUBAY!: Right.
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CHAl RMAN KRESS: Li ke iodine and cesium

You m ght be able to -- since it's iodine and
cesium you mght be able to relate those to the
ot her things sonme way.

MR MJBAYI: But even then you can't get
away fromthe neteorol ogy.

CHAI RMAN KRESS: Ch, yes you could. I'm
tal king about curies released. Now, you can't get
away from met eorol ogy, but you can do sonething |ike
they did to get a LERF. You know, the LERF we got,
it was supposed to be a surrogate for the pronpt
fatality QHO.

MR MUBAYl: Right.

CHAI RMAN KRESS: And, of course, you had
to have neteorology -- you can't ever get away form
t hat .

MR MJUBAYI: Right.

CHAI RMAN KRESS: But as a surrogate you
m ght be able to come up with a curies on the bottom
line that woul d enconpass sites on an acceptable
way. And then you could deal with the sites that
don't meet the thing you derived it fromand by
usi ng separate citing criteria. You have anot her
roomfor citing criterial think to deal with that.

MR. MUBAYl: Yes. | think you can do

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

92

what you're --

CHAl RVAN KRESS: But that's what | woul d
| ook for as a surrogate.

MR MUBAYl: But you can only do that if
you do specify sone sort of a site |like, you know,
when we were trying to define large rel ease back in
the '80s and early ' 90s.

CHAI RVAN KRESS: Yes. | understand.

MR MJUBAYlI: We went this whole --

CHAI RMAN KRESS: | would do it just like
we did before, I would start with all the sites we
have now and back cal culate curies that would give
you the QHO - -

MR MJBAYI: We have that answer because
we did that in the early '90s several tines. Yes.

CHAl RVAN KRESS: Right. And then you
could replace this curve with curies that
enconpasses nost of those.

VR MUBAYI : W have an answer
equi val ent to iodine-131

CHAl RVAN KRESS: Yes, and that's what |
woul d use.

MR. MUBAYI: And then you could retrofit
your equival ent iodine calculation to any --

CHAl RMAN KRESS: And then you have a
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curve that's only for the designer. Because he
doesn't have to worry about his site at that point.
He just worries about his design.

MR. KING That's one way to meke a
surrogat e.

CHAl RVAN KRESS:  Yes.

MR KING And we're proposing anot her
way.

CHAI RMAN KRESS: Yes, and we'll get to
that in a mnute.

MR. MJBAYI : Yes.

DR. WALLIS: | have a fundanent al
guestion for you. | have a new reactor, right. And
by doing all the -- | can possibly do, | am

predicting there's only one accident possible. This
accident releases 10 remor gives a 10 rem dose and
the frequency is 10 minus 3. [It's one spike. How
does this relate to this continuous curve? 1Isn't it
acceptable? | nean integrals fine, except it's peak
i s above your curve, but integral is fine.

MR KING It's not going to neet the
design basis accident criteria.

DR. WALLIS: No, but isn't it
accept abl e.

MR Kl NG Not if it doesn't neet --
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DR. WALLIS: It doesn't kill anybody.

And it doesn't create anynore cancers than a | ot of
accidents in another reactor would.

CHAl RVAN KRESS: It's probably not
accept abl e because --

DR WALLIS: Wy not?

CHAl RVAN KRESS: -- you're tal king about
a research reactor at a university, | think. But
it's probably not acceptable.

DR. WALLIS: I'mtalking about academ c
reactor, right. | understand that.

CHAl RMAN KRESS: Right.

DR WALLIS: But do you see the problen
Accidents are sort of a point in sonething.

MR MJUBAYI: Right.

DR WALLIS: They're not a continuous
curve.

MR MJBAYl: Right. Exactly.

DR. WALLIS: And you have a reactor
whi ch has a | ot of possible accidents.

MR MJUBAYI: Right.

DR WALLIS: And then it snmears all over
t he curve. Another one which is a wonderful design
only allows one or two kinds of accidents. How are

you going to handle that?
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MR KING Well, under our schene we

| ook at it both ways. You | ook at the integrated
ri sk, which may be okay.

DR WALLIS: Which would be fine.

MR KING But there's also a set of a
process for selecting sone design --

DR WALLIS: Ckay. Well, all | dois I
have 10 rem and | have a spi ke which goes above your
curve. | say, okay, there's sone uncertainty with it
so | snmear it out and it falls under the curve. |
don't understand how you inpute it.

| started out by uncertainty and make it
really nice and flat and low and it | ooks beautiful.

MR LEHNER | think as we nentioned
earlier, this curve is not necessarily the only way
you could --

DR. WALLIS: It's going to be a tool. |
had t hought this was a fundanental tool you're going
to use for new reactors.

MR KING Yes. Now, admttedly, you
know i f you're slightly outside that's one thing.
But your spike is a an order of magnitude outside.

DR WALLIS: And all | need do is nmake
it uncertain and | can snear it out and make the

spi ke the maxi mum | ess and integral nore.
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MR MJUBAYI: Yes. |If you have a delta

function at say 10 rem --

DR WALLIS: Right.

MR MJBAYlI: -- and | interpret the
delta function in a slightly charitable sense by
spreading it out a little bit --

DR WALLIS: Then it's fine.

MR MJUBAYI: -- you will neet it because
in that sense --

DR WALLIS: Yes. | have just a few
skyscrapers --

MR MUBAYl: Right.

DR WALLIS: -- and you're |ooking --

MR MUBAYl: But if you have a few
skyscrapers and you put your uncertainty on them and
t hen you have to have a very good out --

DR WALLIS: You need a |lot of
uncertainty.

MR, MUBAYI: \hat ?

DR WALLI'S: You need a |lot of
uncertainty.

MR. MUBAYlI: Right. And if you have a
very good argunent for why those skyscrapers, which
t hen goes back to your PRA. So | think you' d have

to work pretty hard to show
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DR WALLIS: No.

MR MJUBAYlI: And, in fact, the reactor
you probably end up designing | think would be
pretty difficult to denonstrate that. And if you
have a spike that's in the deterministic or in the
hi gher dose region, then of course we -- you know,
it would --

DR WALLIS: It's conceivable. | nean,
not hi ng happens unl ess an operator nmakes one
m stake. And in that case --

MR. MUBAYI: Yes. |If it happens, then

you're -- if you' re above 5E-7 for any acute
fatality, that'll rule it out.

DR. WALLIS: Well, | guess we'll get to
that. | just don't quite understand how you

i mpl enent this when you have these extrene accident.

CHAIl RMAN KRESS: Well, let's say you had
one acci dent sequence like you' ve postulated. And it
was to release 10 renms and it did so at a frequency
of 10 to the m nus three.

DR WALLIS: Well 10 remis a dose, too,
isn"t it?

CHAl RVAN KRESS: Yes. Yes. |It's a dose
of 10 --

DR. WALLIS: And 10 the m nus 3.
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CHAl RVAN KRESS: What you have a point.

You have one point up there and that represents the
whol e curve.

DR WALLIS: The integral is zero.

CHAl RVAN KRESS: That's all right. But
it does not neet the criteria.

DR WALLIS: Wy not?

CHAI RMAN KRESS: Because you don't want
to have a reactor sitting out there rel easing at
t hat frequency at that --

DR. SHACK: But the @QHOis not the only
goal the --

CHAI RMAN KRESS: No, that's the goal
So you don't want a reactor out there doing that.

DR WALLIS: O course you do. Because
it's a point, it has no integral --

MR. ROSEN: There's an analogy in
current LBWRs of your case, and that's the hot early
m dl oop in pressurized water reactors. This is a
very highly risky evolution, but it's constrained to
a very narrow tinme window, |ike tens of hours or 20
or 30 or 40 hours.

DR. WALLIS: kay. Well, suppose | have
50 possible accidents, all of which are 10 to the

m nus 4 and 10. Is that acceptable?
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MR MJUBAYI: You won't neet this.

DR. WALLIS: No, they're clustered
around ten. They all come up one sided.

MR. ROSEN:. But ny point was that the
way you deal with that circunstance in current
reactors is by conpensatory neasures and recogni zi ng
during that period that during that period you have
a very high instantaneous risk and a very | ow
integral risk.

DR SHACK: Yes. But in your case you're
still dealing with the QHO and the severe accident.
| mean, Tom s point is that there are other
requi rements. And, you know, if you don't neet
them you're you're still in trouble now

CHAl RVAN KRESS: You change that design.
That's right.

MR LEHNER. As a matter of fact, in
your case that would have to be a design basis
accident, it was the only accident. That woul d have
to be a design basis accident. And in our schene
that would then would have limtations put on it.

DR. WALLIS: 1'd like to put it up to 50
remto take it away fromthat.

MR KING It would still be design

basis-- but that's why we've got both risk and --
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CHAI RVAN KRESS: If | go for a design

basi s accident, either you had to be bel ow t hat
curve.

DR WALLIS: It's always been a puzzle
me how you use sonething like this.

MR MJUBAYlI: And it is. That's how the
curve is actually partly -- it's constructed that
way .

CHAI RVAN KRESS: It is constructed that
way in the first place.

MR MUBAYl: Right.

DR SHACK: It's not surprising that it
turns out that way.

CHAl RVAN KRESS:  Yes.

MR KING You know, the docunent |eaves
t he door open for sonebody to use a level 3 PRA and
show that their plant falls on this curve.

CHAI RMAN KRESS: You're always going to
give themthat type of building. But, you know, |'m
t hi nki ng about designing a reactor and, you know,
the old thing of separating design fromsite sort of
concept. To do it with curies.

MR. KING Yes. But we tried to conme up
with some nore design specific surrogates that woul d

get away fromhaving to do a | evel 3 PRA and
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separate this on a -- and that's where we start --

CHAl RVAN KRESS: Yes, now ny probl em
with those surrogates is we've got basically two of
them And your regulatory objective is to neet this
whol e curve. And I'll tell you right nowit's
i mpossi ble to have two surrogates that represent
t hat whol e curve

MR KING Well, we have nore than two
surrogates. W got to account for design basis
acci dent process as a surrogate along with it.

CHAI RVAN KRESS: Ckay.

MR KING Wichisreally in there to
make sure the upper portion --

CHAl RVAN KRESS: You still can't do it.

MR, KING Ckay.

CHAl RVAN KRESS: Because you've got a --

DR WALLIS: Well, sonething is wong
with this curve. | don't understand how we
implenent it at all. | have 20 | arge break LOCAs,
one which gives me 200, one gives ne 300, one is
giving ne 400, one is giving 500 and 600 -- they're
all just belowthe red line. Are they all
accept abl e?

CHAI RVAN KRESS: You have to add them

up?
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DR. WALLIS: No. Wll, how do you add

themup in this three dinensional picture?

CHAl RVAN KRESS: It's the summation of
t he frequency --

DR VWALLIS: Wwell, then --

MR MJUBAYl: Yes, it's the sumof the
frequency.

DR. SHACK: You can't put an individual
accident on it.

DR, WALLIS: Wiy not. 1'mgoing to put
50 i ndividual accidents along on that space in the
bottom on the right.

MR MUBAYl: But this is illustrative of
the QA. In the actual QA is total risk. So if |
have 50 accidents that all lie at that, which each
give ne 200 remlet's say.

DR. WALLIS: No. They give you 100, 200,
300, 400, 500. They're not added to that one point.

MR MJUBAYI: Al right. And they each
lie below But their total frequency has to be
added - -

DR, WALLIS: Wy?

MR. MUBAYl: -- at up to -- because
that's what the QA is --

DR. WALLIS: OCh, | see. You use the QA -
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DR. SHACK: You have a total of this or

| ess?

MR. MUBAYI: This is for events to put
events.

DR WALLIS: Single events.

MR MJBAYl: Single events, correct. And
it's the integral. It's the area under the curve.

DR. WALLIS: So you see what |I'mgetting
at here, | am having 50 events in that right hand

thing, it's very different from having one.

MR MJBAYI: Absolutely.

DR WALLIS: Ckay. The integral is still
accept abl e.

MR. MUBAYlI: And the integral has been
calculated. |If you look at all the events that fal
in the region right fromthe extrene |eft hand side.

DR WALLIS: Al right.

MR MJUBAYlI: Up to about let's say for
t he sake of argunment, 200 remis our -- from 200
down to 25 our risk factor is twice the BIER V
distractor. Below 25 down to 100 mlliremis the
BIER V. You take the total area under the curve,
you're right at -- you're like 1.9 sonething tines

1E-6 once you add up the area. Everything above that
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has to be added up and has to be less than 54-7. So
if you're already 5E-7 for any fatal accident --

DR WALLIS: Anything above.

MR MJUBAYl: -- you're not allowed
anything else. | nean you're only --

MR BLEY: Can | try it in just slightly
di fferent words?

This frequency isn't the frequency of
the particular accident. It's the frequency of all
accidents with this consequence or |ess.

DR. WALLIS: For that consequence or

| ess?
MR BLEY: For |ess.
DR WALLIS: It's accunul ative?
MR, BLEY: Yes.
DR.

VWALLIS: Oh, that nmakes a
di fference.
MR BLEY: Yes, or am| wong?

DR. WALLI S: It can't be cunul ati ve and

go down. It can't be cunul ative and go down.
MR. MUBAYI: It's the frequency of
events that -- to this type --

CHAl RVAN KRESS: It's conpl enentary
cunul ati ve.

MR, MUBAYI: It's the integral gives you
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essentially the QHO

CHAI RMAN KRESS: It's not exactly the
integral that gives you the QHO

MR MJUBAYI: It's the area, | nean.

CHAI RMAN KRESS: No, it's not exactly
t hat either.

DR. WALLIS: No. You can't have an area-

CHAI RMAN KRESS: It has sonething to do
with the slope at the high end of the curve --

MR MJBAYI: Ch, at the high end. You
know, if you could -- as | said, it's risk adverse
as sonebody -- a very good point. Beyond where you
get into determnismis deliberately chosen to be
ri sk adverse.

CHAl RVAN KRESS:  Sure.

MR. MUBAYI: And in fact the slope here
is not mnus one, but you know it's sonething |ike
m nus one .6, sonething |ike that.

DR. WALLIS: On the average.

MR. MUBAYI: If you actually draw the --
so the idea is that the higher you go, the nore risk
adverse, you know, you should be which is our
obj ective. Qur safety objective is to really try and

prevent high releases. But the only point -- we have
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to multiple of course by the cancer conversion
factor for rem LCF for remin order to conpare with
the --

DR WALLIS: The only problem| have it
seens to assune a kind of continuous accident space
which | don't think you have. That's ny whole
poi nt .

CHAl RVAN KRESS: |If you take the whole
list of PRA accident sequences --

DR. WALLIS: Then you get sonething that
| ooks ki nd of continuous.

CHAI RMAN KRESS: Acci dent sequences, you
woul d have dots all over --

DR WALLIS: Ch, | understand that. But
present reactors you'd have a nore or |ess
conti nuous thing.

CHAI RVAN KRESS:  Yes.

DR. WALLIS: But there nay be future
designs which are all at one end of this thing.

CHAl RVAN KRESS: That doesn't matter.

DR. WALLIS: Wwell, | think it m ght
matter to ne.

CHAIl RMAN KRESS: It might. Yes, you
m ght view that differently, but --

DR WALLI S: It has no smal | acci dent--
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CHAl RMAN KRESS: But | want to receive

ny point. This curve cannot be represented by a two
or three QHGs. It's not the integral under the
curve. | think you should think about that.

Let's say if you have 2 QA, two of them
who have core damage frequency -- let's say this was
-- you had a core danage frequency and a pronpt
failure, you couldn't represent this curve, this
curve with those two.

MR. MUBAYlI: No. | want to take up the
| at ent cancer curve -

CHAl RVAN KRESS: Latent cancer is
related to --

MR MJUBAYl: That's right.

CHAI RVAN KRESS: That is the one thing
that is related to the integral.

MR. MUBAYI: The only QHO -- you're
right. The only QHO I'mthinking of here is QHO 1
is the risk of pronpt fatality, which is --

DR, WALLI S: And you don't care about
anything |l ess than a 100.

MR MJBAYI: \Which is all accidents
above 200 rem let's say.

DR WALLIS: So the rest of the curve is

irrel evant ?
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MR MJUBAYI: Right. No, the rest of the

curve is for the latent cancers. The |atent cancers
is under the linear no threshold are all those --
because we start defining accidents as those that
gi ve you a dose bigger than all owed under normal
operation, otherw se you know it's not an acci dent.
It's part of normal operations. So those accidents
right from.1 to about 200 is QHO 2 is that the

| at ent cancer risk should be less than 2E-6 for, you
know, the average individual. So that essentially
is the area under this curve when you take the area
multiple it by the BIER V appropriate cancer dosage.

CHAI RVAN KRESS: | will agree that the
| atent cancer is --

MR. MUBAYI: That's all that is nmeant to
represent.

Now, the subsidiary objectives, which is
the core danage and the LERF, are derived fromthe
QHO 1 and 2, which is the | atent cancer and pronpt
fatality. And those are subsidiary objectives.

This curve is not supposed to represent
t hose objectives directly. Indirectly we can say
t hat since those subsidiary objectives are, nore or
| ess, consistent and the way they were obtained is

consistent with the higher objectives, which is the
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cancers and the pronpt fatalities, it's only an
indirect way of referencing that. It's not a direct
ref erence.

CHAl RVAN KRESS: Well, ny point is if
you had this curve expressed as frequency versus
curies, that in itself is a surrogate and it comes
out of the PRA and it conmes out of design. And you
no |l onger |eave these others. And they're confusing
because let's say you're trying to relate to pronpt
fatality, you can't relate it to this curve. |It's
very difficult to wite the pronpt fatality QHO to
this curve

| f you had a core damage frequency, it
can be rel ated because the cunulative -- in sone
sense the cunul ative of the -- the complinentary
cunul ati ve curve that you get sort of asynptotes to
t he core danage frequency, but it's an asynptote.
And then you have -- you have a real problem
relating this curve to the curve surrogates, the
core damage frequency or the pronpt fatality. |It's
different to do it. But now we have a new
surrogate. It's the frequency versus curies and
that's a design specific, it's a good surrogate. It
gets it away fromthe site and you don't have to --

DR. WALLIS: You're going to rewite the
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fundamental principle of QHOs by doing this curve.
This is a reflection of the QHO

CHAl RVAN KRESS: OCh, no. Ch, no, no.
It's consistent with the QHGs.

DR WALLIS: Well, the area is but there
are many ways to get the sane area.

CHAI RVAN KRESS: |'m al so going to have
-- I'mgoing to require the designs to neet this.

' mgoing to have three regions.

DR. WALLIS: Well, | have that problem
t 0o0.

CHAI RMAN KRESS: But |'malso going to
require, since | don't know how to assess this
frequency consequence very well because of the
uncertainties, I'mgoing to also have a set of
design basis accidents which are related to this in
a sense that I'mgoing to pick out every accident
type for this reactor design, and I'm going to say
that for each of these types |I'mgoing to pick out
t he sequence associated with that type for that
design that gives ne the highest dose or highest
nunmber of curies, and then we'll say that is a
desi gn basis accident and I'mgoing to limt it so
that it has some very stringent -- | would treat it

just like the curve design basis. It has stringent
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requirenments on it and it has to neet the acceptance
criteria. |It's pretty stringent.

Wth those two conbi nations you're
assured of a defense-in-depth and you're finally
assured of neeting QHOs or you got this curve from
the QHGs, actually.

DR WALLIS: Show ne. | don't
understand it. |If you take something |like the
failure in the reactor and try to apply this curve,
| don't know how you do it. You' ve got to evaluate
specific accidents and they nay be delta functions,
they may be a | ot of narrow spikes and | don't know
how you apply this to that. | don't know -- how you
make a deci si on.

CHAI RMAN KRESS: Each acci dent sequence,
and you bin these. Each accident sequence bin is a
poi nt on this curve.

MR. KING They could anal yze the design
and they could conme up with a curve for their design
and you see how it falls in relation --

DR. WALLIS: But they don't have a
curve. They just have -- lot of just discontinuous
bunps.

MR KING Gven all this discussion,

we' re proposing not to use such a curve.
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DR, WALLIS: kay. GCkay. That's good.

Thank you.

MR. KING But to lay out the concept at
a very high level of what we're trying to achieve,
we generated a curve and we left the door open if
sonmebody wanted to actually do a level 3 PRA and try
and use it, they can do that. But we're suggesting
let's take a step down and devel op some surrogates -
WALLI'S: Surrogates for this curve?

KING Surrogates for the QHGCs.

T 3 3

VWALLIS: Oh, for the QHGCs.

MR. KING And some design basis
accidents to keep it a risk-informed and also try to
i mpl enent the left hand part of this curve, in other
words we want to make sure that frequent accidents
don't lead to | arge rel eases.

DR WALLIS: How do you define these
DBAs? You have to anal yze all accidents and then you
find sone were in sone regions and therefore they
will be DBAs? You have to analyze themall before
you know which fall in which region.

MR KING \Wat we're proposing is, and
we'll get toit, is a set of criteria that

cat egori ze acci dent sequences by frequency. The
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nore frequently --

DR WALLIS: But you don't know how
frequent they are until you anal yze them

MR. KING Yes, you have to do the PRA

DR WALLIS: So you have to anal yze them
anyway ?

MR. KING Yes. | nmean, either way you
got to do the PRA. But instead of just
determ nistically saying, you know, these are design
basi s accidents, we're selecting themfromthe PRA
based upon their frequency. And in a given
frequency range you pick those ones that you have
t he hi ghest consequence, in other words rel ease the
nost material to the environnent or get closest to
core damage but it's likely a ot of these are not
going to actually go to core damage, certainly in
t he nore frequent range.

MR. ROSEN: Do you think that's clear in
your docunent that you do the PRA to pick the design
basis accidents? That's a key point and it's a good
way to do it.

CHAl RVAN KRESS: | woul d al so add
anot her --

MR KING If it's not clear, we need to

make it clear.
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CHAl RMAN KRESS: Yes. | woul d add

another criteria to that selection, that would be |
woul d have one of each accident type.

MR KING Type being LOCA versus | oss
of electric power versus sonething el se?

CHAl RVAN KRESS:. Yes. | nmean, |
woul dn't just pick the ones that were the high --

DR. WALLIS: The PRAis quite site

speci fic.

CHAl RVAN KRESS: It's because of the
uncertainties, | would have one of each type.

DR. WALLIS: But | don't know quite how
you do that.

MR. KING Each design woul d have a
di fferent set of design basis accidents based upon
its PRA and its design.

DR. WALLIS: | don't think any design
basis accidents at all. |If you' ve done the PRA and
you' ve anal yzed all the accidents, then you've done
the job. You don't need to now go back and cl assify
sonme of them as design basis.

MR. KING Yes, you do.

DR. WALLIS: Wiy? Wat's achi eved by
t hi s?

MR KING There's two reasons. One is
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to make sure that for the nore frequent events you
don't have large releases. And |like you say, there
are different shapes of this curve that you could
have the same area underneat h.

The second reason is you need to have
sonething that ties to Part 100, the siting
criteria. And you need to sel ect those accidents
that you' re going to analyze for siting purposes.

DR WALLIS: But you nust have already
anal yzed themif they're in the PRA

MR. KING So which ones are you going
to pick for siting?

DR. WALLIS: The whol e bl oody | ot.

MR. KING Design basis accidents --

DR WALLIS: They do characterize the
pl ant .

MR KING But you still need to pick
some that you're going to conpare to the Part 100
base criteria.

DR. WALLIS: Wiy -- they represent the
acci dent characteristics of the plant.

MR. ROSEN: If they all neet Part 100,
what difference does it nake?

MR KING Wll, if they don't neet Part

100 it doesn't make any difference. But chances are
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they're not all going to neet Part 100. You know,
10 to the minus 6 events probably aren't even going
to nmeet Part 100. Certainly not.

DR SHACK: That's one hell of a plant.

CHAl RMAN KRESS: Yes, one hell of a

pl ant .

MR. KING But those are the two reasons
we still wanted to stick with design basis
acci dents.

DR WALLIS: Wwell, | think you ought to
t hi nk seriously on whether you really need design
basi s acci dent concept at all.

CHAI RMAN KRESS: Well, ny take on that
was that design basis accidents are sort of defense-
in-depth. And if you had the perfect know edge that
Steve tal ks about, you could al nost do what you
said. But | just think we have to face up to the
fact for new reactor designs of unknown experience
with, we don't have a good idea what the frequencies
of certain kinds of accident. W don't even know if
we've identified all the accidents. That you're
going to be faced with an extrenely difficult tine
of assessing the uncertainties.

And | would neet the QHOs with sone

confi dence | evel, which neans you need sone

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

117

uncertainties there. But you're just never going to
be able to make that cal culation real definitive and
you need defense-in-depth.

Now, they've got several types of
def ense-in-depth here. One of themis they're
addressing different strategi es and naking sure that
the attention is given to them But | think design
basi s accidents is way to have a defense-in-depth.

MR KING That's right.

CHAI RMAN KRESS: And what you do there
is you pick accidents of every type you think this
t hi ng can have, so you pick the accident in that
type, the sequence in that type that your PRA tells
you have the greatest sequence, and you say that's
ny design basis accident and |I'm going to nake them
design the reactor that that neets sone stringent
acceptance criteria.

DR WALLIS: Mbdre stringent.

CHAl RVAN KRESS: That one. Yes. And here
| have a set of design basis accidents | can dea
with and | can treat themjust |ike design basis
accidents are now, and it's a way to deal with the
uncertainties and it's a defense-in-depth, and you
can do things with it that you normally do with

desi gn basis accident. It's a very useful concept.
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DR WALLIS: Design base accidents are

supposed to have no consequences, aren't they?

CHAl RVAN KRESS: That's right.

DR. WALLIS: What you do is you | ook at
t hese and you find that there's a consequence, which
is a dose of 20 remor sonething. That's the worst
|'ve got in that region. | call that design basis.
Now | have to go back and redesign the plant so that
it has no consequences?

MR. KING No, no. Design basis
acci dents have consequences.

DR WALLIS: | thought they were
supposed to have no consequences?

MR KING No.

MR BLEY: They just --

DR WALLIS: -- space, they have no
consequences - -

MR. KING No. They can go up to 25 rem
offsite.

MR. BLEY: No. | guess one of the things
certainly, we've tal ked about taking the ones with
t he hi ghest consequence. W've also said you need
to look and see if there's something that except for
maybe one nore failure, sonething that's close could

have rmuch hi gher consequence.
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CHAl RVAN KRESS: Wl |, that coul d be.

MR BLEY: And pick sonme of those. Now
one step away froma very bad accident.

CHAl RVAN KRESS: Yes, | hadn't thought
t hrough exactly what | would do with that, but I
think you're on the right track.

MR ROSEN: Well, it was nmy goal in
t hese structural things we're talking about is to
get to the point were we would not have DBAs. And
that was you're required to do that, it was perfect
know edge, no uncertainty. And because you al ways
i rreduci bly have nodel uncertainty, conpleteness
uncertainty it's a piece of nodel uncertainty --
because you irreduci bly have sonme conpl et eness
uncertainty and you don't know what you don't know,
you're forced back to DBAs in the end. And it seens
to ne that's the only irreducible hard rock in the
m ddl e of this thing. You cannot get around the fact
that you don't know what you don't know. You have
conpl et eness uncertainty. And that is the
fundanental reason for DBAs, having DBAs. And then
there are some other things that, yes, it turned out
it's nice to have DBAs for. But it's the
conpl et eness uncertainty that drives you

DR SHACK: But it isn't clear to ne
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that the process is going to be absolutely
convergent. That is, if I have nmy PRA, | have to
have designed the plant. | then cone up with this
DBA, and to address ny nodel uncertainty and al
ot her sorts of nodel uncertainty, | add additional
requi rements and conservatisns to this DBA. And
may well go back and then find ny plant does no
| onger neet the DBA, so | have to redesign ny plant.

DR WALLIS: Sonething el se which is
wrong. Right.

CHAl RVAN KRESS: Yes. It would have to
be a iterative process.

MR KING It's an iterative process.

DR SHACK: And then I do the PRA over
again and | go through this whol e process.

CHAl RVAN KRESS:  Yes.

DR. WALLIS: Then sonething el se becones
the DBA. You'll have disclosure that way.

M5. DROU N. Your DBAs will change over
time with this approach.

DR WALLIS: Wth this approach.

DR. SHACK: But all designs have spira
kinds of iterative process.

MR. BLEY: But it's very tractable.

DR. SHACK: Normally you're spiraling
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towards an objective that remains fixed. 1In this
case the objective is also a sort of a floating
target.

MR. BLEY: It could be, but | suspect --

DR SHACK: It nmay converge very
rapidly, yes.

MR. BLEY: Yes, and you'd start with
your guesses where they were, and you'd probably be
ri ght on nost of those.

MR. ROSEN: | think rather than thinking
of it as a problem | think of it as a strength of
the process is that one can use the PRA, nodern PRAs
and nodern machines to do the cal culations as an
iterative tool that gets you to that convergence.

To the point where you can add systens and see what
they do and they don't change anything, you know
that system doesn't help you. You don't need it.

MR BLEY: | suspect if it doesn't
converge, you've got sone real --

CHAI RVAN KRESS: Desi gn probl ens.

MR, BLEY: Yes. Nasty holes in your
know edge.

DR SHACK: But if 1've left sequences
out of ny PRA | don't see how ny design basis

covers ne.
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M5. DROUIN:  Your design basis will not

do that. That's why you have the protective
strategies. Because the protective strategies, the
four that we have, those are trying to capture your
conpl et eness i ssue of covering what you don't know.
Because you're absolutely right. | nmean if your PRA
doesn't cover something, to uncover it in the design
basi s accident ain't going to help you.

CHAI RMAN KRESS: Ain't going to help you

at all.

M5. DROUIN:. It isn't going to help
you.

DR WALLIS: You need sone
exenmplification here. | nean, | read this docunent,
| was very inpressed with it and all, and | said gee
Wiz, it looks -- 1 don't see howit is applied, how

it works. And then | can start thinking of things
that when | try to use this and | get into trouble.
And | guess this is one of your next steps is to
show with exemplification | ook at sone extrene cases
where the DBAs are all bunched up together or
sonmething to illustrate how you woul d use this.
Then | think I would be nuch nore convinced.

M5. DROUIN. | have the feeling we're

not going to nmake you happy today. And the reason
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DR VWALLIS: Well, I'"'mvery happy with
t he progress you've nade.

M5. DROUN. Okay. Well, I'Il take that
conplinment. But chapter 6 is going to be a critica
chapter in here because it does show in essence how
do you inplement this stuff, how are we taking these
concepts that we have explained in chapter 3,
chapter 4, chapter 5 that we haven't gotten to yet
and bring it all together and start witing
requirenents.

CHAl RMAN KRESS: Are you going to pick a
specific design to show how t hat woul d be
i mpl enent ed?

M5. DROUIN. No. These are technol ogy-
neutral .

MR. KING But if you |look at chapter 6,
one of the things, DOE' s very interested in this.
And one of the things they' ve commtted to do with
us is take their VTHR design they're thinking of for
| daho and test it against this.

CHAI RMAN KRESS: (Good i dea.

MR KING How does it work?

CHAI RVAN KRESS: You know what |'d do

al so --
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DR. WALLIS: And you're going to do the

Canadi an one, too.
CHAl RMAN KRESS: -- | would take a
current L\WR and test it al so.

MR. BLEY: Well, we thought about that,

t 00.

CHAI RMAN KRESS: See how t hat passes.

MR BLEY: W've got alot. It's a lot
of worKk.

M5. DROUIN. W were going to do that,
t 00.

But the only reason | was saying is that
we woul dn't make you happy is because chapter 6 is
not totally done. W're in the early stages of
chapter 6 still. So we still have a | ot nore
t hi nking. As you saw, you shoul d have seen a | ot of
holes in it.

DR, WALLIS: | knowthat -- is really
at stake here.

M5. DROUN. Absolutely it is.

MR LEHNER Yes. | want to make one
nore coment about design basis accident, if | may.

M5. DROU N Right.

MR. LEHNER. We're saying that they're

not just going to change during the design the
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pl ant, but they can actually change during the
operation of the plant.

M5. DROU N Right.

DR SHACK: Well, that | can understand.
That's certainly one way to di scover a new sequence.

MR LEHNER  Exactly. Yes.

DR SHACK: Alittle |ate, but --

DR. WALLIS: You know a design basis
acci dent when you had one.

M5. DROUIN: But | think that's a
strength on making this fluid. Because, you know,
as you learn and you design better and you operate
betters, well then you've gotten those and now
you' ve dealing with these new ones and you don't
have the -- | think our current structure nakes it
very difficult for us, you know, because we think we
knew everything and we're trying to set up a
structure that's flexible that recogni zes that we
don't know everything and we m ght conme up agai nst
new acci dents and new scenari os that you're going to
have to deal wth.

MR. ROSEN: It just shows we're
learning. That we finally got to the stage where
we're smart enough to acknow edge we don't know

everyt hi ng.
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M5. DROUIN: That's right.

CHAI RVAN KRESS: Even with LWRs you're
addi ng desi gn basis accidents --

MR ROSEN:. O course. ATLAS.

CHAI RVAN KRESS: So it's not
unpr ecedent ed.

MR KING W don't call them design
basi s acci dents, though.

MR. ROSEN: They woul d have been call ed
that if they had been identified in the front end.

DR. WALLIS: M. Chairman, can we go on
to a new subject --

M5. DROUIN: But it also inplies that
you go through and put in a new regulations. It's a
very long process but this, hopefully, wll
circunvent that.

DR WALLIS: Tom it seens to me we're
begi nning a new chapter. Can we take a break

CHAl RVAN KRESS: Yes, we're schedul ed
for a break here. This would be a good point.

| say let's have a 15 mnute break, so
cone back at 20 after 3:00.

(Whereupon, at 3:03 p.m a recess until
3:24 p.m)

MR KING Slide 24 is where we get into
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ri sk surrogates because we realized that doing a

| evel 3 PRA has a lot of conmplications and it's fair
to focus on design paraneters. So what we did was
come up with two surrogates; one for accident
prevention and on for accident mtigation.

Now, we al so took a | ook at can we claim
that these surrogates are good enough to say that
they also will protect the environment. Because we
don't have any separate goals on environnental
protection. So we took a |look at that fromthe
st andpoi nt of where do we have anything that talks
about the environnment in the regulations. And the
only place we could find was 10 CFR 140 definition
of an extraordi nary nucl ear occurrence, which has
several criteria in there that if exceeded, can
trigger people filing a claimunder Price-Anderson.

They have a criteria that deals with
| and contamination in ternms of actual curies per
square neter. They have one on cost of cleanup that
if you get enough contamination it costs nore than X
dollars to clean it up, then it's an extraordinary
nucl ear occurrence.

So we took a | ook at both of those from
the standpoint. And if we applied our surrogate

ri sk objectives, one for prevention and one for

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

128

mtigation, to those 10 CFR 140 criteria, would they
gi ve you essentially a equivalent |evel of
protection as we're giving in the public considering
the level of public protection as expressed by the
QHGCs, latent fatality and early fatality.

So the docunent | ooks at that two ways.
The |ikelihood of exceeding the contam nation |evels
or the -- which can be converted to dose and it
wor ks out that the dose nunbers would be about 20
rem per year for the level of contam nation if
sonmebody was standing for a year. And we | ooked at
appl ying the core damage frequency goal of 10 to the
mnus fifth, which we'll get to here in a mnute. If
you apply that to those dose |evels, then you woul d
neet the latent fatality and the early fatality QHO

W did the same thing | ooking at the
cost nunbers that are in 10 CFR 140. And conparing
themto the value of life that is used in regulatory
analysis if we took the cleanup costs that are in 10
CFR 140 and multiplied themtinmes the accident
prevention and accident mitigation goals that we're
proposi ng --

DR VWALLIS: Well, what is the
definition of core damage for sonething |like a

nmolten salt reactor?
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CHAI RMAN KRESS: They woul d have to

define -- certainly some sort of release factor.

DR. WALLIS: Yes, we'd go back to LERF
or sonething then.

CHAl RVAN KRESS: No, no.

MR. KING For core damage --

CHAl RVAN KRESS: You know, | was saying
ny strategies would be limt release fromfuel and
[imt exposure --

DR WALLIS: That's better then --

CHAl RVAN KRESS: And you're defining
core damage --

DR WALLIS: You wouldn't tal k about
damage t hen.

CHAl RVAN KRESS: -- of the limt on the
rel ease of fuel --

MR KING But we don't use the word
core damage. W use accident prevention recognizing
t hat --

DR. WALLIS: How big an accident?

MR. KING Well, recognizing that for
each of these different technol ogies the definition
of core damage is going to be different. And we
wer e thinking core damage, but core danage nay not

make rmuch sense for sonething |ike a nolten salt
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reactor. And clearly core damage for a gas reactor
woul d be different than a water reactor. So we just
used the generic term accident prevention and
realized that the definition of that is going to
have to be technol ogy-specific. And that's one of
the things we pick up in the earlier slide when Mary
tal ked about task 3 where we get into applying sone
of this on a technol ogy-specific basis, that would
be one of the things we'd have to | ook at.

Wel |, anyway, back to the protection of
the environment. In |ooking at how we woul d neet
the 10 CFR 140 nunbers consi dering our acci dent
prevention and mtigation goals, it worked out that
we could show pretty nmuch equivalent -- protection
of the public would be pretty nmuch equivalent to
protection of the environment considering dose bases
and a val ue or cost bases.

CHAI RVAN KRESS: | thought that was an
excel l ent anal yses. Really good. That was very
ni ce.

MR KING So the bottomline is we're
not proposing --

CHAI RVAN KRESS: And | also liked this
t hought of getting tine out of it, you know, getting

away fromlarge area rel ease because of this. Now
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you're just tal king about --

MR. KING Large rel ease.

CHAI RMAN KRESS: -- l|arge rel ease.

MR KING \ether it's early --

DR WALLIS: So this is nore rel ease,
just one, is that what you nean? What's the
di fference between this one and the next one? |If
you don't have a core damage definition, that this
is asmll release, is that what this his?

MR. KING Under accident prevention are
you tal ki ng now?

DR. WALLIS: Well, you ve got two
t hi ngs. You've got 25 and 25. You've got two
| evels. One 10 to the mnus 5, one 10 to the mnus
6. One related to latent fatality, one's early
fatality. And what's the difference in terns of
neasure of release or sonething? Howwll you
relate to the reactor and the event?

MR KING \What we're saying is the
acci dent prevention criteria serves as a surrogate
for the latent fatality QHOs --

DR. WALLIS: So you have to evaluate the
-- it's a surrogate for it?

MR KING It's a surrogate for it.

DR. WALLIS: Well then what's it neasure
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t hen?

MR. KING Wat the neasure is if you
prevent core damage, you're not going to have
basi cally any rel ease.

DR WALLIS: So it's a release which is
related to or a neasure of damage which is somehow
related to this QHO?

MR KING You start with the QHO

DR WALLIS: Al right.

MR, KING That's the value you're
trying to neet.

DR. WALLIS: Then you work back?

MR. KING And you work backwards. And
the assunption is that --

DR WALLIS: To a release? Then it's
like a small LERF? Snall?

MR KING Well, it's basically no
release. |If there's no core damage, we're making an
assunption there's no rel ease.

DR. WALLIS: Then there won't be any
|atent fatality then?

MR KING And there won't be any | atent
fatalities.

DR WALLIS: Then it's zero. | don't

qui t e under st and.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

133
DR SHACK: But by setting this core

damage frequency at 10 to the mnus 5, he assures
hi nsel f that he's got a nodest number of latent --
you know, the consistent nunber because he --

DR. WALLIS: That's what | thought he
meant. But he nust nmean there is a rel ease then

MR KING No. At 10 to the mnus 5 or
somet hi ng nore frequent, there's no rel ease.

DR WALLIS: But then you don't have any
latent fatality.

MR KING You think of it as a bound on

DR WALLIS: And you can't have one
wi thout the other. The (QHO says that there has been
a release. |If you get 10 to the mnus 6, you have
|atent fatality, there nust have been a rel ease.

DR. SHACK: That's right.

MR, MUBAYI: | think that the assunption

here is that it's analogous to sonmething like a gap

rel ease or, you know, what we call iodine spiking or
some -- it's some mnor release that will give you a
very mnor anmount of dose at the -- you know, beyond

the site boundary.
DR. VWALLIS: Well naybe you have to

defi ne what that rel ease is.
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MR MJBAYl: Yes. The problemis that

since we don't have an analog or a goal, | think
once we come to specific designs, we rmay have to
| ook at that.

DR WALLIS: You want to find out what
it is.

MR MJUBAYI: Yes.

DR WALLIS: And then you'll nake a
tenporary responder to whatever that is?

MR MJBAYl: Exactly. That's correct.

DR. WALLIS: So you have a much nore
preci se definition of what you nean by what we now
call CDF?

MR. KING Yes. Yes. That's going to be
t echnol ogy-specific. But the ideais if you keep
the release very small up to frequencies of 10 to
the minus fifth, you're pret