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DISCLAIMER

This is an unofficial transcript of a meeting aﬂ
the United States Nuclear Raogulatory Commission held on

May 5, 1989 in the Commission's office at One

White Flint® North, Rockville, Maryland. The meeting was
open to public attendance and observation. This t.anscript
has not been reviewed, corrected or edited, and it may

contain inaccuracies.

The t: - secript is intended sclely for general
informational purposes. As provided by 10 CFR 9.103, it is
not part of the formal or informal record of decision of
the matters discussed. Expressic - of opinion in this
transcript do not recessarily reflect final determination
or beliefs. No pleading or other paper may be filed with
the Commission in any proceeding ss the result of, or
addressed to, any statement or argument c<ontained herein,

except as the Commission mey authorize.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
OFFITE OF NUCLEAR REGULATORY RESEARCH
B TEFING ON STATUS OF SECOND DRAFT OF NUREG-1150

- o e -

Nuclea- Regulatory Commission
Jne White Flint Nouvth
Rockvilie, Maryland

Friday, May 5, 1989

- -~

"ormission met in open session, pursuant

notice, at 10100 #.m,. Lando W. Zsch, dJr.

COMNMISSIONERS PRESENT:

Lando W. Zech, Jr., Chairman of the Commission
Thomas M. Roberts, Commissioner
Fenneth €. Rogers, Commissioner
James r. Curtiss, Commissioner

—
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(10:00 a.m.)
AIRNARY ZECE: Good morning, ladies and

Comrissioner Carr will not be with us

his ie¢ an information briefing which the

provide the status of the second draft of

fevers Accident Risks, an assessment for
_ea&r power plants. NUREG 1150 was
a draft for comment in February 1987.
Liic comments were received. In addition,
iocument has been subjected to three
peer reviews. And the staff received
the international community. The staff
the process of improving the report, to
mments received.
Tecember 1988, the staff briefed the

options for further peer review of NUREG

timing of release of the report and the

by the staff.

Following this meeting the Commission

the staff to, first, form a new review

directe

committe u
an serond
revise by tl

inder the Federal Advisory Committee Act;

to issue NUREG 1150, subject to prior

he Commiseicn, as a second draft and NUREG
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as a reference in the interim: and

thye issue the final NUREG 1150 report after the
i . peer review comnittee's recommendations aie
¢ after a final review by the Commis-ion.
1989, the staff briefed the
¢ i¢sion on the improvements to NUREG 1150 and the
results pertaining to accident freguencies from
internal events,

Today's meeting will include discussion of

the improvements and results pertaining to the

rerainde »f NUREG 1150, as well as to the status of

In a briefing by the Advisory Committee on
Feactor Safeguards, on the 3rd of May 1989, the
Corriesion reguested the ACRS to address the proposed
intended uses <of NUREGC 1150, while the report is
undergoing peer review, I understand that the staff
briefed the Advisory Committee on Reactor Safeguards
yesterday on the status of the second draft of NUREG
1150 and the intended uses. And we expect to hear
from the ACRS on their views shortly.

When this peer review has bYeen completed and
NUREG 1150 is published as a final document, we expect

thet it will represent a major advance in the

methodology for examining the risks associated with
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speclifilc nuclear power plants, as well as the

inties associated with those risks.
Topies of the slides should be available at
enirance the meeting room.

I'o arny of ny fellow commissioners have any
comments before we begin?
(N> response)

CHAIRMAN ZECH: 1If not, Mr. Stello, you may

R . 89

£

LLO: f%:ank you, Mr. Chairman.

We are continuing to work in setting up the
fact cor-itiee., We have some further details that we
need to Jdeal with and are not prepared to tell the
Commiesion that is finalized today, but hopefully, in
the near future we will have that done. We are
working with the General Counsel's office and other

elerents of the federal govenment to make sure that we

ct

ake all the steps that are proper in setting up the

COMMISSIONER ROGERS: Does that involve any
changes in the composition today?

MR. STELLO: ¥o, sir: 0o, #ir, procsdurs,
process. We do hope that -- and have tentatively

estaklished, at least as a target, that the first

meeting in fact, can take place in July. We still
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and we are setting up -- it is

that we need to get through.
iicated in our last briefing, we
and tell the ACRS what it is that
interin uses. The ACRS committed to

Commission in time for it to have

have that advice before it finally
ought to come out on that issue. You
ons, of course, before you.
yesterday with the ACRS, and at least
they will, in fact, provide you
They are in session this weekend
letters. And I hope that we will see a
outlining their recommendations to you,
opefully, early next week.

T don't have a firm commitment that they

will do that, but at least we are under the impression

they are going to attempt to try to provide advice on

I think it is a very important subject,
tone of what it is you do with this vast

technical information that has been

developed now over these last 15 years. And I think
important that we all go forward

how we intend to proceed in the
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£ %yure, while the peer review is, in fact, going on.
2¢ we have indicated, our intent would be to
review finished, get the results of the
peer review and then propuse to the Commission a final
version that we would bring to the Commission and
uggest to the Commission that this is, in fact, now
the final package as it ought to go out. And that's

when the Cermission of ccurse would decide finally

CHATIRMAN ZECH: That's after this peer

ME STELLO: After the peer review, and
aft+r we got the results of the peer review and had an
rtunity, 1if we need to modify, or change the
documer* in any way, to make those changes and then
bring it kack to the Commisegion, after we have had a
chance to react and 4o whatever comes out of the peer
review that seems appropriate to do.
CHAIRMAN ZECH: Fine.
ik. STELLO: There is one issue that I did
mention at tae last neeting that, again, I think is
important. And you will be hearing more of it again

this morning, and that's in the area of the seismic

risks. We will be providing you with the core melt
frequencies, including internal events, seismic as
NEAL R. GROSS
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we.l as fires. The difficulty we have though is, as
sre asware, nuclear facilities are, in fact, very,

st they are designed to very, very high
idards, s¢ that when you get to the point
where a nuclear facility is postulated to fail, as a
ismic challenge, those particular

selsnic challenges are indeed very, very remote.

We are talking about events that are from a

. 1.22 g, in terms of the challenge to the
f 1ity whi¢h 48 up to 10 times the 4design
reguirements that we impose for earthquakes. 8o you
are wWay cut on the spectrum.

The question then becomes well, what really

neequences of such a severe earthquake? You
can't Jjust simply analyze it Dby looking at a
radiological consequence alone. You clearly have got
to ask the question for earthquakes even less severe
you have the potential for significant damage in the
vicinity. And hence, risk to the public that is going
to be there, even without a nuclear hazard present.

The studies that have been done do indicate
that the nuclear hazard is not significant and is not
contrelling for these very large earthquakes. But

there is a great deal of work that needs to be done in

thie arez. And we are searching for how to be able to
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of information. So we have done =a

S d il
Kinc

( . i} correct, thorough technical analysis and not tried to

in

a vagcuum,

need to do more work on that. That is

going to be done, prior to the peer review. That

ie going to be something off in the future. We are

really opening up a very, very difficult area, in
terms of dealing with extreme seismic hazards. We

nesd to do a lot more in that area. We will, but it

10 i ot going to be done before the peer review takes
i
- B §ii Y Ir ry Judgment, I just don't think there is a
( 123 With that introduction, let me turn to Eric,
14 whe has some comments.
15 CHAIRMAN ZECH: This is an earthqguake that

is well above and beyond what we consider the design

4 basis thquake?

18 ME. BTELLO: Yes. Briefly, our design
13 basis, or so-called SSE, safe shutdown earthquake, is,
20 in fact, a very remote earthquake to begin with. A
21 very unlikely event.

22 COMMISSIONER ROBERTS: I think we are

scmething that is --

ra
o
(nd
a
b2
s
b
4
0}
»
-
O
)
-

MR. BSTELLO: Five to 10 times more severe

L3
SN
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CHATIRMIY ZECH: But the plants are designed
avcornodate an earthquake that, as far as we know,

Y By ight be expected in the area?

MR. STELLO: Well beyond that,

CEATIRMAN ZECH: Yes, but at least beyond--
at least up to that. 2nd what you are talking about is
an earthquake that is way above that.

MR. STELLO: Much more severe -- that's
correct, much more severe. And the difficulty is --

COMMISSIONER ROBERTS: But much more

MF . STELLD: Remote.

COMMISSIONER ROBERTS: Yes, that needs to be

MR. STELLO: Yes, but the difficulty becomes

how do you calculate what the consequences of that
are. The reasoning is that you have a nuclear
fasility which is designed in a far more robust

fashion than anything else -- we have far more
stringent standards for design for nuclear facilities
than you have for any other buildings, or structures,
or facilitieg in the surrounding populations. Those
clearly are going to create a consequence for

carthguakes much less severe than the earthquake that

3

we already design for a nuclear plant.
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ng about earthquakes five to
1 of earthquake, which is
into an ares where there is very little
has been done to truly understand what those
You are going to have failures of

and buildings and pipelines, and chemical

processing =-- you name it, with earthquakes much less

than the kind that we are talking about. We
in that area.

ECH: All right, fine. Thank you.

COMMISSIONER ROGERS: I don't want to get

ething that will come later, but I 4id have a

on for the differences between the

and EPRI models of these kinds of events.

that be addressed? Will you say something

MR. STELLO: Yes, we will, but I am beyond

COMMISSIONER ROGERS: It's a different
but it is related to -~
MR. STELLO: Agreed.

COMMISSIONER ROGERS: But beyond even that,

vyou calculate what the real consequences of

earthqguakes are, with either model?

CHAIRMAY ZECH: Let's proceed.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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{r. Chairman, Commissioners-

CELIRMAI ZECH: Yes, please proceed.

ME, BECKJORD: =~ before you hear the report
inge of severe accident risks, I would like
word about the effort involved in the

the project and the people who have

has been a major research project and

laboratories: Sandia, Brookhaven, Idaho,

Battelle Memorial Institute, and a

iunker of contractors have applied their skills to
empleting the new draft. I would like to commend all
»f then, and mention especially the program managers
which was the principal contributor, for

their dedication to completing this work, that is Mr.
Elaine Burguron and Allen Capp. Dr. Burguron

and Dr. Capp are here with us today =--

CEAIRMAN ZECH: Would you stand up, please?

Thank you very much, we appreciate you being with us

today, too,
BECKJORD: And also Dr. Denning, Rich
Battelle, who has played a very major

cant role in this --

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 AHODE ISLAND AVENUE. N W
WASHINGTON, D C. 20006




+

yer
LN L3

and

entire

over

v 3 8 And I
23 gffoxt
23
’ ( o8 p:,ﬂ

scope. AN

rtainties

de

Cunninghar

CHAIFMAN ZECH: Thank you very much.

The report is of high

will stand well the test of

I note especially the expert
elicitation. This has been completely

ast two years, and it is vnprecedented

d T think 4t 49 & lsndmark

elicitation process and the

possible to respond to one of the
of the 1975 Rasmussen Repert, WASH

determination of the

hat a careful

and probabilistic risk assessment was

Finally, I would like to note thz efforts of

-~

Staff who have also worked with skill

Fesearch

gication on 1150, Dr. Ross has taken the

project, has exercised very careful oversight

the entire project. Mr. Murphy and Mr.

nave been the project manager/leaders here.

believe that all who have contributed to this
can be very proud of their accomplishment.

CHAIRMAN ZECH: Thank you very much.

RO88: Okay, let's have our first slide,

This is just a Table of Contents for
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1323 RHODE ISLAND AVENUE, N W
WASHINGTON, D C. 20006




D

[}
28 ]

18}
(N ]

Al veis
3
by
&8 2t or
L8t pax
the responsi
recent
alt 5o P he
reading, becan
£ essful suz
MR
DR
purpose, as ha
first bu
A

-

methods, perspectives and summary.

And I think the deputy division director of |

eye problems, will chip in with answers,

CHATRMAN ZECH: Well, we hope you had a very

llet -=- it is our intent to publish our report

We would like to describe this morxning a

1ittle bit of

we intend to use it, and for reference purpose on the

third builet,

-~

- har‘tﬁ

we discussed this with ACRS yvesterday, in particular,

(202) 234-4433

v

13 of

e¢d pages 13-1 and 13~2, which is the same uses

iillide. the Tirst part and then ny
ble division, Joe Murphy, who has had

ise of his eye surgery.

14

's purpose? present status, risk

the left, Mark Cunningham, will do the |

will have a little difficulty with

gery, Joe.
MURPHY: It was, it was.
ROES: Next slide, please. (Slide) The

s been said -- we've already covered the

the summary of our methods. Certainly,

when we talk about the use as indicated,

the report summarizes the uses. And when

been talking to you about for many

-
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Or the last bullet we want to inform you

#& wve ciscussed, following the peer review, we

"t ~~ what we said was prepare a final version.
ng of Time, that looks right nevw that it could

The exact peer review schedule is

tle indeterminate, but it could dDe on the

ity of, perhaps, nine months, or sc¢. And then it

time ¢ Ao what they said. So, that's just a

CEATRMAN ZECH: Mid- to late-19907?

1

1
b
L
mn
™m

Yes.
CHEAIRMAN ZECH: When the final report you
ectinc could be out?

DR. ROSS: Yes, that's correct.

CHAIRMAN ZECH: All right, thank you.
DF. ROSS: We go to the next slide, (slide),

rresent status. Of course you have the report.

repyort that we gave you was stamped '"pre-

decisional”. We have not released it to the general

public.

Next Monday and Tuesday we are having a
% review, looking for arithmetic mistakes and

Pas2d on that, we expect to send a report to

rinters in May and get a couple thousand copies

ind vy guess is it would be available for

NEAL R. GRQSS
COURT REPORTERS AND TRANSGRIBERS
1328 RHODE ISLAND AVENUE. N W

WASHINGTON [ C 20006 (202) 2326600
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| Zieryibution in warly June. It will be charscterized
l y | #=: =2 second draft for peer review. We will give it the
iietrikcution s in '87, and that was well

1

|

\

|

|

|
1500 copies worldwide.

$ Vic has already discussed the peer review
2 crganization. I would note that the ANS special

committee which gave us the report on the '87 draft,

£ is alive and well, and they also will review this '89
¢ ‘wrelon and 1lssue another report in some time element
|
i o | - . 4

ig net known to me now.

g | Ve are going to discuss some of the methods
I
il |
next week. They do not have the report of

( 13 course either. They will get it as soon as it is

18 avallable to the public.

15 Next slide, (slide). We have done, in the

16 | 'B? version, something we didn't do in the '87, the

17 external events. And we will discuss the results, in

18 terne of core damage frequency and risk, in a few

19 moments.

20 2 little more detail on the seismic

21 | analysi¢, especially in response to Commissioner

22 Rogers The main point of interest, I think, on the

23 seismic portion of external events has to do with the

s way ! in effect, shoc» the site. We have had a
‘r é5 research project, funded through Lawrence Livermore

NEAL R. GROSS
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for a nunhe:r of years that produces what we call
seigric hazard curve, Now, seismic hazard curve is
return interval, or probability per year that a

exitation is available at the plant. You can

For example, at the 1l-g level that Mr.
Stello wag talking about, we are looking at return

intervals of about a million years, or 10 to the minus

< % y

At about the same time, that is over the
~ast few years, the Electric Power Research Institute
hes R roduced hazard curves. And these are hazard

curves for about 70 sites, essentially everything east
he Rockie Mountains. And both projects, the EPRI
study and the NRC study, we made extensive use of the
sare type of expert opinion that we are going to talk
to you about this morning. And the main thing is
this is not an exact science, far from it.

The hazard curves that we developed and that

EFRT developed, at particularly high earthquake

levels, differ quite a bit. And in Appendix C-11 of
our report we illustrate graphically, and in some of

our slides this morning we will show you that you get

~ o~

factors of 20 difiference in core damage frequency.

L

This may not be a question of who is right
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COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, NW
(202) 204-4433 WASHINGTON, D.C 20005




-

)

A
s

ry r 38 ]
(9% ] > -2 -

(S

ry
>

18

,,
.
B

o
o
-

analyesis mechods tend to be
nably robust and in some case, the same people
both panels, both EPRI and Livermore. It well
e that these represent a range of plausible
cutcomes . It is something that merits a lot more
gtudy -= that's one of the problems.

Another problem has to do with I think what
goal philosophy, the quantitative

rlectives in the safety goal compare nuclear risk as

Lle srmall fraction of non-nuclear risk. b o

Ve 00k Ain tlre wvicinity of the site, we have the
i ] ¥y to caleculate off-site damages from a

nucles event
Ae Mr. Stello said, we don't have that

cupapility for non-nuclear events. There have been a
1ot of recent developments, including a very recent
pubtlication from the National Academy entitled

-

Estimating Losses from Future Earthquakes. We got
this report about four, or five days ago, it is that
recent,

2 quick glance at it looks like this. And
perhaps in consulting relationship with the Geological
Survey. we could probably do, or have the Survey do,

estinates around these two plants, Surry and Peach

Bott¢ fcr non-nuclear seismic earthquake losses.
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idea and maybe it isn't. This
is talking about, we've got to do a
But we do want to try to

of nuclear seismic risk in context

nen-nuclear. That's the thing tuat will take

COMMISSIONER ROGERS: Well, do you expect to

£ resclve the differences between the EPRI and Livermore
e nodels before the final report is published?
3L PF. ROES: Well, as I said, I don't know that
3y v 1 #ver resolve the difference in saying who is
l
12 | right eand whe 1is wrong. Since both calculations

] 3 ppear to be reasonably robust, they Jjust may

"
!
1)
.
»
¥

oy 4 represent a range of outcomes, and we will say
¢ ewhere in this range maybe the true response. And

1€ we mayY not try to do anything more than that. That

A
<3

may be the best we can push the science.

85

So, for that reason on the third bullet, we

[

19 terrinated the seismic response in 1150 to what some

20 pecple refer to as Level 2, which is you do the core

‘ 21 damages freqguency, the containment response, but you
22 don't do the off-site conseguences. 1

‘ 23 We hope -~ if you look at the last bullet--
L 24 we could include all of this in the final version.
‘r 25 That mazy be =-- it depends on how these developments 3
|
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al Survey and others.
Okay, the next slide, (slide), we talk a
about the methodology which has changed
rostly in response to the public comments we
he '87 wversion. So, 1 will talk about the
the data base, what we call, or what is

called Expert Elicitation and how we display

sulte, which is a major complaint we had from

rYurn

™

o~

for

raft and then a progrese report on the
documentation.
slide, please. f8lide) This next

flow chart, Starting at the top. Accident
we talked to you about that in March. Then
down ==~
CEAIRMAN ZECH: I can't see that slide very
¢ everybody have copies of the slides?

(No response)
CHAIRMAN ZECH: Could you have done any

the slide here? It looks to me like it is

kind of useless. As long as we've got copies

it 43 -all

a8
eQ

right .

DR. ROSS: We are zooming in on it, I see.
CHAIRMAN ZECH: That will help.

DR. ROSS: From top to bottom on this chart,

tccident Frequency, and then you take one

NEAL R. GROSS
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the accident progresses and

you produce accident loads on the containment and the
£% tura. response of the containment. That's called
an keccident FProgression Bimn.

you move one step down again, you get

e
+
s

teo the bin called Source Term Groups. And now we are
transporting radioactive material around the primary
syster and the containment. If you march one step--
by the way st this point, you could stop and say you

Level 2.  And if you move one step down again,

off-site conseguence and you worry about

£ we call Conseguence Measures, early
fatelitiesg, latent fatalities, property damage and so
The whole thing put together then is Risk
Integraticn. That's a very brief snapshot of our
methodolog

The next slide, please. (slide) At our
March biiefing we mentioned developments in
phenorenclogical data base and these eight bullets on
here are the same we talked to you about in March.
The irmportance I think, and this is something that 1I
think we are going to have to make clear to the peer

review comnittee, is that as of about Narch, or April

f Las VERY ‘88, we, in effect, had to turn the key
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viogicel improvements as it affected

repert anéd do some calculations.
g research development -- and certainly,

since we are spending a lot of money, I think wisely,
ot of data ~- are still coming in.
echnically, the report would be current as of the

spring of 'B8. And as you would expect in any large

3
.
<

1 have to do this. We will have to explain

he peer committee, make sure that they do

o

t I . don't intend to discuss this any
e we did cover it in March.
COMIMISSIONER ROGERS: Do you have any idea

sensitivity of the results of the report as it

m
)
r

now to sorme ot these new findings and data?
DR. ROSS: Well, noe. I think there are two-

- in fa~t, it may well be the last two bullets on this

-

page. 80, let me look at the last bullet, test on
Mark-1 melt spreading and shell failure. This is one
of the areas of highest uncertainty. We've learned
nothing since March '88 that would change our mind.
The core concrete tests done come along all
oo often. There are some residual qQuestions there
regarding, I think, the overall phenomenon such as

heat transfer to an overlying pool. And, again, I
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know of ary recent development that would change
S no, nothing has happened big to change
nind. £ lot of it is going back in ~-- feeding

back in to make the models predict better, but we
don't have any new plateau, no.

(§1ide) On the next page is a -- in fact, I

s

better look up and see -- this mev be another one

that may be & bit hard to read from the television

RAIRMAN ZECH: Yes, it is.

DR. ROSS: Okay, let's gzoom in on, roughly.
the top half of this slide. I would say the single
biggest criticisn in the '87 draft was in the analysis
- display of uncertainty. First, let me talk about

the analysie, the changes in the analysis.

We went to a relatively mature technique
ior of expert opinion. It has been done
widely in other topics. 1In fact, it was done in the
seismic hazard studies I previously mentioned. We had
some consultants and decision analysts that helped us
in this. 2And we went through a chain of things,
starting at the front with Selection of Experts. And
one of the criticisms that we had last time, that we

were to incestuous, if you will, too invelved, too
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icY FEC earnd laboratory pecople, and we needed to
=r.d our data base and get more experts, outside of
rlose¢d comnunity, which we 444, ineluding
eria and the regulated industry, includirg
Electyic Power FResearch Institute.
We had a broader selection of experts. And

as we follow the flow path, we selected issues which

the peanel of experts were free to reject, expand, or
modilfy as they sav fit. We had to train them in the

methode of elicitation, so they could convert what we
call theiyr substantive knowledge and things into
:, which means they could put a

probability distribution function on their knowledge,

™
-

present it in more or less standard ways.
We had processes where they would gather and

#xchange information, the technical evidence~--

i

further on to the right of this chart. From time to
time, the experts -- by the way, one of the members of
one of the panels is here at the table, Joe Murphy,
was on ons of the front end panels. They might decide
that they weren't expert on that issue and just reject
it and just say go find another panel that is an
expert . And this d4id happen at least once, in fact,
or; the panel that Jce was on.

Let's move down to the bottom half of this

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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COMMISSIONER ROGERS: It is very reassuring

nd that kind of courage to make that decision.

Tt is comforting to know that they were open enough to

DF. ROSS: This particular issue is reactor
coclant pump seals, and there is not maybe that many
people that feel expert about it.

Tre experts would prepare their analysis,
discuss them with each other. But when they
the block on the slide marked "Elicitation of

Experts«", and this is done privately. That is each

erpert with a decision analyst would give his own--

convert it into the ingredients needed for the
probability calculation. This private elicitation=--
¥ the way, which is documented. Many of these -- we

have 24~hours of videotape and the elicitations all on
an audio recording. This avoids mob, or group
psychology, where the strongest person can kind of
bully or dominate the rest.

And then when we went together -- no matter
how many experte we had, we treat each expert equally

and averaged them arithmetically, and produced an

aggregate expert opinion.
o, that's pretty much the process. It is
NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N W

(12) 2344433 WASHINGTON, D.C 20006 (202) 232-8600




o

>
(n

r2

26
tire~consunming, it took many months. And in

of »ney. it took a lot of money. 3 thiak it

COMMISSEIONER ROGERS: I understand that sonme

cthier uses of this technigque actually weight the

iperts, Judging each other, in terms of their
credibility. That is a weight for -~

PF. ROSE: Yes, that's correct. And there is

8 very subtle way to weight it. I have said we

arithmetically. You can also take the

" "

of their product, n" being however many
e¥] e, That's the so-called geometric mean, which

I think a poor use of the term. But what this does
i¢ 1f there are some zeros on some of the tails, one
end ©r the other, then that tends to sgueeze the
tailes in. And the person with extreme views is, in
effect, downgraded. But it is subtle.

Arnid, yes, there have been studies where
experts were weighted.

Now, our contractor, Los Alamos, represented
by two people who have been very useful to us, Mary
Meyer and Jane Booker, have essentially finished a
rather -- fairly thick book. And they are going to
publish this. They will put & Jot of == T think it

will be c¢f general use to the scientific community,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N W

(202) 2344433 WASHINGTON, D C. 20005 (202) 232-6600




™

»

=%

27

y iear . And they have sections on this

They €aiéd, by far, the least controversial is

in

wtic averaging, and that's what we did.

éiéd some sensitivity studies, but we
didn't use the

COMMISSIONER ROGERS: Thank you.

DR. ROSS: (S8lide) On the next page another
== mentioned the display of uncertainties was

iticized Decause we didn’'t show the true

tribution €0, we are going to show distributions
in Qifferernt ways in 1150, We will show the fifth and
8%k percentile ranges. We will show the mean, the
grithretic average and the median. And if you see the

1it*l& histogram we have here in the middle of the
chiart, the median with the lower case "m" is where
f the area is above and half the area is below.

And of course, if you show a histogram, then
autoratically the biggest one will be the mode. And if
it were half, it would be the symmetric distribution
shown on the right, then the mean, the median and the
rode would all be the same.

Unfortunately, this almost never was the
case, we had some bimodal distributions and most of
the dletributions were qQuite skewed. Nonetheless, we

think we are going to show the information and
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(8lide) On the next page we have a very

¢ nunber of backup reports. We can group these--
these r=ports, and there's about 20 of them

that will be published this fiscal year, in three
cries: accident frequency analysis, on the
left, seven volumes; accident progress and risk, in

~enter, again, seven volumes, and supporting

[

¢ frequency analysis and accident

progression, and risk analysis will also be labeled

"drefi”, for the same reason that the basic 1150
report is labeled "“draft™. Those will also De
availabl. roughly July, or September is the

publication date. Ard the peer panel will undoubtedly
be interested in these reports.

CHATRMAN ZECH: They will be available to
ther, you will have them for them?

DR. ROSS: Yes, that's right.

CEAIRMAN ZECH: Very good.

COMISSIONER ROGERS: They won't all be
ready by the time the panel starts it work though.

DR. ROSS: Not the first meeting, no.

COMMISSIONER ROGERS: Fairly soon?

CEAIRMAN ZECH: But they will be ready
NEAL R. GROSS
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- DR. ROSS: That's right.

T, as a guess, I suspect we will spend a lot

rst meeting in briefings, expanded
«fings like we are heving. But these reports are,

coiiectively, more than a meter thick. 8o, I don't

know anyone that will ever read them all.

£lide) On the next slide, Perspectives,

) Ccunninghar will start the presentation here.
CHAIEMAN ZECH: Thank you very much.
may proceed
MFE., CURNINGHAM: I am going to provide
perey~ctives in four areas this morning. PFirst, I am
going to sumnmarize the core damage frequency
‘.

matiorn fror internal evonts, which was provided
to you in the March briefing.

In addition, we will talk about, or I will
display the core damage freqguency from external
events, seisgmic and fire. We will then turn to
containment performance in severe accident conditions;
source terms and comparisons of our risk calculations
with the safety goals.

In the next slide, (slide) -- as I said,
thie information was provided to you in the March
briefing. It is estimates of the core damage

frequency for our five plants from internal events.
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2 WS sted in March, the two BWRs stvdied, Peach
L5 #v,] Grard Gulf, seem to have somewhat -- appear

lowey core danage fregqguencies. The Zion plant
= . here, has the relatively higher core damage
frequernicy

At Mr. Murphy said in the March briefing, we
have information from the Commonwealth Edison Company

the Z4ion plant, that they intend to make

u -4 ticne to thely design, such that their core
darege frequency would be reduced. Certain
cdependencies in the plant design would be eliminated.
Our rough estimate is that the core damage frequency

fror Zion would then come down by a factor of two to

e<% .  depending on how they specifically implement the
If T could have the next slide, please.

CEAIRMAN ZECH: Are there any other
modifications taking place on any of the otger plants,
in order to reduce core damage frequency, do you know?

MF. CUNNINGHAM: There were modifications
that have been made since the draft report in 1987.

For exanple, the Grand Gulf plant is, I believe, at

roughly a facter of four in core damage frequency
todsy, based on modifications made in 1988,
NEAL R. GROSS
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AIFVAN ZECH: How about the Sequoyah and

s vy plente, have they made any modifications?
MF CUNNINGHANM: I am not aware -~ we are
not aware of any modifications on those plants.

MF.. ETELLO: Didn't Sequoyah make a number
*hanges fr the E‘arly draft?

ME. CUNNINGEAM: Yes., that's right,

MF STELLO: Weren't thoy the plant that
probably mads the most changes in the shortest time?
o &, FToach Bottom has been making changes over a
long: pericd of time.

MR. CUNNINGHAM: Yes.

MR. STELLO: Bu* changes from the two

sfte, I would think Sequoyah would probably be -- 1
agrning for an opinion ~-- the one where probably the
most chinges were made?

MER. CUNNINGHEAM: Sequoyah and Grand Gulf
both made significant changes.

CHAIRMAN ZECH: Do these slides reflect the
latest clianges, or not?

MR, CUNNINGEAM: They do, except for the
Z2ion plant.

AAIRMAN ZECH: I see. All right, thank

you.
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1F CUNNINGHAM: If we could go then to

16 {81184 This slide shows the external

everts core danage frequencies, calculated for the

T2 plant. On the left is the internal events

estirnat for reference; in the middle are the two

cgigric core darage fregquency estimates using the

Liverrcre and the EPRI calculations on seismic hazard;

onn the razht 4is the calculation of core danmags
frequency resulting from fires in the plant.

was indicating, it should be shuwn that

danage frequency is somewhat lower than

*
-
"

L]

‘rom internal events. The seisnmic
aralyels 1f you consider median values as displayed,
lower contributions to the median core

danags frequency. The mean values tend to be somewhat

highe This is an artifact of the -- in the hazard
CUYVES the mean values tend to be =-- or the

probability distributions for the hazard curves are

very asyrnetrical, they are skewed towards the high

-

end, sc the mean tends to be higher in the curves.
This translates then into a higher mean core
darage freguency relative to the median.
The next slide provides the same information

for the Peach Bottom plant (slide). At first glance,

the fire core darage frequency would seem to be higher

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND A" ENUE. N W

(202) 2044430 WASHINGTON, D.C. 20006 (202) 2326600




0

»
2l

[

[
o

38 ]
L ]

LS ]

[

L3S ]
L%}

o
£

33

what /¢as seen for BSurry, or rela*ively more
inpeortant Cne thing you have to recognize in this
il 3% the internal events, core damage
frequs y for Peach Bottom, is relatively 1low,
relative t other PRA calculations for other plants,

and other BWE Mark I's
2gain, you also see the rather broad

distributions associated with seismic harzard. The
recdian values for the seismic core damage frequencies
ghly comparable to the internal events:; the
Pecause of the skewed distributions of the
‘¢, tend to be a good bit higher.
CHAIRMAN ZECH: In looking at those charts

for Sorry and Peach Bottom, it would appear that the

probability of core melt in those plants is greatest
y selsnm event

Do you intend to review and involve yourself
further actions to possibly make changes in the
seisnic design requirements?

DR. ROSS: Let me comment on that in two
ways: we have done a number of studies in the past
called the so-called A-45 Studies on decay heat
removal in seismic. And when we do those we point out
areas of wvulnerabilities and, in fact, estimate how

much good it would do if you fixed it.
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these two plants, Surry and Peach

ave done somewhat the same thing. We

racks for switch gear, if you tie thenm

down better, they wouldn i turn

ver and the seismic vulnerability would be less.
3 The policy though from the Commission is

wher we produce peer review, the individual plant

£ external events portion of IPE. And that is under i
¢ -opnent and it 4is probably near the end of the

10 Vil T think that's our current schedule. 3f that

4 5 goes through as planned, then each plant would do a

12 B SRR 1 et this and 4id8entify particuler

( 13 vulnerabilities, and if it meets the formula, fix it.

14 What we have done here is to 1list the

5 & LOSPey =

16 CEAIRMAN ZECH: So it will be examined as

part of the IPE program, is that what you are saying?

18 PR . ROBB: That"s egorrsct, ¥as., that'»

i1e correct.

20 CHAIRMAN ZECH: All right, fine. Thank you.

21 Let's proceed

| MR. CUNNINGHAM: Il we could turn now to

23 slide 18 (slide). This slide provides comparison of

24 the core damage frequency from internal events foyr
‘? 5 Surry and Peach Bottom in this version of 1150 versus
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in the last 15 years.

important

Study of 18785.

may be seen, the Surry core damage

e

ig sorewhat lower; the Peach Bottom
frequency is considerably lower than from

here are two reasons for this, one is

'es in the way in which we model plants in the

Perhaps more important though is

atione to the plants that have occurred in the

irry, for example, has made extensive

cross~-connect important piping

snd emergency core cooling systems between the

of the plants. So in some circumstances, if

ipment in one plant fails, they have the

to go to the other plant, the other unit and

ooling water, auxillary feedwater, what have
Peach Bottom also has had a lot of changes
Perhaps one of the most

is one of the dominant sequences in the

reactor safety study, it was a long-term loss of decay

heat remova.. That accident sequence has essentially

disappea

modifications to the plant since tr'un.

those mod

(202) 204-4433

red by our analysis today because of
Cne aspect of

ifications has been the ability to wvent the
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rent in this particular accident sequence that
conificant impact on the core damage frequency.
Tf I could move now to the next siide
s ale) This slide provides the frequency of early
containment failure for each of the five plants. This
is 2ne measure of containment performance, in general.

in severe accidents. What can be seen here is, for

14 the three PWRs seem to have a comparable

absclute frequency of early containment failure. The
t BUE cs¢er to be somewhat lower. This is
principally due to the fact that the core damage
salall v of the two BWRs is a good bit lower, as we
have ¢stimated them.

The next slide (slide) provides another

ire ¢f containment performance. This dis the

a
.

traditional probability of early containment failure,
in effect, given a core melt. So, if you were to have
a core melt in these plants, here is a measure of how
the containment will perform.

On the left is comparison of the reactor
safety study values for a particular accident, a
station blackout accident at Surry. In 1975 the
estirate was on the order of 80 percent of early
containnent failure with a station black.ut accident.

<
oday o e¢st

imates are significantly lower, the mean
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crder of a few percent, something like
quite a distinct difference from
two years ago, where we saw
containment performance was not as good as it
be today. There was one particular issue,
of direct containment heating, that we
understand better today, and believe that it is not as
gserious a threat to early containment failure as we
estirated two years ago.
the right-hand half of the slide is a
of the reactor safety study likelihood, or
«f early containment failure in an ATWS
the Peach Bottom plant, relative to today.
little difficult to see, but the Reactor
in effect, said that given an ATWS
essentially the containment would
fail with unity probability and ecrly.
Today we see a very bicad distribution of
that containment failure probability, stretching from
a few percernt to essentially 100 percent.

This was =-- the phenomena that lead to this

early containment failure are quite different today

relative to 1975. In the Reactor Safety Study their
te was that the dominant failure mode would be

over-pressurization of the containment from
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day we are seeing a combined effect of some
ovey=-pressurization failures, also, over~

vization from the failure of the drywell by

ontact with the molten core as it comes out of

the vessel. This is the so-calle? drywell shell

COMMISSIONER CURTISS: Is this difference

between '7% and today explained entirely because of

diffzrent view about the phenomenon, or is it

ttributeble in part, to the fixes that have been
acert«d since then?

MR. CUNNINGHAM: It is »a conmdination of

beth, I think. The way that we analyze an ATWS event

oday 3 different, such that we would not see the
extent of steam over-pressurization as we did in '75.
T i¢ an analysis difference.

I suppose, also, the second aspect is more a
different understanding of severe accident phenomena
Also, the drywell shell failure mechanism was
not identified in the Reactor Safety Study as a
threat. 8o I guess it is mostly our understanding of
severe accident phenomenology that has made the
change.

should note that the broad distribution

that we¢e see here for the Peach Bottom early

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE. N W

(202) 234-4433 WASHINGTON, D C. 20005 (202) 2326600




-

[

[ )

48 ]

ry
"

b1}

™m

o

0

s

39

-

& srobability is the result of a2 rathe:

'
’
n. |
2
Qs

igments in the technical community

potential for drywell shell failure by contact

lter raterial. There are experts that we used
vho believed that, in effect, it would never occur.
There are also an egual number of experts who believed

that essentially it would occur with unity

proabpability. Thus, you get a very, very broad
iistributics Thie is a case of a very bdimodal
fietributicrn that Dr. Ross alluded to a little while

™ next slide (slide) shows a measure of

the plart performance for the Surry plant in terms of
¢ potentizl for radicactive release fractions, the

~f radiocactive release that could occur in an

rly containment failure in the Surry plant. The
comparison ie made here with the Reactor Safety Study,

the triangles in the figure are the Reactor Safety
Study wvelues for a comparable type of accident. The
distributions then are shown in the way that we have
done it in other areas for the 1150 study.

In this particular circumstance, for the
early containment failure it appears that the values-

ur assessment today 1is that the source terms are

lower than what 1400 would have estimated. The mean
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&8s cur present distributions tend to be
gorewhat lowegr than the Reactor Safety Study values.

ediarn values are significantly lower than the
R tor Safety Study values.
In contrast to this display of radiocactive
releases for an early containment failure, the next
glide (slide) provides an estimate for 1late

containment failure. As can be seen here, the most

.
4

srparer thing is the late containment failure has a

raratically reduced potential for radiocactive release

relative to early release, orders of magnitude lcwer
potential release,

The comparison with the Reactor Safety Study

i¢ not so clear for this type of containment failure.

However, given that this type of release, or this type

of containment failure is relatively unimportant to

ive to the early ones, the differences don't

v

risk rela
seer to make much difference.

COMMISSIONER ROGERS: What was really the
reason for the big difference from the earlier study,
the Reactor Safety Study, which are the triangles?

MR. CUNNINGHAM: Yes.

COMMISSIONER ROGERS: All pushed up higher-

MR. CUNNINGHAM: It is probably mostly the
NEAL R. GROSS
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%t ¢f cur improvements in the understanding of
Sevele atcident phenomenology. We took credit, we now

. 3
hyveics mode

is for certain parts of the process

"~
i
{

hat we did not have in 1975. For example, retention
of radioactive material in the reactor coolant system
was not really coneidered in the Reactor Safety Study,

or it was conecidered, but it was basically said at the

tire *hat we did not have enough information to give
ar.ything, other than to say that everything that is
reliease” fror the core will be released out of the

‘e

lant system,

oday, we mode’l the physics and the

cheristry of those events that can have an effect on

these releases. I think, in addition, there is just a

general improvement in our understanding of
ntainment and containment source term analysis.

MR. STELLO: Commissioner Rogers, I would
just sirply say that the short answer is we have 15-
years of research that we have put into this area that
we are now using to provide that.

COMMISSIONER ROGERS: 1Is this one of the few
cases, or are there others where the later study
beging to show a2 little less favorable results than
the earliey study, in terms of release fractions?

MR. CUNNINGHMAM: I'm sorry, I didn't
NEAL R. GROSS
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COMMISSIONER ROGERS: Looking at Slide 22

ME, CUNNINGHAM: Things get worse for very
sN&LL Yeleases It could be that you are in a regime

€Ye, The release fractions are so small that this may

be, in effect, almost all noise. There is no -~
COMMISSIONER ROGERS: I see.
¥F . CUNNINGHAM: -~ discernible difference.
There ie 1 res. difference between the safety study

g#nd the present calculations at this level. These are

COMMISSIONER ROGERS: That's a helpful way
to put that in some perspective.

MF. CUNNINGHAM: Slide 23 provides a similar

tyyl of display of early containment failure in the
Peach Beotton plant. In this case there are two sets

of triangles indicating that our way of analyzing the
plant now is not directly correlatable to a specific
release category in WASH-1400, so we kind of display
two that appear to be the closest. This has more of
the characteristic of the slide for early containment

ilure for Surry, the triangles tend to be between

™m

nd the 95th percentile on our present

calculatinnag, The median values tend to be a ghod bit

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 HHODE ISLAND AVENUE. N W
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COINITSSIONER ROGERS: Do these later studies
direct containment heating?

VR, CUNNINGHAM: Yes, they do, yes.
uroing to Slide 24 (sliide), Biides 24
through 29 provide estimates of oversll risk of the

five plants relative to the safety goals and to a

proposed probability of large release.

Slide 24 vcomparegs =—-

MR. STELLO: Excuse me, let me -- T was
trying to f£ind a way to characterize -~ an easy way to
charscterize what this number means. And I think the

total of all accidents, the probability of someone in
Uriited States, 38 T recall, being & fatality is

about 1ike ovne chancve in 2,000. The average in the
United Statas for al accidents: automobiles,
earthquakes, lightning, whatever, per year.

fc you are loocking at where this r-iks in
terms of getting a fatality. The risk that we take
from all sources of all accidents -- I think, if my
memory serves me, is about one in 2,000, Bill?

DR. ROSS: Yes, 2,000 is right.

MR. STELLO: Okay.

MR. CUNNINGHAM: As can be seen from this

slide the first slide, Slide 24 iz & measure of the

NEAL R. GROSS
COURT SEPORTERS AND TRA*SCRIBERS
1323 AHODE ISLAND AVENUE, NW

(202) 234-4433 WASKINGTON, D.C 20006 (202) 2326800
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ividual early fatality risk for each of

compared with the safety goals, that
gezl. It can be seen the five plants

are well beneath the safety goals. The

to be signficantly lower than the three

combination of the lower core damage
the fact that these particular plants
have somewlat lower population distributions about
% i | g s ‘' . : " P
! 51ide 2% (slide) is a comparison with this
l
&3 |g sae safety goal for the two fire risk calculations
{
b g performed for the Surry and Peach Bottom
(. 13 piants. When we are ueging this sperific initiating
14 gevent , the risks are well below the safety goal.
1% €lide 26 (slide) compares the five plants
!
b W 0 e (T individual latent cancer fatality safety
|
|}
17 goal. These are well, well lower, much lower than the
¥ safcty gcals
19 Clide 27 (slide! is the same type of thing
20 for the fire external event, very low compared with
Y P
a1 the safety goals
{
22 814de 28 (slide) provides cemparison of the
23 five plart risks with one specific definition of a
4 probability of a large release. The release is, in
)
i ‘F 25 eff: the probability of having one, or more early
' NEAL R. GROSS
| COURT REFORTERS AND TRANSCRIBERS
| 1328 RHODE ISLAND AVENUE, NW
: (202) 224-4433 WASHINCTON, D.C 20006 (202) 202-6600
j

faal oLl d s i ALES VR ) S Ll g




A}

s
0

P
(@ ]

(8]

45

fetelitier 28 a result of accidents at the plant.

can be seen here is in the two BWRs,
od kit lower. I should also note that
lant would be expected to come down, because

of the modifications that they are making in the

COMMISSIONER ROGERS: On the other hand,

Suryy anéd Seguoyah are just added, or even a little
it ohigher Pprobabllity.
ME CUNNINGHAM: That's  eeoryastt. The

feguoyah plant =-- it tends to be somewhat higher
besaus, £ the combination of ~- Sequoyah is kind of
the moderate plant, if you will, it is a moderate
relative == among the five, it has a moderate c¢ore
damage frequency, not high, not low, moderate
cortainrment performance and moderate site, in terms of
populaticrn. The three of them together tends to keep
it somewhat higher than the others.

COMMISSIONER ROBERTS: How do you compare
Slide 24 and Slide 287 And doesn't Slide 28 give
credence to what the ACRS says that you use in a
definition of a large release that is a level 10 times
re conservative?

M= . CUNNINGHAM: That's exactly correct.

.

.

MR . 57

8]

O 3 They think we're too

NEAL R. GROSS
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rvative ir what you were using for a suggested
large release, and I think at the meeting

W ENG ) Commigsion they made point rather clear,

w

think we've gone too far.

COMMISSIONER ROBERTS: Well, do you agree

MR. STELLO: This is the subject of much
debate for many years. I would like to find a way to
te grips with this. I tend to want to be a

rore conservative, so I lean that way.

DR. ROSS: It is also true that their advice
and their hierarchy -- would a lower hierarchy, such
as the probability of a large release -- shouldn't
dorinate something like Slide 24. 6 T thisk it i»
the same point. But this is a measure that we used in

€7, and for consistency, I think it would be useful
to compare '87 versus '89, The distributions are
loweyr than they were in '87.
COMMISSIONER ROBERTS: Okay.
MR. CUNNINGHAM: The final slide (slide) -~

COMMISSIONER ROGERS: Just on that, because

thie ie an important point, this large release thing.

nave a standard set of meteorological and geological,

or geougraphic factors that are not plant-specific for

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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} that oy are they plant-specific in doing a large

( : « elease =~ in doing this calculation?
MF CUNNINGHAM: For the large release |

4 f calculation and all of our calculations we use plant-

™

COMMISSTIONER ROGERS: Entirely, including
the meteorology., local meteorology =--
£ | MFE. CUNNINGHAM: The geography, the

popuiation distributions were all plant-specific.

10 COMMISSIONER ROGERS: Everything is plant-

22 MRE. CUNNINGEAM: Everything is plant-

MR. SBTELLO: You really can't do the

s

15 calculation unless you are using plant-specific. In

17 MRE. CUNNINGHAM: The final slide of this

package, Slide 22 (slide), is simply a comparison of

o

(oY
(A8

| 19 the fire risk calculation compared with this same
20 probability of the large release definition.
21 If there are no other questions ~--
22 PR. ROBS: In summary, I think there are
23 four points, (slide). After our QA next week, we

(S8 ]
2N

expect to clean up the report and be ready to issue it

( a5 in early June. We hope the peer review can start in

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N W
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TBas }s T said, it could go onwards of a year.
thern sometine after that, to fix the report.

- .
mTL

And in the interim, we would expect to use

the report as per the guidance we got from the
Commission. And then eventually, we will, as the peer
revi is corplete, we will modify it and reissue it

That's our summary.
We are available for questions.

AIRMAN 2ECEH: All right. Thank you very

Questions, my fellow commissioners,

-

srmission Roberts?

COMMISSIONER ROBERTS: 1 have no questions.

1

his ie a tremendous project, I wish you success.
CHAIRMAN ZECH: Commissioner Rogers?
COMMISSIONER ROGERS: Well, I will just take
questions at the moment because I would like to
compliment you,too, I will do that separately.
The Reactor Safety Study was criticized for
the way it handled severe accidents source term

‘one, and not being able to follow those, that

O
»
[
)
+
»
+

the reader had a great deal of trouble replicating how

Now, do you see this report in its

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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Panal fo) including appendices, or whatever else,

L ntary documents, as really being able to

¥ vide @& transparency to exactly how all of the
W .ong were done?

! w e

Will it be possible to read this report with

lerstanding of the details of how the results came
about?

MF . MURPHY: Well, that's our goal at least.

¥ Dave & corplex problem, so it 4s @ifficult te

plsin 1t T think we will have a -- well, we will

have an appendix in the NUREG-1150 itself. So we will

try t¢ walk through one problem, so you can see how

The details in the contractor reports, I
think will be sufficient for somebody -- an expert in
the field, who wants to replicate the work. So you
have ensugh information to go forward.

COMMISSIONER ROGERS: I don't think it
should be a tutorial, but it should be possible for an
expert to do it,

MR. MURPHY: I think an expert will be able
2o Ae A%, Tt will be difficult for a man in the

street to get through all of the details.

MR. STELLO: I would answer Commissioner
Pogere what T have seen thus far, I don't believe at
NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, NW
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inadequate

there will

can say that

the complexity of the issue,

f are trying to calculate is going to make it
Y& -llenge to have that information displayed in

€ ¢ way where we are going to satisfy everyone.
I do hope -- we are trying very hard not to
have that kind of criticism. But it is going to be
ry very difficult because of the massive amount,
15~yvesars of very complex research that is, in fact,

—
T
n
»
n

through i
take the

the

evaluation

4T AL Sn'%

hand-off from one part

within this study.

COMMISSIONER ROGERS: ¥ell, T think 4t ia

not the man on the

important that

an expert,

arn expert, be able to go through it,

said, this tremendous amount of

Roes=

says that it is very daunting to someone to

through the whole thing.

that is

something one worries about,

possible for an individual to go

’-
- 4

who is willing to

you know, a hearty soul,

one worries that in

time and effort to do it,

to

of it to another,

tl.at somehow that total integrated

person,

and confidence that it all hangs together

got a guestion mark over it.

is important that at

Ehink that it

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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through the whole

'F STELLO: That was one of the early g
& il comments that we have worked very hard to fix up. I
.- I! ar confident that we have made a lot of progress. I
believe that we will succeed.
2 ME. BECKJORD: I can add a bit to that, |
¢ c sloner Rogers. I used, or attempted to use 140C
1 fficult. I really finally went to other sources. 1

have locke? through several cases here, and I think it

|
< to teach 2 graduate course in PRA and it was extremely
varer and will be much easier to trace.

‘1; B T don't kpnow that 4t will reach the
14 conceivable lirit, but I think for recognizing what it
18 ie doing, I think it has done a better job in that
16 respect, a much better job.
i by COMMISSIONER ROGERS: On this question of
18 using it, I don‘'t know if it is premature to ask the
19 question, but it seems to me that you should have in
‘ 20 mind how it could be used in connection with IPEs, and
21 what the relationship between this effort, which is a
| 22 research effort, should have, will have with NRR
|
1 23 activities. And it seems to me that we must make sure
; 24 that there is a good connect there, so that whatever
‘? 23 insightes and helpful results have come out of this
NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N W
(202) 234-4433 WASHINGTON, D C 20006 (202) 2326600
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fully available, transportable into the

2gency. And I think that is very

2

«ther it has gone as far as it should --
MR, ETELLO: The ACRS has clearly suggested
we cught to even go further than we have suggested
in that regard, I think. At least Hal Lewis
me with that dimpression in briefing the
he thinks =-- he may be right, but we are
bit cautious, and I think it might be

ted to have a little caution.

COMMISSIONER ROGERS: Well, as to just, you
the detailed way ir which it is applied. But it
to me the understanding of it should be
gorething =-- MR. STELLO: There is no doubt

gveryone that will read 1150 will, in fact, be

moved in a way that will -- it will provide those

k¥inde of views and insights, I am convinced. 1In that
context, yes.
COMMISSIONER ROGERS: Good, good.
Well, T would just like to add my praise to
those of Commissioner Roberts, also. This has been a
c«ffort., A great deal of courage to embark

the first place. I am sure that you've

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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[t ak Lot f criticism because something new does

(_ . :; properly becone criticized. But the perseverance

| tispiayed Ain pursuing this, and I arx sure it i»
thing that at time may not have looked like it was
ever going to come to a satisfactory closure, is
2 really more than commendable. And I would certainly

iike to say that it really is a great piece of work,

I| eve though it may not be perfect, because nothing
10 M ME. BECEKJORD: 7If I could add just one point
1 Y question about the insights. There has been
12 §C i that, a fair amount actually, there

‘1 33 ie more to come., And now that the work is done, I
14 think w can concentrate on it. We are giving a
15 presentation at the next Senior Management Meeting on

!

neighte of PRA from 1150, and that's coming up the

17 weer after next. And NRR is very interested in that.
18 COMMISSIONER ROGERS: I hope they have a
19 good turnout.

20 CHAIRMAN ZECH: Commissioner Curtiss?

21 COMMISSIONER CURTISS: I don't have any
22 guestions. Thank you.

23 CHAIRMAN ZECH: Well, I believe the staff
24 has accorplished a major milestone in improving NUREG-

1180 and addressing the comments that you have

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 AMODE ISLAND AVENUE. N W
(202) 2044430 WASHINGTON, D C. 20006 (202) 2326600
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! greivad. T conmrend the staff for this wffort.  §

thirk it is a very, very significant undertaking.
Ané as far as 'l know, we Ars the only

ntry in the world that has really taken the
initiative in this regard anyway. I know other
countries are very interested in what we do, but it is
an undertaking that, in my view, has a real

contribution to more s0lid understanding of severe

cidents an? making a contribution to the safety of

perations. There is Jjust no question about

§4 y ny wview. And T think 4t 48 & yvery., vary
commendable undertaking.

I, too, congratulate the staff and all of
thoss from Sandia and others who have contributed so
significantly to your efforts. I know it has been a
contribution of a lot of people. I commend all who
are involved in this very significant and very
important undertaking.

You've told us that you are in the process
of conducting a fimal quality assurance review of the
document, and you plan to issue the report as a second
draft for peer review in June. The Commission will be
requested to formally appoint the individuals that

make up the peer review group in the near future.

NEAL R. GROSS
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Ve recognize, Mr. Stello, that you are still
on this. You've indicated that you believe
review group will take approximately 12~

mayhbe a little less, but approximately 12~

or perhaps less. And unless you have major

ncies identified by the group, that the final

©f NUREG-1150 could be expected to be
soretime towards the end of 1990.
The second draft of NUREG-1150 represents a

effort and I believe the NRC's Dbest

eretanding to-date on severe accident progression.

re, T continue to believe that the staff should

be allowed to use the report while it is undergoing

document

comment

riew, and recognizing that the final version of

150 might require some modificationmns. 9

it would be useful to the industry to have the
and be able to use it for consideration and

while the peer review is ongoing. Those are

my personal views, however, this is a matter that we

have asked the ACRS staff to provide their views on.

So we will take into consideration whatever

inforration we receive from the ACRS. And, hopefully,

(202) 204-4433

NY .

Stello pointed out earlier, we will receive

nfornmation, perhaps as early as next week. And

act on it promptly to get back to the staff,
NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N W
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¢ that you can expect that we will, the Commission,
provide vou our views and our pesition on whether
proceed with interim use by the licensees and

when we receive the ACRS views.

L2

wm

yYou can expect to receive our final

2

posat . on on that then and I want the SRM to so note

that we I

)

ve nade that decision here at this meeting.

b8 4

wou.l

é¢ 3Just like to conclude by

-

0

nanking the staff, not only for an sxewlilient

a1

1o fime but a tremendous amoun* of work s=ince the

rLginal WASk-14 study and attempting to update that.

=Y
w

contribution, I think, to wnderstanding, as well as to

(= 3
-

afety of nuclear power operations. It certainly is

s
n

something that I am very proud to have been a small

of during my time here on the Commission. And I

P
(s}
(

ommend the staff for a very courageous and important

undertaking that I do believe can make a significant

!

contribution to future operations at nuclear reactors,

not only in our country, but around the world.

8]
-3

Are there any other commesnts from my

8 ]
(S ]

Lo
L%

(No response)
CHAIRMAN ZECH: Thank you very much for an

excellent briefing.
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L

L

(Whereupon, at 11:23 a.m., the meeting was
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