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DR. SIESS: The meeting will come to order.

This is a mecting of the Advisory Committee on
Reactor Safeguards, Subcommittee on Improved Safety Systems.

I am Chester Siess, the Subcommittee Chairman.

The other ACRS members present today, starting on my left:
David Ukrent, Stephen Lawroski, and Harocld Etherington.

The purpose of this meeting is to hold discussions
with the representatives from the Nuclear Regulatory
Commission and the Department of Energy on their program plans
for research to improve l.-ht-water reactcr safety systems,
and especially to look at expected chantes in these programs
developing from the accident at T''ree Mile Island Unit 2.

The information gathered in this meeting will be
used by the ACRS in its preparation of i.s report to
Congress on the NRC safety research program.

This meeting is being conducted in accordance
with the provisicns of the Federal

Adviscry Committee Act

2néd the Government in the Sunshine Act.

Mr. Richard Savio is the Designated Federal
Emplcyee for the meeting.

The rules for par<ticipation in today's meeting

have been announced as part of the notice of

previously published in the Federal Register on June ll,

of the meeting is being kept and will

448 005
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be made available as stated in the Federal Register notice.

It is requested that each speaker first identify himself
for the benefit of the recorder and speak with sufficient
larity and volume so that he can be readily heard. And

please use a microphone if you have one.

We have received a regquest from NucleDyne Engineer-
ing Corporation for time to give a brie.® presentation on
their Passive Containment System, and that has been so
scheduled on the agenda.

We have received no written comments from members
of the public.

I would like to suggest that the principal
participants for the NRC and DOE might find it convenient
to sit at the large table here. There's no objection. There
are microphones there, and I think it might make it a little
easier, since we don't have a large contingent here.

As I indicated in the opening statement the
principal purpcse of this meeting at tiis t! is to get
information for the preparaticn of our report to Congress
o1 the research program; and, more specifically, the
Commissioners have asked that we provide them with informa-

tion regarding the AChKS's recommendaticn on the FY 81

budget, and we will get them those recommendations about the

same time they get the FY 81 budget from the -- I guess ==

e

the Budget Review Group.

y48 006
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It is the intent of the ACRS to present, prepare
some sort of a report to the Commissioners at its July
meeting, which is, I believe, 10, 11, 12 -- 11, 12, 13 ==
July; and this will be our last chance to get that kind of
information for them.

The agenda invelves basically four separate
presentaticns, first, something from NRC's Office of Nuclear
Regulat>ry Research. Then we will hear from the Department
of Energy -- I'm sorry, let me back up a bit.

First a presentation by NRC Research, then some
ccmments on that program by Office of Nuclear Reactor
Regulation; and then a presentation by DOE.

Sandwiched in between at ten o'clock, we expect
to hear from a representative of the 0ffice of Management
and Budget, since that office has mace some changes in the
current budget with some directions toc NRC and DCE as to the
way in which work on improved safety systems should be
divided.

At our last meeting which was in March, I believe,
I think there was ~till some confusion as to just what
the objectives of OMB were, what work was to be divided
between the two agencies; so we asked somebody from OMB to
come in and give us some background on that.

And we will sandwich that in somewhere into
NRC's presentation when Mr. Kearney =-- shortly after he

448 007
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arrives at a convenient spot.

And the presentation by NUCLEDUME on the passive
containment system is scheduled to be the last item on the
agenda.

Are tlere any questions about the agenda from the
subcommittee?

(No response.)

Okay, we'll start with the presentation by
Office of Nuclear Regulatory Research; Ray DiSalve is going
to present that.

And I don't know how you plan to start, but if it
wouldn't be too inconvenient, I would appreciate it if you
would take just two cor three minutes to take us back
chronologically through the change in the law, the NUREG
presenting the program, and the budget history up through
FY 8l at least, just to get our perspectives straightened cut
as to what stage we are in tcday.

Then you can go on with stating the contract
werk and et cetera.

MR. DE SALVO: Thank you, Mr. Chairman.

I am Ray DiSalvo I anm the Technical Cocrdinator
for NRC's Research for Improved Reactor Safety.

Mr. Levine (phonetic) expressed his regrets that
he could not be here today. He's Vice Chairman of CSI

and is in Europe at this time. Dr. Budnitz (phonetic), the
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Deputy Directo® of the Offic currently involved with
the Budget Review Group, which is also examining the FY 81
budget. He also expresses his regrets, but he may be here
at some time later in the day.

With me is Tom Murley, the Director of Reactor
Safety Reszearch, and there are several other staff members
with me at this time who may be called upon at some pcint
during the day.

I had planned to go through a very brief
history, as you requested, Mr. Chairman, and I will do that
in the course of the presentation.

I have taken some liberties in organizing my own
presentation such that I'll give you some administrative
status and an . - rview of the program, and talk a little bit
abocut the NRC-DOE coordination between nocw and when Mr.
Kearney gets here, and then make time for Mr. Kearney; and
then after he's left we can talk in some detail about scome
of the technical arras. That seems the best way to break up
the presentaticn.

Okay, as I say, I'll spend some cime speaking
about the administrative status of the orogram, and I will
also cover the history you requested; and I will spend scme
time talking about NRC-DOE cocrdination as reguested by the

after Mr. Kearney's discussicn, I will

(¢%

Subcommittee. A2

talk in more detail about the technical status of the program/

448 009




jrb9

17
18
19
20
21

22

23

24

\oricx Repornng Company

25

in particular, the programs that we have in place right now,
the programs that we have pending, meaning those we expect
to start before the end of the fiscal year; and, finally,
the programs planned when we get intc our '80 and '8l planning.

And then I've allowed some room for special
topics on the agenda. You requested some time be spent
on the status of research on core catchers, and Mel
Silverberg from Division of Reactor Safety Research has a
presentation on that.

Now, historically the fiscal year 78 authorization
for the Nuclear Regulatory lommission requested that the
NRC prepare a long-term plan for research to improve the
safety of light-water reactors.

It was quite specific in stating that the purpcse
of such research was to improve the safety of the plants
and was not primarily for enhancing the economic attractive-
ness of nuclear power; there were also scme statements aillut
what was contained in the plan, that it was to contain some
proposals for research projects and schedules and costs.

Now, that plan was put together by convening a

group of consultants, eliciting suggestions from the Staff

’

from the ACRS, from the industry, from the public; and a

b
=

cllection of some 200 different suggestions was derived

2]

for improving safety.

These 200 suggestions were categcrized according

-
-

=
L
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to some chronology and lumped into 16 groups. I believe in
your handout you have a summary page that looks like this
(indicating), which indicates the 16 areas that seemed to
cover all of the suggestions.

And then the suggestions were ranked according to
four rather general criteria the criteria that were used
tc arrive at priorities were the strength of support or
breadth of support =-- basically how many pecple or how many
groups supported research in these areas; the second criteria
was risk reduction potention, which was rather judgmental
and was based on insights from WASH-1400.

The third was generic applicability: how many
different plants did we think the concepts might be applied,
and 2lso, could it be applied to new plants versus old
plants?

And, finally, the fourth criterion was the
estimated cost of implementation; and these were, again,
judged very roughly, low being, I believe, less than $10
millicn; medium in the range of $10 to $50 million; and high
meaning more than $50 million.

Based on our gualitative judgments, we arrived
at a research program which tock the top five highest
priority items, and those highest priority categories were
No. ’, alternate containment concepts; No. 6, alternate

decay heat remcval concepts; No. 5, alternate emergency core

S, N1
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cocling concepts; No. 3, improved in-plant accident response;
ard No. 12, advanced seismic design.

These turned out to have highest pricrity in
terms of ocur judgments, in terms cf the criteria we used.

The other areas were also judged to be important
but either had ongoiag research that was applicable, or was
judged to have relatively low risk reduction potential;
therefore, it was given a lower priority.

These other topics which did not make the "top-
five", so to speak, were to De studied a little further in a
general study, which was the scoping study of some other
concepts.

And then, finally, of course, in doing this
evaluation, we recognized that there was a need for better
ways to perform these kinds of evaluations, and alsc to give
us some sort of guidance on how we ﬁight want to implement
the results of this research in the future; so we had another
general study which was called "improved methodology”,
which would help us make some value~impact ass :ssments.

Now, that's how we arrived at the program that
we have.
to where we are today

I'l]l move into how we got

administratively == I'm talking about funding:

We sent this report to Congress in April 1978,
and we indicated in that report that to do all of the
AAR N7
40 Ui
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research that was described in there, would cost, I believe,
in the vicinity of $15 million over a three-+z-four year
period.

Since the budget for that year had already been
submitted by that time, we made some adjustments in the
fiscal year 80 budget; and we also requesced some reprogrammin
authority for 1979, so we could start the work in 1979.

Congress, in its 1979 authorization, authorized
$1-1/2 milli>n be spent to start this research. The
Appropriations Committee, in their '79 appropriations act,
provided no dollars essentially to start this work. So in
order to get the work started at all, we were forced to
do some reprogramming action.

And we were able to derive some funds from
reprogramming at the time.

As of today, we've been able to fund $40C,000
worth of work by reprogramming unocbligated carryover from
1378. That reprogramming package was sent to Congress I
believe in January of '75, and apprcval from all of the
five committees that had to approve the reprogramming package
was not received until the first week of April in 1979.

New, once that reprogramming action was approved,
we started our werk on vented containment; we alsc startad
some work on human error sensitivity studies; and we

started some work on shut-down heat removal with funds that

445 013
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were available in the confirmatoyy research program.

We felt we could do this because there had been
user-research requests pending for some time on shut-down
heat removal, and had the funds available in RSR. So we
started the work.

Now, that reprogramming package allowed us to
start work in these areas.

There was a second reprogramming package that
involved reprogramming in the '79 funds =-- and, remember,
this was reprogramming of uncbligated carryover for '78.

A separate action was necessary to program funds which had
already been authorized.

DR. SIESS: And i% was the '78 that you couldn't
get approval of until April?

MR. DI SALVO: The first week of April; it was
after TMI.

DR. SIESS: That was the '787

MR. DI SALVO: Yes.

Now, in the meantime a seccnd reprogramming package
to try to apply '79 funds to nuclear safety was mcving its
way through the Commission; $400,000 in a packige was
earmarked for improved safety.

That was approved by the Commission, and notifica-
tion was sent to Congress of intent to apply tha* money on

April 26, 1979.

-
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1 DR. LAWROSKI: Excuse me.
2i MR. DI SALVO: Yes, sir?
3: DR. LAWROSKI: Did you have money left over from
4; fiscal '78?
- MR. DI SALVO: Yes.
6‘ DR. LAWROSKI: =- that you could --
|
7. MR. DI SALVO: Yes.
8: MR. MURLEY: It was agency monies. They never
? came from Research; they came f-om other parts of NRC.
10 DR. LAWRCSKI: I see.
|
llé MR. DI SALVO: Okay.
‘zl The secoind reprogramming action was approved by
(ﬂ 131 the Commission and sent to Congress for approval on April
r
l4j 26, 1979. On May 24, '79, the House Appropriations Committee
155 advised the NRC of a decisicn not to approve the package
16; until the impact cf TMI was made clear.
,
]7i So in effect that reprogramming package has been
18 sent back to the Commission. I am nct totally knowledgeable
19! what the reasons it was sent back for, but I believe it had
2 | to do with delays in licensing plants while other, what were
21 perceived tc be lower priority activities were continuing.
22 Now that package is back in the Commission and has
23d to be resubmitted to Congress.
24 OR. LAWROSKI: Refresi my memory: how long
Acrucx Repormng .'.oﬂ“ww‘
25| &id it take Congress, those five Congressional Committees,
| 448 015




jrbl5s

19 |

20

21
!

22 |
23

24
Aorck Repornng Comoany |

25

{
]

i3

to approve the use of the reprogrammed 1978 funds?

MR. DI SALVO: I believe between 60 and 90 days.

DR. SIESS: Dc they have to approve, or just
Aisapprcve within a certain time?

MR. DI SALVO: I believe there's a time period in
which if they do not act, it's automatically approved; and I
am not sure what that time period is.

DR. LAWROSKI: But 60-to-90 -- it wasn't lcnger
than that?

MR. DI SALVO: Well, Congress was notified of
the first reprogramming actic.:. on January 23, 1979. We
received an approval from the House Appropriations Committee
on February 9th, '79, but there were four other subcommittees
that had to approve. And we did not receive approval from
them until the first week of April.

DR. LAWROSKI: I was under the impression that
vou had asked much eariier than the 23rd of Jarnuary; but I
must have been mistaken.

MR. DI SALVO: So that's the history, both the
history of the program plan, and the administrative-funding
history.

We have been able to get some work started, and
we do hope that we can get the second reprogramming approved
befcre the end 0f '79 == because '79 is already running out.

Okay’ e
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N l% DR. SIESS: Okay, so as of right now, all you've
2; got that can be obligated is $400,000?
x
3; MR. DI SALVO: 1It's already been obligated.
41 DR. SIESS: It's already been cbligated.
5! MR, DI SALVO: It's been in the field now for a
5: moenth and a half,
7‘ DR. OKRENT: I have one guestion.
ej MR. DI SALVO: Yes?
9E DR. JKRENT: You said there had been a user
101 request for shutdown heat removal?
11} MR. DI SALVO: Yes?
12! DR. OKRENT: So you were able to begin such work.
( 131 Suppose tiere were a user request for in-plant
14[ accident monitoring; could you get anywhere? Would it no
15{ longer be considered research to improve reactor safety?
16! MR. DI SALVO: No, it would not.
17; I think some of these regquests have been bumping
18' against what we now call improved reactor safety for some
19! time.
20} DR. OKRENT: Well, I still need clarificaticn?
21.T MR. DI SALVC: Well, scme of the reguests for
22‘ research under shutdown heat removal, some cf the tasks
23: that -- some of these early tasks that were conducted,
24K would have been the same whether vou called them ccnfirmatory
Aorck Reparnng ‘.'.anwv| . ,
25. research or whether you called them improved reactor safety.
| 44 017
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Fcr example, one of the early tasks -- and I ap

talking about this a little later -- is a survey of existing
designs to determine what's -ut in the field right now. Now,
that could be called "conf. -matory" or it could be called
first-step

DR. SIESS: 1Is that part of the task action plan
on shutdown safety systems only, or =--

MR. DI SALVO: I believe it's part of task action.
It was in response to a research regquest which wanted us
to assess the values and risk reduction potential of
bunkerec shutdown heat removal systems.

DR. OKRENT: Well, let's see, cut of Three Mile
Island there's an interest in certain improvements, let's
say, perhaps =-

DR. SIESS: Dave, I think you're getting a little
ahea2, we're in '79 now.

DR. ORRENT: I know, but I am trying to understand
the lcgic here, ¢of when scmething can be included in the
research program, and not called "research to improve
reactor safety,” and when it can't.

MR, DI SALVO: don't think there are any clear-

I think the term "improve reactor safety"” is
more administrative, because cf the origin of the program.

I think it would be incorrect to say that

448 |
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we haven't been working toward improvement in safety before
there ever was a program, an improved safety program. And
this is by virtue of the legislation that popped up, and
separate funding packages; this improvement program has
become known "reactor safety," but in reality, I think,
there have been moves in this direction for some time.

DR. SIESS: But you do include it as a decision
unit in your budget, right?

MR. DI SALVO: VYes.

MR. MURLEY: I think to answer Dr. Okrent's
gquestion correctly, if we wer: to receive a user request
probably from NRR on in-plant accident response, we would
then feel freer through our internal rules to start such
a research program out of the reactor safety research budget,
and not have to limit it to the "improved safety budget”,
even though it could still be directed by, say, Ray, or
some of the probabilistic pecple.

DR. OKRENT: Well, let's see, just a couple more
examples to help me understand -- would you put that wvugragh
back on?

MR. DI SALVO: Yes.

(Slide.)

DR, OKRENT: Now, it shows that wvalue-impact
methods pending, but I've recently seen a repcrt from Sandia

in which they did some work on value-impact methodclogy. It

e

.
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19
was done for the NRC, was it not? I assumed you had it.
It was a Sandia report in which they locked at various
possible programs and locked at which might more effective

to work on.
MR. DI SALVO: Confirmatory research program.
DR. OKRENT: 1Is it confirmatory?
MR. DI SALVO: Yes.
That work was started g i*e - while ago =-
DR. OKRENT: Like, they're doing value-impact
methodology == it's still value-impact methodology?

MR. DI SALVO: Yes, it is.

On that, -- well, they were charged with trying to
come up with some way toc evaluate the confirmatory research
program,

That was started before there was ever any
imprcved safety program.

DR. OKRENT: I am still curious why it's in this
program if it's in the other program.

And improved ECCS is in the program tc improve

reactor safety, but I think there have been experiments
scheduled in LOFT fcor sometime, I think there are statements
by the Commissicn, the Commission's ECCS hearings, that
work should be dcne to improve ECCS, and so forth.

I am trying to understand now who decides that

1Y

something falls in the program which is called research
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to improve reactor safety, and what cannot be done until we
have approval from the Congress for reprogramming or whatever
it is, who decides that we can do this work?

I am interested in the logic, because I think
almost anything on the list I could cite as having some
previous request as tohawving been identified -- I could go
back to the task force report which came out in early '68,
and it talked about vented containment. One could say this
was an identified suggestion in an initial AEC document,
let alone ten ACRS' letters.

MR. MURLEY: Let me take a cut at i%, and then
you can amplify:

We were under the impression, because Congress
passed a law that said what we should do to improve safety
research, that they were going to support us. And so we
put some programs in there that were respcnsive, as Ray said,
to what we thought the committee here and tne technical
community thought we should be doing.

Once we then put them in, we can't, of course,
double-account for them == or double~budget for them. I'll
give one specific example:

We had in mind doing some lower plenum injection
tests in semiscale, and so we put $2 million in the improved
reactor safety budget to cover part of the operating costs
of semiscale.

S r«.'“,i
540 w
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And there were a number of other items. And this
was in the fiscal 79 budget, last year.

And the Appropriations Committee cut the money.

So that leaves us, then, with a number of programs
that we said we were going to do theét are in the improved
safety budget that we suddenly have no money for them. And
we aren't budgeted for them anywhere else.

And I think that goes a long way towards explaining
the kind of situatic. we are in.

Now, if we have to fund some of these prograns
that ~we think are important, we have to take them out of
somewhere else; and there is, cf ccurse some flexibility in
my budget. And that is why I am able to accommodate things
like alternate decay heat removal, which is on.y $100,0.
$150,000.

CR. SIESS: It seems to me that Dave's guestion
goes back toc what we mean by "cenfirmatory research” and
"research tu improve safety”, which is still very fuzzy in
my mind.

From what you've said, it seems to me that
when Congress passed a law that said you should do werk on
improved safety systems, or systems to improve reactor safety,
that you could have said: we are already doing that, this --
lower plenum injection -- this -- this -- are already in

that category; which probably wouldn't have gotten ycu any

448 (022
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mcre money.

In addition, Congress said you should have a long-
ranje plan; and that's presumably what you did with the
NUREG 0438.

So, vou sort of took the attitude that Congress
thought this was something new, you would consider it some-
tling new; you would come up with a long=-range plan; and you
expected tc get more money for it?

MR. DI SALVC: Yes.

DR. SIESS: In effect, a strategy --

MR. DI SALVO: Yes.

DR. SIESS: And have you got a clear distinction
in mind between confirmatory assessmant research, or research
for confirmatory assessment, and research tc improve reattor
safety?

MR. DI SALVO: Well, I think in principle there's
a clear definition; when you get down to specific projects,
though, as Dr. Okrent pointed out, there's a lot of gray
area and overlap.

In general the research, the bulk of our research
that we're doing, is to confirm the adequacy of regulatory
positions and regulatory standards and guides, whatever the
agency uses as a basis for licensing plants today.

That is, in my own mind, fairly clear.

With regard to improved safety, it's working on

A 0 a7
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features that may not be in plants it now, but could very
well come do.n to us in the future.

DR. SIESS: Does "confirmatory" research mean
tc you at any time that you areconfirming the findings of
an applicant or a vendor which may relate to existing systems,
or may relate to new systems?

MR. DI SALVO: Yes.

DR. SIESS: 3But you make a distinction between
confirming the safety of existing designs or plants, versus
evaluating new things?

MR. DI SALVO: Yes.

DR. SIESS: But suppose somebody cane in with a
new idea, and you did research on that idea; is that
"confirmatory” or is that "research to improve safety”"?

MR. DI SALVC: We were told that confirmatory
-=- and a prime example is the uppr head injection concept
for Westingho. ;e plants -- we are doing some research on
that in semiscale =--

DR. SIESS: How much work was done on upper head
injection before it was actually put into a PSAR?

MR. DI SALVQO: Qh, none by us.

DR. SIESS: Well =--

MR, DT SALVO: None by us.

DR. SIESS: Again, therewas confirmatory research

by NRC until it was actually a designed system?
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MR. DI SALVO: That's right.
DR. SIESS: Not a proposed system?
MR. DI SALVO: Thet's right.
DR. OKRENT: One wants to be a little bit careful.
I am sure if one went back and looked at the NRC research

rogram one would f£ind things that are there that don't
represent something which confirms a regulatory position ¢
which is trying tc confirm the st2ted performance by
applicant, or so forth.

I don't think you'd have to look too long to
£find many examples.

MR. DI SALVO: Probably.

DR. SIESS: Well, now, the term "confirmai:ry
didn't really exist until the Reorganization Act?

MR, DI SALVO: That's right.
DR, SIESS: So it would be possible that anything
that has been started before that under the AEC wouid not
necessarily have been divided into confirmatory versus
improved safety; would it?

MR. DI SALVO: I think that's right, Mr,
Chairman.

DR. SIESS: But when Congress did prcrose the

0(,

“improved safety research" -- you didn't really try to go
back and look and see what research you were already deing

443 025
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You sort of accepted it as a new category, and
one that would be accompanied by new money?

MR. DI SALVO: Right Yes.

DR. SIESS: Now, with the NUREG 0438, do you
feel that you've defined "improved safety"” by the items
listec. in there, and things have tc fit that category; and
that that now constitutes your definitiorn?

MR. DI SALVO: I think the groundrules =--

DR. SIESS: It would have to come under that line
item in your budget? It can't be put inder some other

item?

MR. MUﬁiéY: Well, two guestions there.

I think, you know, that Sol and I presume Ray,
have gone back and looked at the work that was done under
their NUREG 0438 in light of Three Mile Island, and in light
of recurrent procedures that we work under.

And I think Sol has found that it is generally
still applicable; most ¢f the items that we rated as high
priority still have high priority. And that we should be
working con them.

I believe that if there continues to be

what I consider a =-- not a unanimity of support for improved

w

safety, primarily in the Congress, and in the Administration,

that we may see socme of this work in the budget under the

W, { ]
e B V&

regular research. R N9 4
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DR. SIESS: That's exactly what I was getting at.
And I guess we can get at it a little more directly when we
lock at the FY 80 supplement.

I won't speak for Dave; he's hear and he can speak
for himself --

(Laughter.)

-= byt I think the gquestion is not such much
what you are doing, because most of the areas tha have been
outlined and the ones yocu've started in on are the ones that
I think we think are important.

The question is, really: does it all have to be
done under this particular category where it seems to be hard
tc get money?

Or, ir the distinction so clear that if Congress
doesn't appropriate money specifically for improved safety
research or research for improved safety, it can't be done?

MR. DT SALVO: The answer is, it doesn't have to
be under this budget category.

And I think I explained that we thought it was
going tc get support when we put these items in a high
visibility, and at the request of the Commission. They
requested that we break out "improved safety" as a separate
functional line item.

We thcought it would get support in the funding.

Sc we may have tc wind up putting some of the work

-
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in cther budget categories.

DR. SIESS: Has it gotten wvhat you think is
adequate suppeort from the Commission? =-- the Commissioners?

MR. DI SALVO: Well, I think by and large, yes;
they highlighted i+ zz an important area. And they have in
turn requested *he funds for it.

DR. SIESS: Back in January when the reprogramming
of unobligated FY 78 funds was being considered, cne of the
Commissioners had scme reservations in the area of improved
reactor safety. Was that subsequently r=soclved?

MR. Dl SALVO: As far as I kncw it was.

DR. SIESS: What kind of reservations were they?

MR. DI SALVO: Well, I don't remember.

Do you?

“MR. MURLEY: Nec, I don't.

DR. OKRENT: Are you referring to Commissioner
Gilinsky?

DR. SIESS: Right.

MR, DI SALVO: He expressed -- h2 requested furthed
written justification from us. I believe at the time he
nenconcurred: and he requested some additicnal written
justification as to why we were reguesting this reprogramming
action.

And some written justification was provided; and I

haven't received any more feedback. But I know also the

443 028
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package was sent to Congress and approved.

But I was not present when he expressed this.

DR. OKRENT: Well, if I can offer a personal
opinion:

I haven't seen any sign of strong support, and
certainly not wild enthusiasm from the Commission.

What I was told is that they did not cornzur in
any reprogramming in FY 78, although it was proposed by
Researcnh. And I haven't seen any large amount of money
forced down Research's throat by the Commission, as it were,
in this area.

DR. SIESS: Dave,.you said they didn't concur
in the FY 78 carryover reallocation?

CR. OKRENT: No, what I am saying is: in FY 78
when this program plan was proposed to Congress, I was told
that Research proposed that some money might be made avail-
able in FY 78 tc begin planning the program and so forth;
and the Commission did not concur.

Sc I would say that was step-number-one of
non-enthusiasm, or nensupport, or something.

MR, DI SALVC: I will move on.

There was a guestion specifically tc be addressed
as to what effects TMI had on our pricrities?

And that's shown on the next wvugraph.

(Slide.)
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‘y You may want to spend some time on this, or we
B 2 may want to go back to it this morning several times.

3? What I've shown is the -- excuse me -- are the
4i five technical areas that we judged the highest priorities, and
5‘ a category for general studies and a category for the
6;| improved methodclogy.
7‘ When we last spcke to the Committee on March the
8 7th, '79, we showeC the breakdown as "three" for alternate
9 containment, "two" for shutdown heat removal, and "three"
10}  for value-impact.
1': As a result of opinions expressed at that meeting

12 and as a result of the Three Mile Island accident in the
interim, we have decided to change our priorities somewhat,
and with limited flexibility, of course, because we are working

15 with small total dollars.

16 But it was crystal-clear from Three Mile Island
17 that there are improvements that can be made in the area
‘3‘ of human interaction. We'll discuss this in a little more
19| Qdetail. Human interaction is a very brocad area, and it covers
20 many, many things.
21 In the original program this was identified
22} as in-plant accident response (indicating): but it's clear
23 that there are many other areas of human interaction that
24| shculd be ccvered here.

wormncx Reportng Company |
25 S¢ this is the way we intend to spend what money

|
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we hope to have available in '79. We've already committed
in alternate containment, and we've committed $100,000 of
this $300,000 here (indicating) for human interaction.

In fiscal year 80, we subn .ted a budget to OMB
in which we put in $4.3 or $4.4 million to implement the
research plan. This would have been the first budget yvear in
which we could really make our request of what we felt was
really enough to implement the program fully.

OMB responded by allowing us $1 million in budget,
and their rationale was explained in a letter from
McIntyre to Hendrie, and in another letter dated the same
day, from Cutler to Hendrie, explaining that they felt that
this amount was sufficient for NRC tc evaluate concepts
rather broadly and then provide guidance to DOE on how the
experiments should be run, giving them guidance as to detaileq
designs.

We did not not concur with that position, but,
nonetheless, it was submitted in the President's Budget for
1980.

And the way we broke that down is shown.

Now, as a result of Three Mile --

DR. 3IESS: Can you appeal OMB?

MR. DI SALVQ: We did appeal the CMB.

As a matter of fact, they cut sometihing out

or =-- well, I believe the first time it came back marked

—

£43 031
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zerc. And then on app.al they provided $1 million. I am
not certain about that. But this was the bottom line.

DR. SIESS: Again, I was a little interested in
the Commission's support for funds, as to whether the
Commission supported an appeal?

MR. DI SALVO: I believe they did. But we are
talking about areas that I am not thoroughly familiar with.

There was an appeal made.

DR. SIESS: Now, what did Congress do in the FY 80
program?

MR. DI SALVO: Fine. 1I'll discuss that with you.

The Senate authorization markup also apparently

-1t that S1 million was not a sufficient amount of dollars,
especially in light of Three Mile Island; and they authorized
as follows, or they proposed authorization as follows:

This bill designates $4,400,000 to continue the
program of research into improved safety systems for nuclear
power plants. This amount may nct be reduced through
reprogramming. The amount designated, $3.4 million above the
budget request -- as shown here =- to cover this program,
$3.4 million is to be reallocated within the research program.

A little further down =--

DR. SIESS: 8o your

it

otal research budget wasn't
changed, but they proposed that you reallocate into this

category?

o
o
-
=
o
no
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MR. DI SALVO: 1In the authorization, I don't
know; I'm not sure.

PR, SIESS: I thought that's what you just said?

MR. DI SALVO: Well, the authorization and the
appropriation don't always match up. I am not sure what
the authorization came ub with for a total research budget.

DR. SIESS: I thought you just said this was
a Senate authorization?

MR. DI SALVO: This is a Senate authorization
markup. It gaid that we should pull $4.4 million out of the
research budget.

But your question was, did it change the research
budget?

DR. SIESS: No, the answer is no; I know that.

MR. DI SALVO: A little further down in the
discussion it indicates that, "Events at Three Mile Island
have indicates areas where additional researclt is needed.
NRC is now in the _rocess cf reviewing its three-year plan
and reordering priorities within the five areas chosen.

NRC believes this can be done without disrupting the overall

plan, for example, improved in-plant accident respcnse

has been moved from fourth te second in pricrities and behind
alternate containment ccncepts.”
DR. STESS: S0 as of now the Senate authorization

markup puts you back wher2 you requested, $4.4 million?

448 033
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MR. DI SALVC: That's right.

DR. SIESS: The $4.4 million requested before
Three Mile Island?

MR. DI SALVO: Originally, ves.

DR. SIESS: And they gave it back to $3.4,
presumably partiy based on Three Mile?

MR. DI SALVO: Right.

DR. SIESS: Now, this figure doesn't show ydur“»
proposed FY supplemental? Right? Or is that what "requested"
means?

MR. DI SALVO: This includes the supplement~l =-

DR. SIE:S: That means that under your supplemental
you won't ask for any more from the Senate than you did
before =-- which was your original $4.4 million?

MR. DI SALVO: That's correct.

Now, the appropriations bill, as I recall, 4id not

rpropriate any additional money for salfety research; T
believe they left the number of $1 million; and alsc indicated
that some reprogramming action should take place.

MR, MURLEY: Yes. I'll have to clarify that.

They did not specifically speak to the improved
safety budget. They cut certain items and left others,
certain items, alone; but in general, they cut §$6.4 million
from the research budget, the House Appropriaticns Committee.

They also added that we shculd spend $3.7 million

343 034
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for advanced reactor safety research program, which will
have to come out of ocur budget somewhere.

The net effect is, aside from the gas program,
we'll have to take a cut of about $10 million.

They did not specifically reduce the improved
safety program. It's a matter cf our priorities within
research as to where we take a lot of these cuts.

DR. SIESS: Let's see, the authorizaticn bill
comes ocut of the Senate Committee?

MR. MURLEY: Well, the Fcuse and the Senate
Authorization Committee has altered different bills, so --
I don't think either one of them has passed the tormal
House -- Senate; but once they are passed, they'.. have to
go to conf:arence.

That should take place, I would guess, sometime
during July.

DR. STESS: There's already been a markup on
the appropriations bill, even though the authorization bill
hasn't been through conference?

MR, MURLEY: That's right.

Now, I must add, that the Commission has appealed
the cut to the Senate Appropriat.ons Committee. That was
signed out by the Chairman on tne l4th of June.

And we -- I guess I don't know what to expect from

that.
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Traditionally, though, we have had many cf the
cuts restored.

MR. DI SALVO: Specifically, the effect of the
Three Mile Island on the program shows a higher priority
as indicated for work on human errors; previously we had
shown quite a bit more funds, roughly the egquivalent funds
for human interaction work to be invested; and early in the
program on alternate ECCS.

And this (indicating) reflects the change in our
priorities.

It also asks for restoration of programs which
were not directly linked to Three Mile Island. One example
is the advanced seismic design work, which we think -- always
have though =-- was importart work. th I think the five-
plant shutdown emph2sized the need for that.

In fiscal year 8l -- excuse me?

DR. OKRENT: I really don't see a connecticon
between the five-plant shutdown and what I understand wculd
be done in advanced seismic design.

MR. DI SALVO: Well, the cor scticen I think is
just one of topics; in other words, it's an area that's
received a lot of interest lately. It's an area that we
already had indicated as cne of those high-risk areas.

CR. SIESS. 1 agree with Dave.

There's a connection between the five-plant shutdoﬁn

448 036
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and the seismic safety margins research program --

MR. DI SALVO: Yes.

DR. SIESS: =-=- but I don't see any connection
between that an isclation of =--

MR. DI SALVO: Well, I wouldn’'* even connect it

there.

DR. OKRENT: This relates‘to the degree to which
these aspects of reactor design have been given proper
guality assurance in the past, either by the vendcr or by
the NRC Staff; and I think one wants to be a little bit
careful about justifying one thing in terms of a seemingly
related subject.

DR. SIESS: I disagree with Dave.

And I do see a connection. Because I think if
we had an understanding of what the margins are and where
they come £from -- tha. we hope to get from the seismic
margins research precgram =-- a wiser decision could have been
made on the algabraic summation than in the absence o that
Xnowledge. So I think if we had that knowledge, we might
have done something different; I am not sure.

MR. DI SALVC: Let me discuss and try to clarify
for you, if I can 2x;.ain it properly, the two differen
The two columns represent two different figures,

depending on what happens in fiscal year 80. In other words,

03/
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this requested column, totalling 4.7 million is what we
are proposing to spend, assuming we get $1 million in fiscal
year 80.

And the amended column totals what we would request
should we get the augmented budget of $4.4 million.

The difference is primarily in maturity of the
program. Okay?

DR. OKRENT: We'll come back to this later?

Is that the idea?

MR. DI SALVO: Yes.

DR. SIESS: Before you take that off --

MR. DI SALVO: Yes?

DR. SIESS: These are listed as the effects of
T™I-2 on programming.

MR. DI SALVO: That may be a little too broad.

DR. STESS: It seems to me that the first four
items could be fitted in that category; I am not sure you. can
tie seismic design into TIMI-2 very easily.

MR, DI SALVO: Correct.

DR. SIESS: I believe three kinds of research
come out of TMI-2:

One is research tha+ might be needed tc help
a safe recovery from tiie accident,

Ancther would be research that might be needed to

improve our understanding of the things that went Bry ring

L}
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the accident.

And the third would be related to improved safety.
We can loock at the TMI-2 and say: this demonstrates that
reactors are not safe enough; therefore, we need to do researdgh
to improve safety. What can we learn from Three Mile Island
that can do that?

Right?

MR. DI SALVO: Well, most == ycu are right.

This is a broader title than really is warranted. But I
just wanted to show you pre-and-post deocllars.

You have in your handout some additional detail
in the area of human interaction. I don't know whether tc go
through that now or save that for later.

But I think that was a big budget item =--

DR. SIESS: Let's save the details for later.

MR. DI SALVO: Fine.

DR. OKRENT: t some point, and I don't particularly
know the right time, I would be interested in understanding
how the Division of Research decides that $6 million in FY 8l
or $4-1/2 million in 81 =-- whichever figure you wish ==
is, on a comparative basis, the right amount, when one consideprs
what research is asking in the area of structural engineering,
mechanical engineering, large LOCA's =-- you name it?

I would like %tc hear why Research thinks this is

the right amount for these topics.
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All other considerations aside =-- in other words,
don't tell me -- I don't know how much the Congress will give,
or what the Commissioners will give- how much do ycu think
you should spend here compared to these other areas? =-- if you
were given a free hand; and I assume you are, initially, to
propose, at least, to somebody?

MR. DI SALVO: Are you asking rhetorically?

DR. OKRENT: No, no.

This is a question whic sould like to have
seriously answered, because, in fact, it is a question that
the committee is s\ pposed to address at its July meeting.

And whenever is the right time =-- but sometime today I
would like to hear that.

MR. MURLEY: Well, why don't we do it now?

Ray, I would ask that you %ind of address how you
come up with the 4.7 and the 6.6, and get it jumbled in the
internal process, and then what we did about it, and how this
relates to the overall research budget.

MR. DI SALVO: The numbers in the wicinity of
"four" were arrived at in the course cf melding the criginal
research plans. And there were guite large £fluctuations,
on the crder of two or three times of what we felt the numbers
should be.

I believe originally, the original Staff

estimate, for the money that would be reguested in this
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budget category was quite a bit lower than is shown. And
then we priced the research that we thought was going to be
done with the industry pecple, and they said, the*'s not
nearly enough; and it went way up; and then it came back down
again. It fluctuated gquite a bit until there was some
collegial opinion on what we thought a reascnable cost estimaye
was.

DR. SIESS: Well, why isn't it ten percent of the
total budget? =- $15, §16, $17 million?

MR, DI SAL70: Why .s it not? I don't know. I
don't have a good answer for why it's not.

DR, SIESS: How did you decide it should be in the
neighborhood of "five cor six"?

On the basis of need? On the basis of what you
could accomplish?

MR. DI SALVO: I think originally it was decided
on beth bases.

We loocked at what research was underway already,
we identified where the results cf that research went, where
we could build on what we already had available; and then
identified some areas where th .t could be augmented to cover
the improved safety area.

And that was the number tha. we arrived at.

I don't know if there was ever any consideration
that said, this work should be a certain percentage of l

5 (4]
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- 5 the existing work.
7% DR. SIESS: Well, what you said seems to say
3{ everything is building on the past, and there's no new
f
‘: initiatives.
52 But the improved safety research was intended to
’ 6f be a new initiative. At least that's what the Congress'
7: intent was when they spelled it out. And you certainly
8 attacked it as a new initiative when you made your original
91 budget request you explcered a few minutes ago.
10 Does Research at any time sit down and -- at high
]]; levels =-- and just say, we've got so much money, we really
‘2% cught to allocate so much to improved safety, and then go
(— '32 on?
u
"; You got a laundry list. Obvicusly your original
151 ideas from the long-range program was a lot higher =-- you are
16? not even approaching that level of $13-to-$14 million over
17| three or fcur yvears, which is S4=-cr-$5-million a year.
’3} MR. MURLEY: Yuh.
19§ OCkay, I think we have to be careful in comparing
20} dollars.
21 It is not correct to assume that dollars reflect
22] importance necessarily in the budget. We have =-- I sat down
23J with Sol and Frank Armstrong anéd we've 4one over the budget
wmuﬂunvaaw::? and the improved safety budget has ranked number-one in
2 Research.
| 448 042
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Our fiscal 81 supplemental, that is at the top of
the list. I don't believe these numbers have ever been
reduced by anyone.

I think they've been added to, as a matter of
fact. Some cf my staff come up with ideas, for example,
in the operational® safety area; and it touches on improved
safety; and frequently we will decide that that ought to go
into the improved safety budget.

All this is by way of saying that in the Office
of Research, imprcved safety has extremely high -- the highesj
priority.

Now, we are under somewhat of a limitation in the
amocunt of money we can spend, because we are not allowed to
spend it on hardware. That was an explicit -=- rovered
explicitly in OMB's letter to the Chairman.

That's why my budget in safety research is so largeg
is because we are spending an awful lot of hardware,
cpera%ing crews, computers,; time, that kind of thing. Ray's
program is primarily studies; and sco, $6,-$7 million can
pay for an awful lot of manpower. That's probably 100
professionals, full-time.

I think in a nutshell, that is the answer: that

it is high priority; but you can't compare it with the hardwar

DR. OKRENT: Well, I would like to disagree with

',,\ -
463 (043
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you a little bit.

I in the last day or so have been looking at
what's being proposed in =-- in what I think's called
general engineering, seismic, structural and mechanical,
engineering salfety questions -- it's proposed in what I've
read, if I take the level~-4,” and just go from about $12
million == either §l0-or-$l2-million in FY 80 to $l8-to-$20-

million in FY 8l; and that in general is 0t eguipment=-

related --

MR. OI SALVO: It is.

That envisions, Dr. Okrent, a ba=m amount of

equipment.

DR. OKRENT: Not very much from what I read.

MR. DI SALV.): Well, that may be true in the

narratives, but a large pzyrt of that increase is in fact
testing of structures and components.
DR.

OKRENT: Let me agree *hat a few million may

be for experiments. Suppose that's the case, if you told
me that improved safety is number one, and vet this is
one of several, I think,

that I could lock at where :in

there are sizeakle increases -- in fact, in this case,

increase is substantially larger than whatwu proposed
g b, pror

safetv.

-

reactor
I repeat: I think the dollars going into studies

-=- there's a lot of studies talked about, many,

,'l'_‘ —pl
T4 U h‘14

many
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different studies that are either only analytical or
analytical and experimental.

If I look elsewhere in your budget, going from
for example, code development in FY 79, 9.4; in FY 80, 9 or
12 depending on what you get is going to be there. Now, that'
not hardware, I assume.. .

MR. DI SALVO: Computer time.

DR. OKRENT: 1It's money.

So when you tell me that improved reactor safety
is being given priority, I have to be skeptical; and when I
look at what you propose to do cover the vears, you are going
to make a beginning in some areas; other things on the list
you'll do maybe a little more on them.

I think the actions don't match the words.

MR. MURLEY: I think I'm going to have to put you
on the spot.

I said I think it's high priority. I believe it
is.

The committee, at least some of the members,
are suggesting that we're being a little timid, and why didn'y
we ask for $10-or=-$12-or-$15 million?

I guess I'll have to let you tackle that.

MR, DI SALVO: Well, I think this was our best

f
(9]
o 3
o
"
t
M
H

estimate c¢f what we could do in o

Now, we will be hearing from DCE this afterncon.
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And they alsoc have a charter towards improving safety. And
I think some of their plans are gquite a bit more ambitious,
at least in terms of dollars spei.t.

OMB reguested us to look atl ghis area as a total,
and not necessarily do it as one part of the NRC budget.

And it may very well be that we should sit back and reask
this question after we've had an oppcrtunity to hear what
DOE says.

DR. SIESS: When you requested $4.4 million for
FY 80, that was before OMB had said, den't spend it on
hardware. Did that envisage any money on tests or hardware?

MR. DI SALVO: Yes, it did.

Well, it envisioned money to be spent on
experiments. And let me exprlain what I mean by "hardware".

We knew we were not going to be developing new
systems.

DR. SIESS: How about experiments?

MR. DI SALVO: We did envision experimental werk
in the areas that I think we felt were most in need of
experimental work.

One was the alternate ECCS t:sting whers we had
the facility already available, and therefore we could do our
experimental jobs fairly early.

Ancther was in the seismic design area where

we might want tc do some shaker-table tests.
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1’ There was potential for experimentation on
2% vented containment such as examining the efficiencies of
3: various filter materials.
4? I am sure that we could find many areas where big
5: dolf;rs could be spent on experiments. Now, how well-spent
6i that money would be, still has to be decided. ’
7? DR. SIESS: Put that last slide back on?
31. MR. DI SALVO: Sure.
91 (Slide.)
10! DR. SIESS: Do you recall how you had your original
11| $4.4 million allocated among those items?
125 MR. DI SALVO: It was basically the same =-- this

L._ 13% area (indicating) was -- the way we originally proposed it
145 in the fiscal year 80 budget -- if you want to pencil these
15? in, I'll just run down the list:

.
16 | It was 0.4, alternate containment; 0.3 for
|

17| decay heat removal; 2.5 for ECCS; 0.3 for human interaction;
18‘ zerc for seismic design; 0.3 for scoping studies; and 0.5
19! for improved methedology.
201 New, the reason that the ECCS number was so high
21 was we thought we could do experiments rather quickly in

22| semiscale.

inal packagsz, it

e

23 | In the out-years in that ori

24| indicated experimental work in seismic design, and
Aoricx Reporang Somoeny |

25| == I'd have to go back and check =-- possibly alternate
{

: . .
| 148 047
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containment.

But there were experiments proposed, and this
was one of the things that OMB toock issue with.

This was to be in the realm of the DOE program
that -- DOE, the money would stay with DOE, and we would
guide their program. .

DR. SIESS: What do you propose next?

MR. DI SALVO: For the agenda?

DR. SIESS: Getting into details of the oblicated

funds?

MR. DI SALVO: Well, I wanted to answer a couple of

specific questions that were raised, and then I think it
would be a go>d point tc break for Mr. Kearney.

DR. SIESS: Go ahead.

MR. DI SALVO: Okay.

In your handout you have a page and 2 half of
this format (indicating), you requested informaticn on the
status of the wecrk scopes.

The format is broken down into the several
topical areas, where we have work scopes £inished, they've
either been forwarded to you, or I have a packet of additional
draft that you may want to review.

If you have any comments on these, they would be
most appreciated. But I won't go into detail:; the information

is all there for you.

!
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.DR. OKRENT: By the way, I haven't seen those.
If you have a copy of the work scopes -- did you say?

MR. DI SALVO: Yes.

They were forwarded to the staff. They were
forwarded quite a while ago. We have an additional one that
I have today for you.

DR. SIESS: That was handed out at the March 9
meeting.

MR. DI SALVO: There have been new cnes since

DR. OKRENT: I should amend my statment: they
may be sitting on the floc: of my office in an unopened
box.

(Laughter.)

MR, DI SALVO: I think it's important to point out
that not all the dust has settled as a result of Three Mile
Island. And I think we are still going to possibly revise
our plans in future in this area.

There may be additional recommendations, we've
got the Lessons Learned Task Force; cne of their jobs is to
come up with scme longer-term recommendations. nd these
various other groups (indicating) are, I believe, going to
affect what we do. Andé they've just confirmed that what we

decided to do was correct.

n

8ut I think there are a lot of cfficial studies
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|

1! yet to bDe heard from. And we are going to have to accommodatie
{

2; these in our reorganization of what funds we have available,

31 or make additional requests == or, I doubt if they would cut

43 back.

5; Now, just to summarize on the administrative

61 status, we've committed $400,000 in '79, and we have $5400,000

7} pending, which we'd like to spend as soon as we get it.

Bu And in fiscal 80 we've budgeted $1 million, a

<?:i 4.4 floor in the proposed authorization, $1 million in the

10; proposed appropriation, but there's provisions for reprogramming

11; and work scopes are in various stages as we've indicated

12% earlier.

(— l3i In 8l we've made a regquest for $4.7 million,

14! the floor is $6.6 million, depending cn what happans in

155 fiscal vear 80.

16 DR. SIESS: Now, in 81, the $4.7 million assumes

17 that you get only $1 million appropriated, even though

18 | Congress says, spend $4.4 by reallocaticn?

191 MR. DI SALVO: Correct.

20 | DR. SIESS: You would spend 4.4 in FY 80, and

21’ 4.7 in FY 81.

22 MR. DI SALVO: No.

23} DR. SIESS: Well, right now you've been tcld in

24! FY 80 to spend $4.4 million on improved safety, although they

e I |

251 didn't give it all to you. They said reallocate.

.

T 448 059
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MR. DI SALVO: It turns out the apprcpriations
bill supersedes the authorization bill, so that ewven though
the authorizaticn bill may set a floor of $4.4 million, if
the appropriations bill does not appropriate the money,
then it's only going to be $1 milli-n.

DR. SIESS: They don't appropriate down this far,
do they?

MR. DI SALVO: Yes, they do.

DR. SIESS: Their line items go down this far>

MR. DI SALVO: Correct.

DR. SIESS: So, then, what you are assuming is
that you -- if you spend $1 million in '80, wu can spend
$4.7 million in '8l; if you spent $4.4 millicn in '80, you
could build that up to $6.6 million in '812?

MR. DI SALVO: Yes.

DR. SIESS: Okay.

When would vou know what the final appropriation

is for FY 80 =-- hopefully before Cctcber lst?

MR. DI SALVO: It would probably be =-- I don't know

what the Congress' schedule is this year -- but it will
probably be September befcre we know.
Now, I might peint out that I believe there's

small chance that we will get more than $1 million in the

original appropriations bill. If we go forward with a
supplemental regquest, then the intention is == if the
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Commission approves it, that we then go to lb, and tiey have
to approve it, of course; and the intention is that i» would
go to Congress in I believe it's September, October in time
for the Congress to act on it before the year-end recess.

If they were to act favorably on it, then we would
get the fiscal AB supplemental by Christmas.

DR. SIESS: That wculd be 4.47

MR. DI SALVO: That w 14 be 4.4.

DR. SIESS: Or in addition to the $1 you already
had?

MR. DI SALVO: No.

MR. MURLEY: I think it's clear a lot of our
problems are in the mismatch between the appropriation and
authorization bills. It would be a lot easier if such
mismatches did not occur.

DR. SIESS: I am sure there are lots of agencies
in government that would share that feeling.

(Laughter.)

-nes that get you up to a gocd stopping point?

MR, DI SALVO: Well, yes it does. I was going to
start talking a little bit, say a few words about the NRC=-
DOE coordination; but you may want to hold that until after

-

Mr, Kearney has spoken? I am not sure. It's up to you.

.

DR, SIESS: I think we'll == is Mr. Kearney here?

(No respcnse.)

448 052
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DR. SIESS: I think we'll take a ten-minute
break and call Mr. Kearney and see when he'll be in; and we'll
go with him then cor if he's not here well we'll let you start.

(Recess.)

DR. SIESS: We will resume.

Is Mr. Kearney here yet?

(No response.)

Okay. Mr. Di Salvo, I'd like for =i to just
go ahead, if you don't mind, with the understanding we'll
interrupt you.

MR. DI SALVO: The committee expressed some
interest in the status of the ccordination between NRC and
DOE.

As vnu recall, the letters that were sent from
OMB to Chairman Hendrie back in January indicated some
guidelines for how NRC and DOE might work together in this
area. Those letters were in respcnse to the fiscal year 80
budget submittal.

And it indicated several things, first cf all,
it cut NRC's regquest level; it said that the level that
OMB felt was appropriate, thoughtwas appropriate just tc do
scme general evaluating of concepts, they were guite
concerned with the either real of apparent conflict of
interest in NRC's getting involved in the development of

designs which at some time they might be required to

o N
oo
o0
—

h
L
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license, cor be regquested to license.

And it alsc indicated that what money was made
available to NRC was not to be used for physical experimenta-
tion, that DOE had funds in their budget which cculd be
used Zor physical experimentation; and that the job o:f NRC
would be to guide the DOE programs for what we felt would be
the most effective service to safety.

Now, I won't say anything more to the DCE program
other than this:

I observed the DOE program. The improvement of
safc v in light-water reactors is one of several objectives
that they have in their LWR technology program, along with
things like improving the availability of plants, and
increasing the cost-effectiveness of the plants; and it's
not the sole objective of the DOE program, as I understand
it,

Now, given that two government agencies have to
cocperate, we have been asked to show how we are coordinating
our work. And primarily the mechanisms of cocordination are
hose shown on this slide --

(Slide.)

== I think the prir ipal mechanism has been
informal staff contacts. I talk very frequently with
Mark Norin and Frank Gavigan befcore, who manage this program,

as well as with the program manager from Sandia, the technolog]
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management center, Mr. Dahlgren.

And in general we are well-informed of what each

other's priorities are and each other's plans are; in

addition to speaking with each other, we-do exchangé
documents, wcrk plans, progress reports recularly.

Phvsical evidence was requested; I have a packet
of that material if you are interested. The point is, we
do exchange informaticn.

But in the course of developing our original
program plan, NUREG 0438, there were representatives from the
Department of Energy on the group; they provided their input
through that mechunism.

Just pricr to Three Mile Island there had been
a meeting scheduled to discuss the DOE program; but Three
Mile Island came along and it was =-- that meeting was
cancelled until further notice.

But I would assume at s-me point when DCE is

ready to present their plan, there will be representatives

from NRC to provide their input, and, hopefully, introduce
cur perspective into that plan.

Finally there was alsc some recommendation made
for tre development ¢f a cocrdinating committee; the objective
¢f this committee, as stated to us, was to review expendi-
tures. I think it really must do much more than that.

I think the cbjective cof such a committee is really
c‘AI -y r‘:
« a0 UJS
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o reach some agreement on the directicn and scope of NRC-
DCE programs.

DR. SIESS: You said there was a recommendation
to Zevelop a coordinating committee? A recormendation from
whom?

MR, DI SALVO: We were regquested by -- let's see,
in a memo €rom Chilk; that generally means a reguest fron
the Commission == to provide a recommendation on the formu-
laticn of a coordinating cocmmittee. So it's our recommenda-
tion in response to a request.

ind the objectives were as I indicated, to try to
reach some collegial agreement on the scope and direction of
the program.

T think if such agreements are to be made, this
has toc be rather high-| "vel management personnel on this
committee. I think that's already been agreed upon.

DR. SIESS: 2leading from the January 31, 1979
letter frcm OMB, there is some very specific guidance in
there.

It says that the NRC is to give guidance to ==
it says, this approach alsoc provides sufficient funds to
enable NRC to give guidance *o the DOE program based on these
assessments.

MR, DI SALVO: Which OMB letter are you reading

from?

.. 2 ‘ .‘1. L>‘6
e £ W oo
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DR. SIESS: January 31, 1979, McIntyre to Hendrie.

It says this approach also provides sufficient
funds to enable NRC to assess concepts for improving reactoer
safety, and to give guidance to the DOE program based on
these assessments in NRC's recognized expertise in the
reactor safety area.

it goes on toc say, it is intended that the NRC
particirate in DOE's development of a program plan for DOE's
safety research program. This will influence the direction
of DOE's experimental efforts to focus on the most important
new safety concepts.

Now, that seems to be fairly specific as to the
role of NRC in relation to DOE's program.

Now, was there some kind of a letter written to
DCE telling them that they were supposed to cocoperate with
NRC in this fashion?

This certainly implies a level of coordination
higher than yocu've indicated.

MR, DI SALVO: 1I'll have toc ask Gerry Griffith
that. I don't know what they received in the way of guidance.

MR, NORIN: 1I'm Mark Norin. I am new to the
program, I don't know of such a letter.

MR. CARLSON: Carlson, DOE. We got copies of
the OMB letter, but the coordinaticn == :hgﬁdgaftcysan was

SeU
produced by Sandia, and NRC views were gcing to be taken in
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during review of the plan.

MR. NORIN: Well, the answer is we did not receive
separate letters.

MR. GRIFFITH: Gerry Griffith, DOE.

The ball is in NRC's courts for setting these
up. There has been managemental accion below the OMB level
where people agreed that this is NRC's motion to coordinate
the cormmittee between EPRI, DOE and themselves.
DR. SIESS: What's the status of the coordinating
committee?

MR, DI SALVO: It hasn't been established yet.
DR. SIESS: Has Research submitted a proposal
to the Secretary for it? You said it was requested by
Chilk, he recommended something?

MR. DI SALVO: It was being worked on this
week, and a letter was being prepared for Mr. Levine's
signature.

DR. SIESS: 1Is it expected there will be a
memorandum ¢f understanding relating to this?

MR. DI SALVO: I don't know.

DR. SIESS: Okay, I understand Mr. Kearney is

here. Is that correct?

0

3

(Indicaticns of assent.)

»

I think we will change directions and let him

speak at this time.

=
v
|
(® &)
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MR. KEARNEY: Generally I prefer a more formal
operation, but I appreciate the opportunity to come here
in a somewhat formal sense and talk with you about the
Administration's positions and views oa improved reactor
safety; to also solicit your comments; and assure you that
your views on the subject -- since there are a lot of
decisions yet to be made on it, the organization of the
safety effort -- solicit your views into our process, the
budgetary process; and assure you that they will be taken
into account.

What I want to do today is just kind of run
through generally how we developed our particular view of
improved reactor safety and the disparate Federal agency
roles.

I think we all view this 4. a total Federal

ffort to assure the innovation of improved safety concepts;
and I think it is from that perspective that I would like
to talk.

I should introduce myself: I am Branch Chief
for Energy Technclogy in OMB. And I have responsibilities
for all the energy develcopment activities conducted by the
Federal Government.

I mention that because I think that this will have
relevance later on in some of my comments on how we see

this kind of activity and how it compares with the other
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l
1; energy resources and programs and activities being conducted
. 2; by the Federal Government.
l
3; There is really nc easy way to approach any
4% difficult subject such as the guestion of our involvement
5} institutionally in nuclear safety. We all know what the goal
6% is for the future safety of reactors; the difficult question
|
7| is the route to get there.
|
3! And my work is not deing the work, but the
9? crganizational considerations.
|
10| I want to contribute today whatever I can to
]15 your discussions. As I mentioned, I do wish to» encourage
|
12; you to give us your views either now or as time goes on.
- 13‘ Let me go back to some of the development of
14 the Carter Administration's views:
15: As you know, the President, during his campaiga
16? and thereafter, recognized the importance of reactor safety.
17 | This is reflected in his national energy zlan, where he
18 describes something that he wishes be done and particularly
|9| implemented.
.
20‘ As a conseguence of that the Federal buaget in
2]: reactor safety improvement area -- I am not talking about
225 the base confirmatory research of the NRC =-- improvement in
23 the reactor safety area, the budget which didn't exist, there
247 was no activity, was increased in fiscal 80 ¢to $8 million,
Acrmicx Reporang Comoeny
25 between both the Nuclear Regulatory Commissicn and the
|
| 45 060
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Department of Energy.

A great deal has happened over the past vear,
and all this demands a rededication to reactor safety.

And this, I am sure, is going tc precipitate additional
concerns on the part of the Administration, reflected in its
actions, in the budget, and subsegquent to any of the ongoing
investigations of Three Mile Island.

It is with respect to assuring reactor safety
that I wish to focus many of my comments, that is, on doing
the research effectively, nct only on getting research out
into the field, but in making sure they get the job done;
making sure we achieve the objectives; that something moves
all the way through from the laboratory into the reactor
where it gets used.

We've had particular difficulty in this area in
a lot of our energy technology develcpments.

I have said and I have not yet been contradicted
I think, that I don't know cf an energy technoclogy that the
Federal Government has developed for energy purpcses alcne
that has gotten out into the private sector that's being
used. We in the Federal Government have a major problem
in moving scmething out into utilization.

And there's some of that consideration that
reflects in our views in the instituticnal arrangements for

improved reactcr safety.

N
)
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As you know some of these considerations that

2 affect how things move into the private sector have to do with
3 the complex regulatory environment in the nuclear area,
|
4? the affordable develorment of nuclear power, that is, as a
55 totally Federal responsibility; which make it much more
6l complex than the garden-variety of technology. It makes it
7‘ more of a concern to us to assure that things get done and

8 get done well.

9 There is one area which draws a lot of our

10; consideration, too == you are all aware of this, and I
11§ needn't go into too much detail; and that is the conflict
|2i of interest in the case of NRC.

(:, ]3! I know we are all cognizant of the regulator, the
14E NRC, in this case, also being the developer and innovator

15| ©f nuclear uesigns. We have to be continually conscious of

16 that, that role, and the prcblems that that presents.

17 I think NRC has the lead responsibility,

13I cbvicusly, for safety research in the confirmatory area; and

19! they must play the role cof the Federal regulator.

20! If NRC also has the lead resoonsibility for

21. conducting research leading to innovation, they readily can

22{ get into a conflict of interest situation. Anéd I want to

|

23! get into that in a little more detail later on.

24 Let me address the character of nuclear safety:
Aoricx Repornng Zomopeny !

25 improving nuclear safety as we see it is a complex research

148 062
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and implementation endeavor. It spans basic research,
development of concepts, through to the engineering of them,
tc the application and integration of these into the
industrial complex.

Today's agenda emphasizes the focus on the

achnology side. And as I menticned, I want to focus on some
of the institutional guestions.

I think the organizational structure both of the
nuclear industry and the Federal Government needs to be
loocked at as we address the gquestion of which agencies
will conduct which kind of research.

The regulatory environment that the nuclear
industry and the atility industry in general exist in, also
plays a role. Nct only do you have technical regulation
by NRC, but you also have economic regulation by public
utility commissions. This affects what we see and how we
act in budgetary areas.

The fact that industry has relied on the Federal
Government for the development of nuclear power also results
in an anomaly which doesn't exist in a lot of other energy
technologies; the ancmaly being that the scle responsiblility
for reactor safety rests with the Federal Government.,

There is no other technclogy development and no

other Federal activity that I am aware of where that sole

responsibility does rest with Federal regulation.
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Even though we call it confirmatory research,

I think that the amount cf research being decne in industry
is minimal at best. We have to recognize that.

But I think that there isn’'t any disagreement on
the need to be careful about the role NRC plays in improving
research. I think you are well aware of that; I think NRC
is well aware of that.

The problem arises in drawing the line of what
kinds of activities NRC can and should be doing, and what
kinds of things ocught to be done by other agencies -- the
Department cf Energy, in this situation.

In viewing this, I want to reemphasize
consideration of the following items which really lead the
Administration to its present proposals Zor the distribution
of improved safety research responsibilities:

First, NRC's need to maintain a disinterested
regulatory rcle. This must be preserved, even if -- and this
is tough on ycu == even if inefficiencies result.

&

Second, in order for more effective use of

Federal taxpayer expenditures, we must be assured tha:
research will result in implementatiocn of innovative
We have difficulty seeing that occur within
-- a totally-NRC criented effort. NRC cannot work
innovatieon is to occur, industry

: L
industry. 1I£

closely with
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must also carry the burden in bringing these things into
existence.

Finally, we are most sensitive -- and I think
NRC and other agencies share this =-- to the need to assure
that taxpayers do not needlessly bear the full cost for
the development of improved concepts. As is the case in all
other energy technclogy developments, the nuclear induvstry
should share the cost to develop new safety concepts. This
is not being done today in NRC; I don't think it's appropriatg
that it be dcne in NRC. NRC is in a very difficult
situation if they begin to work and develop too closely

ith industry.

I think also in the development of -- from what
we see in other areas of things that are most likely toc be
accepted, be taken up by the industry, are those things
in which the industry is involved in at ‘.e very outset.
This argues for early industry participation, actively, in
the research being conducted by the Federal Government.

If that's to occur a lot of the responsibilities for
conducting nuclear safety research must be born by industry.

These principles lead us in general to distribute

lr

1e improved safety research activities to the Department cf

-

d the Nuclear Regulatory Cocmmission as follows

L
i
3

nergy ar

s

First-idea-generation is preliminary effective

evaluaticns, which are supposed to be the responsibility of

-

148 04
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the Nuclear Regulatory Commission. The NRC has the
expertise; they are the sole holder of the expertise; they
are the scole holcer of the large bulk of experience =-- costly
experience -- that the Federal Government and the Nation

has.

This investment treasure can conly be used by
those pecple most familiar with it, and that's the Nuclear
Regulatory Commission.

Secondly, laboratory research to prove out a
concept and the engineering and design, central designs throuﬁh
large-scale, if necessary, research demonstrations, should be
the responsibility of the Department of Energy, because
DOE has no conflicts with respect to working with industry
as a regulator would. They should have this responsibility.

Furthermcre, as I mentioned, the Department of
Energy can share its costs with industry; and this provides
us with an opportunity to both lower the taxpayer burden
for improving safety as well as using the willingness ¢o
cost-share as a measure of those things that are likely to be
successfully used.

Finally, the regulatory review cf these ccncepts
cbviously has to rest with the Nuclear Regulatcry Commission.
The usual confirmatory research required as a compliment
tc that regulatcry review, is the Nuclear Regulatery

Commissicn's pensibility. A ,
o ssicn res ib ‘148 06@’
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And as I see some of these things developing,
that will become a larger conglomerate part of NRC's
existing co.‘.rmatory research somewhat down the line.

NRC's review, comment and recommendation role
throughout this process ought not be dismissed, either,
or minimized. The expertise has got to be used in all the
Federal decisions on research activity.

And I was just discussing the planning role that
NRC has -- we will address that in cne minute but NRC
has the responsibility to make sure Department of Energy
and its own activities in safety are coordinated, that they
are appropriate, that they reflect their best assessments of
the realities of safety and of those things that will improve
safety.

Let me then just guickly list the kinds of
activities that we have in mind to distribute the improved
safety activities; the general guidelines, the general concerth
that I menticned before, lead to the following detriled
descriptions:

NRC's responsibilities should be the following:

One, to study acceptable levels of risks; to

study the improvement in those risks that might be accomplished

by modifications to designs, ~nd modifications to safety
approaches.

Twe, to produce examinations and evaluations of
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the numbers cf safety concepts you have in mind, or, basically
doing the paperwork that is to be used to decide whether
anything has a pessibility of proceeding.

To propose the scope of experimental inquiries.
This places a bound on the uncertainties to be reduced,
the problems to be identified, if these are to be used by
the Department of Energy in its formulation ¢f the more
detailed research activities.

NRC also should review and certify elements
of safety and integrating some of these safety concepts into
the overall reactor systems. These would be done on an
ongoing basis for the research conducted by the Department of
Energy.

I think another role that the NRC has is to assure
that its rejulatory activities and procedures are oriented
to accommodate the concepts that may be proposed by industry
or Department of Energy as a result c¢f their invesvigaticns.
And this is not a peirt to be minimized, either, I think
it could be a weak spot in the whole chain.

The Department of Energy should propose potential
improved safety concepts; it should work with the Nuclear
Regulatory Commission and develcp a plan for investigating

those concepts.

s

The Department of Energy is to conduct analyses

and evaluations of candidate concepts. They should conduct
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laboratory research, and add information to those analyses;
and they should conduct detailed engineering and concept
design as required to ultimately bring these into the
private sector.

These should be done in close work with industry:;
these shoul? be cost-shared with industry; and the evaluation%
should have associated with them some concept of what is
the possibility of economically incorporating these into
reactors, and assessments of how -- or the possibility of
having these approved by the NRC.

I think that's all I have to add.

Let me just mention one thing about the planning
activities and the allowance letters which were referred to
here:

The NRC's «tter of January 31ls~ that you referred
to asks for thke NRC to set out a number of things, a number
of things for the NRC to do in the reactor safety area; one
was to ccoordinate activities with Department of Energy.

In the lettaer of February lst, 1979, the allowance

letter from Jim MclIntyre to the Secretary, Department of

Energy, the cutline of how we would conduct this business

1
(a5
'J

et me guote:

Some $7 million budget authority are provided

hS)

for research on improved safety. n conducting this program

A QD N
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NRC and DOE will work together in developing the DOE improved
reactor safety program strategy.

Okay, can I answer any questions?

DR. SIESS: Just for the record, you indicated
that we're getting, I think in your very last statement,
$7 million to DOE, far improved safety programs.

In our meeting of March of this year, DOE
said that actually only $4 millionof that was what they
call their improved safety program, which would relate to the
tvpes of things we've been talking about here; and that the
other $3 million had to do with in-plant dose reduction,
which I guess relates somewhat to safety of the people
empleyed by the utility, but not really to the safety of
what we consider to be the public.

MR. KEARNEY: Well, I think in our reviews we
generally did not get down to that close a scrutiny of each
of the individual projects, and thai's why we've really tried
tc set up a process by which the proper research activities
will be conducted.

It turns out that when we talk about imprcved
safety, scme of the things that the agency wishes to do
don't fall in that category; and I think that it's something
that we can look into.

I think we see your views and impressions of that.

DR. SIESS: Well, our view I think as expressed

448 070
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at that time was that the impact dose reduction, although
certainly desirable as an R&D effort, was not what we had
in mind in terms of improved reactor safety; and we did not
think it was what the Congress had in mind in terms of
improved reactor safety. And I'm not sure what DOE thought.
This differentiation of the $4 million and
$3 million is not simply projects; as I recall -- I can't
£ind it in my nctes -- I believe those were in two separate
divisions of DCE.
MR. NORIN: They're in one division, but two
separate programs.

DR. SIESS: So you do make the distinction between

—

the two? &hank you.

DR. OKRENT: I'll be giving perscnal opinion, now.

I have a feeling like I'm being taken back five, ten years
to the point where the regulatory part of the AEC was
unable to get what it thought was the desired kind of
safety research done by the development part of the AEC.
And if you recall when the AEC st{ll existed,
the light-water safety research program was split away into

a separate group which was tc be resynsive to the regulatory

And I think what you are doing is setting up a
system which will not be responsive unless some very, very

rastic measures are taken.
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And let me give you one example:

In our previous discussions with DOE on improved

reactor safety, they indicated things that they were doing

and they also indicated things tha:

do.

they felt they should not

Cne was improved containment designs intended

tc deal with accidents that go beyond what is normally

considered the design basis.

gave, as I recall,

And amcng the reasons that they

was that these were not a regquirement in

the regulatory process; they didn't feel it was appropriate

for them to be proposing cor initiating such research =-- or

however you want to rephrase that statement.

It of course is one of the lead items identified

in the program to improve reactor safety in the NRC.
one of the first cnes they

It repres: nts a

not new.

where the development part

work in this area.
I think
delay werk in what

discussed in NURZGC

Now, in

to produce a delay

I can go back at

It's
funded.

difference in philosophy which is
least a dozen vears and show you
of the AEC has resisted doing

in fact that what OMB has dcne is

is called improved reactor safety as
0438.
principle == I am not saying vou wished

-= but I say you have, and I really

look upon that as a higher priority than the guestions you've

-
-

448 07
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1 raised about possible conflicts of interest, which is not,

2l certainly, to be neglected; and other kinds of things of this
3; sort.

4% I would be interested in knowing whether you

5% have a practical mechanism, not a theoretical one, to

é: get really appropriate priority in this area, if if's thought
7; that this is a high-priority area to OMB?

Bi MR, KEARNEY: Okay.

9% I will make a number of comments: First, you are
10‘ absolutely right in that any bifurcation of this responsi-

1 bility is a very difficult judgment call; it weighs aay

12 potential conflict in ability to getthe job done against

the possibility of the develcpment agency running off and

O
S —— _._;,_._4 e —

14 doing what they wish and not what is the wish of the

15| regulator.

76; In setting up the program in the Department of

17| Energy, the way to do this was more as a contracteor --

18 | independent, of course -- but contractor to NRC; contracter

i

1916 in the sense of ideas generated in NRC, NRC-derived research,

20 rather than ideas generated in DOE, or DOE-derived research.

2‘: We have the situation in the environmental area

22' with the EPA and DCE in their fossil research. There, too,

23} we have a problem with the regulatcr driving controlled

24% technology develcpment; previcusly a lot of the research
roricx Reportng Company i‘

25| on the actual development c¢f new cecntrol technologies for

—
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the demonstration sides, was conducted by the EPA. It was
for a lot of reasons that I won't go into, very efficient to
do that, to have them conduct those activities through to
that level. And as a result the Department of Energy is

now initiating programs with large demonstrations in mind
for the development of control technology.

The reason why I mention it is that we do have
problems in working out the relationships between those
twe agencies; and NRC and DOE in this case.

The way we had set up this situation here-- NRC-
DOE =-- was to allow them to do their coordination, to jointly-+
coordinate.

In the situation with EPA and DOE -- and I don't
think there is any difference in the desire on our part or
the Administration's part to get the right kind of werk
done == it involves a regulatory problem -- in this case,
improved safety, in that case, improved clean air.

We have had to play a much c¢loser role -- OMB --
in menitoring that activity, in making sure that the
coordination occurs.

If this does not seem to be the case here in the
reactor safety area, then we clearly would be willing to play
the same kind of enforcing rcle.

To reiterate, we did not view the activity in the

DOE as a development activity, per se, that they were getting

448 074
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into the light-water reactcr research area as they would in
any other energy area; it's strictly to be an activity
for safe:ty with the ideas of the NRC.

I think that we need to reevaluate in the NUREG
context whers we are. There's no disincentive on our part
to look at that again. We will.

And if whatyou are saying NRC is not providing
that kind of driving force, we will remedy that.

From the standpcint of delay, this is something
that we certainly saw as a possibility, but we want to
minimize i.. I don't know that much can be done; I hope
they are moving along now.

DR. OKRENT: I wouldn't be so hopeful from
my perspective, the pace of this program is much, much less
than it should have been. That was a statement I made at
the ACRS I think before Three Mile Island; so it's nct
predicated on that event.

I think when you look at the five items of

riority, three of them in fact are gquite related to the kinds

0

O

£ things that occurred at TMI -- not that they would have
been invclved, all of them, in that event -- but all three:
namely, improved containment, that wasn't called on, but it
could have been. Certainly improved cperator response

-
-

improved shutdown decay

(¢]
't
o |
(9]
.l
‘10
1]
o3
of
t
o
e |
fu
v
0
(9]
'-‘
(o9
]
o
r
m
W
3
fh
fu
’_4
0
(8]

heat remova., which was a part of the problem, although not
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th eonly problem.

So it's == none of these are moving.

MR. KEARNEY: Let me throw another perspective on
the table:

You, I am sure, know better than we, but from
our limited perspective the research that is conducted by
NRC, confirmatory research, in the past we have found, even
though the research was done, we have found few examples of
where that research has really impacted in the last couple of
years, has impacted the regulatory process.

And as a result, we went into this with a
technical bias on the other side, meaning, if we are going to
get something at the end of the road, then we might need to
have somebody that's gocing to force whatever this research
has done, force the rest cf the process.

DR. ORPENT: DOE is not in a position to force
it through the process, if I understand their position. 1If
scmebody's going to force it through the process, in my
opinicn, it's the NRC.

In my perspective ¢f how things work and the
regulatory process, nct only in NRC but in others that I have
had a chance to see, it's frecuently regulatcrs will see
things that they would like to see improved. But until they
see a feasible or practical way of deing so, they are unable

tc move.
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Now, if they can't study the problem at least
to the point of knowing what is a practicable approach,
and industry or some other agency of government does not study
the problem, then it sits.

You see it, you would like to do something, you
may be pretty confident something can be done; and you are
unable to recommend something that is practical.

And it leaves one in a verv awkward situation.

MR. NORIN: Perhaps I could make a comment here:

Historically DOE does not feel that certain types
of research should be initiated by DOE; if on the other hand
NRC performed some preliminary work to ascertain improwved
containment or improved decay heat removal would have some
benefit, then DOE would indeed consider performing the
engineering design on it, testing to take it to completion.

MR. KEARNEY: And I think what Dr. Okrent is saying
is that this dcesn't seem to work.

Is that correct?

I think that this is something that cbviously
deserves ycur attention =- which you are giving it =-- and
ours on your views cf it. I make a promise this is something
we will lock into.

DR. SIESS: In the .ocks we have had at these
programs in NRC and DOE, it has been very difficult for us to

feel that there was anything like $8 millicn worth cof effort
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or even $5 million worth of effort on improved safety systems
going on. And that subject came up originally =-- what? =- three
vears agoe now? Well, it was the FY 78 budget == we just

can't see the progress being made.

NRC has not had funding. DOE got back into the
safety program, what, in FY 78?2

(Chorus of "'79".)

DR. SIESS: '79. And the directions they are going
ocnly partially relate to the directions NRC is going in what
was called its long-range plan; and we do not see the
mechanism to get these two programs coordinated.

Now, in some ways it may be too early to see
the coordination; but things are getting started awfully,
awfully slow. We just do not see the progress.

We don't see a coordinating committee. We don't
see a memorandum of understanding. We don't see a mechanism
by which NRC tells DOE -- except DOE may have some incentive
tc spend the money in order *¢o get mocre money =- and we
don't see NRC's participation in DOE's development of a
program -- which are the words right out of the letter to

Mr. Hendrie.

1

MR. KEARNEY: I would suggest in your report on

[

this session that you make those points: I will guarantee
you OMB will take action on that immediately.

DR. SIESS: Thank you.
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Our first report will really be in a letter to the
Commissioﬁérs sometime in the middle of July related to the
FY 81 budget; but we may try to get something out earlier.

MR. KEARNEY: That would be fine.

DR. SIESS: That may be the earliest we can act.
It will either be in that letter or something else.

MR. KEARNLCY: I don't need a formal letter to do
something, and we shall start working on that immediately.

DR. SIESS: Any other guestions for Mr. Kearney?

(No response.)

Thank you very much.

We appreciate very much your coming. If you would
like to stay for the remaining discussions or have scmeone
on your staff stay, you are certainly welcome.

MR. KEARNEY: I wil certainly have somecne from
my staff stay. Thank you.

DR. SIESS: Mr. Di Salvo? We will be glad to have
ycu continue where you left off.

MR. DI SAIL'O: Okay.

(Slide.)

To recap where we are, I gave a rundown on the

administrative status. I think I indicated to you where we

th
(31

are in terms © u

unding, and NRC-DOE coordination.
I would like to move on to the technical status.

I have broken the areas down intc those programs which we have

P oaon

148 099
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1‘! already, those prgrams which we have pending, and contingent
|
a
Y

2 upon receiving FY 80 funding or FY 79 funding; and finally,
2 programs planned beyond 80, and those grograms which we would
4 initiate as soon as we got additiocnal funds.
|
g I finally will address the special topic which
& was requested on core catchers.
7 Let me reiterate what I feel is NRC's charter on
3 improved safety:
3 I think it is very clear that we are primarily
10: safety-motivated, nct econcmically-motivated; and that we are
1| to develop and evaluate concepts. There's no gquestion that
.
12: we don't intend to get involved in any detailed design
(j 13 development. But we do nced to evaluate things.
14‘ We have to evaluate feasibility and we are talking
15 ‘: about things like technical feasibility. And the kind of
16 | feasibility that might not come immediately to mind is the
i
17 ; feasibility of backfit, for example.
8 : I think that's gquite within the scope of our
19 responsibility.
2C; I think we are respcnsible for evaluating the net
21 E effect on risk of introducing a new system, what effect does
22 ; that have on the overall plant system? -- because I think if
:3T you lock very carefully, some things could have the potential
24 for adverse effects on risk, as well as beneficial effects.
Ace.Fecersl Reporrters, nc
25% Mcre generally, I think we have to assess the values

443 0BE
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cof impacts of any new concepts.

It is also within our responsibility, I think, to
propose new or revised requirements, that is, the O0ffice of
Research would propose such reguirements and >rovide
recommendations to the 0ffice of Nuclear Reactor Regulation
on standards regarding what these requi-ements should consist
cf, and what we feel the values and impacts of these require-
ments might be.

The requirements might be characterized functionally
as performance in safety design -- and I can go into detail.
There is a rather fine distinction between some of them, but
basically functional is: what should a system be capable of
doing? Performance requirements are generally under what
conditicns must those functions be fulfilled.

And safety design requirsments refer more to
requirements such as methods of activation of a particular
system, or redundancy.

-

I think all of these are fairly within the charter

cf NRC.

=)

might also make a persoral point:

I think in crder to accomplish some of these tasks,
in order tc make some rational recommendaticns, I think it
is necessary for us to be involved to some extent in physical
experimentation. I cannot see a clear reascn for grecluding

any physical experimentation in the NRC task.

w
XD
D
Q0

—
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!! Sco that is a point I will make personally, and
|
|

2 the committee may take that into consideration if it wishes,

3 (Slide.)

4 Now, ==

5 DR. SIESS: You say must be invelved in physical

6§ | experimentation? Would it be possible to say that physical

7 experimentation must be inveolved in doing these things?

3 MR. DI SALVO: That's cerctainly true.

9 DR. SIESS: And NRC is not geing to be doing

10 E physical experimentation itself; it will be contracting with

“E somebody for doing it.

’2i Now, it was my understanding from the OMB letter
(T\ 13 | that basically, not the contractor, but the agency that

4 E would do the physical experimentation as necessary to reach

'5 % these, would be DOE. I got that impression from DOE. that

16 E they didn't want NRC to be spending money ZIor physical

17 f experimentation; they wanted DOE to be doing it, and they would

|

8 ' give DOE the money.

19 MR. DI SALVC: As I understocd the letter, and I

20 may have misinterpreted it, we were not to spend any of NRC's

27' resources =--

22 DR. SIESS: Right.

|
23 | MR. DI SALVO: =-- even on contracting for physical
24 research; although we have our own contractors under the

Ace-Fegeral Reporrers Inc. |
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DR. SIESS: But if, for example, there we:re
directives from somebody that DOE was given mcaey, and they
were to do with that money what you told them to do with it
in relation to these projects =--

MR. DI SALVD: Yes?

JR. SIESS: ==~ then there would be no need for NRC
itself to contract, to spend its money, throw its resources
to that.

But yov would have somebody doing it, and essen-
tially doing what you think oucht to be done, or working it
out with them.

MR. DI SALVO: Yes.

1 think that's true. There are probably otier
benefits beyond just getting the work done. There are other
benefits to having NRC sponsor the work and actively involved
in sponsorship of the work, other than just getting the work
done.

I mean, I think it 3n heir the Staff considerab

-

(=

if they have respcnsibility for monitoring the status c¢f the
work, rather than having to do it through some intermediary.
I agree.

DR. ST¥SS: But assuming that NRC is going tc play
or should play a major role in deciding what physical experi-

mentation is dcne, how it's done, monitoring it, et cetera,

I don't see how a conflict of interest is reduced simply DY

{
X
o

83
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having somebody else's money spent to do it, rather than NRC'sI
money spent.

If NRC's going to decide what has to be done,
then the conflict must be there.

I am not saying that what you proposed, the
physical experimentation tc determine the feasibility, the
backfit feasibility, the physical feasibility =-- I think that
is necessary.

I don't think we can go ocut with some good idea
and start requiring it unless we know that it will work,
and have a reascriable assurance that it can be engineered.

We approve concepts on the ba:sls that we think they can be
engineered. Scmecne's locked at them far encugh along.

So if NRC's going to do that, I can't see where
it makes any difference whether it's your money, or DOE's
money; it's all rar money, it just gets up here somehow and
gets passed ocut.

And I don't think the conflict dirvappears by Jju.
whese money is being spent.

And I don't see that the organizaticnal arrancement
that keeps NRC ouc of that contract and let's DOE dc the
work. I don't care whether vou contract it out, or whetl
you tell DOE to contract *t cut, if vou don't have contrcl of
, there's a certa2in amcunt of conflict; and if you don't

1 & 3 r A ' 3 1
have control if it, I don't think

t's going to work.

'.‘A
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MR. DI SALVO: I had planned to cover very briefly

—

2 three programs which we do have in place, and in the agenda
3 you wanted contract objectives, funding -- and I spoke to
4 schedule.

5 One program that we'll put into effect quickly

. as soon as we receive the authorization to do so, is the

7 work on vented containments. Our contracto:r is Sandia

3 Laboratories.
9| And they are specifically looking at containment
i0 designs for venting and filtering, and the end product would

11 be a spectrum cf the design requirements, also iccompanied

12 by, hopefully, some gqualitative indication of what is the
(: 13| risk reduction value and possibly the cost impact ==
14‘ DR. SIESS: Excuse me, Ray?
15 | MR, DI SALVO: Yes?
16' DR, SIESS: You are going into contracts now?
17 E MR. DI SALVO: Yes.
18 ? DR, SIESS: You have a slide that listed the status
3 j of approved reactor safety research. I think you put it on
20; once earlier in .ie day.
21E MR. DI SALVC: Yes.
22: DR, SJESS: Why den't you start with that just to
231 give us a guick overview?
24 || MR. DI SALVO: All right.
Ace - Fegery Reporrers Inc ’
25 || (Slide.)
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DR. SIESS: I think it would help.

MR, DI SALVO: 1It's on two separate pieces of
paper.

These are the program areas (indicating).
Containments, we have a contract underway at Sandia.

For shutdown heat removal we have a contract under-
way at Sandia.

For human interaction work, I'll be discussing in a
little more detail -- we do have one program committed on
sensitivity analyses; and we have several others in the
planning stages.

On seismic design, we have at least og;—;}dgé;il
under evaluation; it will start in '80 -- or maybe s;;ner;-

I don't know -- if we get lucky.

And we'd like to get some wor't underway with
improved methodology.

These are the programs. The ones I plan to discuss
right now, between now and 11:30, would be the vented
containment, decay heat removal, ané human error sensitivity
analyses.

Okay, as I menticned, the work at Sandia is
looking at potential design requirements for vent-filter
containment systems. We committed $300,000 in'79. We
expect commit an additional $300,000 if it's available in

'80.

—~
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What that will buy us is this scope of work
(indicating) .
The program plans, the draft of the program plan

for this has already been developed. I have a copy which I

forwarded to the Staff. I don't know if the committee desires

to review it or not. I'll make it available to the committee.

It's not the nice, clean thing that you're used
to reviewing, but if you would like to review it, we would
certainly welcome it and appreciate your comments.

DR. SIESS: 1I think if you pass it out you

probably will get some comments on it.
We have had a work statement on the current
FY 79 project in hand for scme time.

MR. DI SALVO: Yes, sir.

DR. SIESS: And I might ask the subcommittee members

if they have any comments to make cn that at this time?

DR. ORRENT: Well I unfcrtunately can't recall

what was in it, and I don't know whether the program plan

differs -- with regard to developed design concepts by 2-80,

is that for several types of containments?

MR. DI SALVO: Yes, it is.

OKRENT: So that would include ice condenser,

i
H
W
=
-

v
(=]

MR. DI SALVO: Yes, we've identified exactly which

ones we'd like to have. We do know that we want tc look at

148 08F
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saveral different kinds of containment because of the
different properties of the containment designs.

Sc we might want to fit a concept of several of
those designs.

DR. OKRENT: Well, it may not be the same concept
or at least the same size or whatever that fits each of these?

MR. DI SALVO: That's right. Infact, tha.'s one

£ the things we want to look at a little more closely.

The work plan that you have now or that I've
Just distributed, has some literature surveys, it reviews a
lot of the work that's already been done in this area. And
there has been gquite a bit of work.

And alsc it proposes some technical approach.

It has not been reviewed yet by the NRC Staff, so don't

assume that whatever's in there is what automatically is going
to go. There are probably some comments that NRC Staff would

also like to make. In fact we are going to be reviewing this

program next Thursday.

DR. ORRENT: Could I ask == if I l~ck at this
schedule, and assume that you follow it that way, would you
have to wait tc 6-8l before you csuld propose to DOE what ycu
thought they micht do in this area?

Or would you be ready at some earlier point? And
if so, at which point?

MR. UI SALVC: Well, we made a provision cone year

-~
-~
XD
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from now to provide a report on this material, because I think
DOE is going to be faced with some decision points in their
program. And we recognize that.

And, in fact, I think in the work that goces on
between the rest of “his fiscal year and next fiscal year,

I think that will provide some documents. And that's why
we've indicated an interim report in this area.

So, does that answer your guestion?

DR. OKRENT: And what is it you envisage that
DOE might deo?

I realize it's speculative, but what are some things
in this area do you think =--

MR. DI SALVO: Well, I think we are getting into
that area of conceptual design versus detailed. We might,
after having locked at the application of these containments
or a particular kind cf containment design, say, we've taken
it as far as we can goc. We've evluated that as much as we
can. And without a more detailed analy:r . of how this could
actually be fitted, what kinds of interactions might it have
with cther systems, what might the cost of this system be?

Those are things prcbably DOE is more interested
in than us.

And I think the nature of our request might be:
take what we have done, and try to bring it to the point where

it could be implemented in practice. What kinds of advances

— — — S—— — ‘I_‘_T..‘b“ ——Te
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are required to bring it into hardware?

That's the kind of activity I would envision
under the direction of DOE.

DR. UKRENT: And quickly, one or two other
guesticns:

If one assumed that tﬁis had a potential for
continuing interest af ®r the interim repcrt, since there is
scme body of literature and in fact some experience with some
of the kinds of systems that could be involved in an overall
system of this sort, is it too early for DOE to begin their
own preliminary effort so that if they were going to take
something into a more detailed design stage than you would
do here, is it toc early for them to begin now to assess the
nature of the engineering problems, et cetera?

MR. DI SALVO: I'm not sure of the answer to that.

I would think that certainly they would want to be
aware of what we're doing. They may want to start scme work
on their own to get a tentative viewpoint.

I would rather somebodvy from DOE had an opinion
on that.

But certainly I think it would be difficult right
now to go out and provide a detailed design that's going to
£it all the considerations that I think we ought to come up
with.

But I would rather have scomecne f£rom DCE answer 1it.

£ A D ('\(}D
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DR. OKRENT: Okay.

DR. SIESS: 1I've seen a couple of papers recently
where people have writen about something that looks like this
and have carried it forward enough to have estimates of costs.

MR. DI SALVO: California Energy Commission, their
study was one good example of that. But I wouldn't consider
that a detailed design.

DR. OKFENT: One other guestion:

You mentioned that it's appropriate for NRC to
do some estimating of the risk reduction potentials from these
various potentials for safety improvements. And in fact you
have on the list here, value impact assessment, as a particular
system.

How are you gecing to factor into such a value
impact assessment the uncertainties that exist now -- and I
have to assume will continue to exist =-- with regard to
accidents for which this concept will not do much?

And cne can -~ 7isage accidents where the containment
is penetrated, have a steam explcsion as in WASH-1400, where
vou violate containment. This is not cne for which at least
the vented containment designs I've seen -- it is nct one
that this concept can deal with. And there are others.
Pressure vessels differ, for example.

Is there some additional effort that you have

underway that will reduce the existing uncertainties in other

& 2 r ’\ G
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kinds of accidents?

Or just how do you plan to cope with that aspect
of the evaluation?

MR. DI SALVO: Well, that's two gquestions.

First of all, are there programs underway to reduce
the uncertainties in other aspects cf containment failure?

I think the answer tc that is yes.

And, seccndly, how would ycu factor such
phenomena intc the risk reduction, into evaluating risk
reduction of your concept. And I think that's one of the
tasks that we'd like to get underway in the value impact
work, is to come up with some systematic way of identifying
what contributors to risk are. And then identifying how
the system -- what change the system would see, what physical
crhange would make in the system. And then alalyze what the
delta is as a result of that system change.

We'd probably do this through fault trees and
event trees. And simplistically you'd just eliminrate those
trees that you feel have potential for elimiaation.

DR. OKRENT: Now, the Commission says Staff can't
use WASH-1400 for absolute evaluations of risks?

MR. DI SALVO: This can be done in a relative
way as well.

DR. OKRENT: I think it's the absclute numbers

that are relevant.

|
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MR. DI SALVO: I'll just treat that as a rhetorical
question.

(Laughter.)

Somecone mentioned to me by the way a potential
bumper sticker for probabilistic analyses Staff that says:
"PAS does it with uncertainty".

(Laughter.)

We have a second program underway on alternate
shutdown heat removal. The contractor is Sandia Laboratories.
We felt that they were particularly gqualified tc conduct this
work for us by virtue of their work on risk assessment in
reactor design, and alsc their work on sabotage. We feel it is
an appropriate interface.

Again, there's the objective and the general
cbjective, the development of design requirements which in
this case is to enhance the reliability on the availability
«2 decay heat removal systems. And again we would like to
assess the values and impacts of implementing these reguire-
ments.

The dollars you see there are estimates of whet
this will cost.

We would alsc like to augment these monies in
a program pending category, where we show 100K adaitional;
we'd like to augment these studies to take into account the

European experience more explicitly.
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We have an opportunity to do that and if we get
encugh funds we'd like to facter that in.

What the current Sandia program looks like is as
follows:

The identification of current designs and
criteria -- I menticned earlier that this really is a task
that probably we would also do if we were just looking at this
from a confirmatory standpoint. We'd want to know what's
out in the field.

And also identify events requiring or threatening
a shutdown heat removal operation, and develop models.

These two or three tasks, by the way, have
benefitted considerably by recent action by the Staff as a
result of Three Mile Island.

There was quite a thorough examination of the
auxiliary feedwater systems for all Westinghouse and Combustion
Engineering plants. There were logic models developed in
terms of blcck diagrams to try to identify the dominant
vulnerakilities of the system.

And in fact out of that report, which I believe
will be available in a month or so, there will be some specific
recommendations for design changes in those systems. And I
would assume, also, scme longer-term recomm-ndations Con
design of shutdown heat removal systems.

Now that was dcne for the Westinghouse and

148 09%
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Combustion plants.

)

2 | The scope cof the Sandia work also includes BWR's,
3 i as to which Staff has not conducted a similar activity; but
4 it's quite possible that is shown here, which was drawn up
5; several months ago, could be accelerated.

4 DR. SIESS: At what point in time, then, do you

7 think you might be in a pcsition to make some specific

3 recommendations to DOE regarding the experimentation they

9 | might £ind necessary?
10 'l MR. DI SALVO: I'm not sure physical experimentation

n is really required in this particular concept. I think this

12 is one where it's primarily a matter of heat balances, and
(:: 13‘ design changes to improve availability of that capabillty.
¥4% Now, it's possible in the vented containment
1s | area we might come up with some ideas for experiments.
16 But in decay heat removal I don't think that we
|
17 would 1 %e.y make a request for experiments. Conceivably we
,
18 i could make the regquest for a detailed design.
19 | DR. OKRENT: Which Eurcpean study did vou mean?
20 || MR. DI SALVO: We've had -- we received a proposal
21 % recently from the group which designed the bunkered system
22 : for the Liebstadt reactnr, I believe, in Switzerland.
23: And that's an underground system which works off
24! of ground wells; and not only is it undergrcund and separate
Ace-Fecersl Reporters, Inc.
25| £from the normal cable system, but it alsc has dcuble-
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redundancy within itself, two independent trains: and water
is provided from ground wells and can be injected either into
the core or into the pressure suppressicn pool, or remove
heat from the pressure suppression pool.

It's a BWR, it's a GWE MARK =-- I'm not sure which --
GE. /

And they've also designed a system for a reactor
under construction in South Africa.

Sc we thought we might be able to take advantage
of this organization's capabilities. But that's still
in a =-- we're just considering it pending the availability
of funds.

We think there's good potential there.

DR. ORKRENT: And if I can ask another guestion:

Assuming at some stage in your studies you
thought there was merit i locking at detailed designs,
I guess I am led to wonder whether chis is something an
architect-engineering company would ordinarily be a logical
group to do such studies, or what kind of technical background
would ycu think is appropriate?

Anéd wnere wculd you see DOE £itting in to
handling the development of such information?

Would they be the group that tries to find the
right architect-engineer? Or dc you think that they would

break it up into pieces? Or what?
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MR. DI SALVO: Well, I'm n>t sure how they
would operate.

I think we would make a request, or we would make
some recommend: tions that we feel this is an area of high
risk reduction potential; we've looked at it conceptually: we
feel we can't go any further in assessing the merits of the
design until we have more detailed information.

And then I think it would be DCE's role to seek
out an appropriate contracting firm. I think an architect-
engineer would be very appropriate in this case, to develop
& detailed design, with the information that we provide plus
whatever extra DOE has in-house, and with their technology
management cent:r, they would provide that the financial
support and the technical guidance for that.

Again, I haven't really spcken to the gentlemen
from DOE on what approach they wculd take.

DR. OKRENT: 1Is your contractor, Sandia, loocking

at this both from a backfit and from a front- point of view,

or only a front-£fit?

MR. DI SALVO: ¢ "l

I think in the exercise that was dcne on the
operating reactors , that was looking at backfits. I would

hope that we would look at both aspects.

Of course, when we talk about backfit versus

th
H
O
3
"
i
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we get intc the guesticn: what effect 4o they have
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]?i on risk reduction potential?
2} Because if we lock at the entire community of
3 reactors, of course, reactor risk is dominated by those
4; reactors that we have in place today, plus the others that
5 are coming on line in the next ten years; and if we are talking
« &j about nkar-term risk reduction, then we are talking about

7 backfit.
8‘ But I den't think we should be so short-sighted that
7 we s. 1ldn't look at plants which haven't been designed yet.
10| The same for containment.
": Okay, we starte. a program on human error
12f reduction. Ac<ually I should rephrase that: we started a

(v 13? program looking at the contributions to risk of human errcr.
141' I think =-- now, this is an effort tc get some
15 i guantitative guidance on where human errors might most effec-
16 ! tively be reduced.

|

773 This is a rather small effort right now, but
18 ; I think it's a rather important one. The @entractor is
19 ; 3rockhaven National Labecratcry. And this is basically what
20 they are doing:
ZTT They are using WASHE-1400 as their source, and
22 they are categorizing all ¢f the human errors identified in

23 WASH-1400.

24 And in your handout
Ace-Feceral Reporrers, Inc. |

yvou have a couple of == you

-

= have a cover page of a draft report, and you alsc have a
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sample page which indicates what I mean by categorizing of
errcrs. They've tried to categocrize human errors in terms
of cause being either an act of omission or an act of
commission.

And in terms of timing, did it occur before the

acgident started,.or was it a post-accident type of an act?

Where the accident occurred, =-- I'll skip over the Y column
because I'm not sure what that means -- whéther or not
there was any way to detect the coccurrence of the error;
in what system the error occurred; and subseguently --
categorize what the error is and what is its contribution
to the unavailability of the system?

hew, this is strictly a bookkeeping task, but
I think we are going to go much further than that.

DR, SIF3S: These are all operator errors we are
talking about here?

MR. DI SALVO: Not all cperator errors, there are
many test and maintenance errors.

DR. SIESS: But I mean people in the plant?

MR. DI SALVO: Yes.

construction errors, which are human errors, too.
MR. DI SALVO: No, those come under hardware

failures. We don'thave that kind ¢f error; that's right.

th

These are errors by the cperating staf

o399
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DR. SIESS: 1It's distinguished on the next slide,
it says operator contribution to risk.

MR. DI SALVO: Yes.

But these are actually by the operating staff;
and in fact we will go back to WASH-1400 and determine
as guantitatively as we camn, with the uncertainty bounds
which we'd like to put on these, what the errors are which
tend to dominate risk.

There might be specific errors in specific { :cident
scenarios, such as an operator forgetting to go from an
injection mode to a recirculation mode af ter an accident.

Or they might be more generic errors in that test and
n. .tenance procedures generated results in a val—e being
shut off.

But at any rate we are well aware and alcng on that
work.

DR. SIESS: What if a procedure requires something,
is that a human error?

MR. DI SALVO: 1It's an error in writing the
procedure, certainly.

DR. SIES5: You call that a human error?

MR. DI SALVO: VYes, but it's not refiected in here.

t's in the same way as & design error.

15

Anéd I think what we want to get out of this

is a quantitative indication of where errors migh* most
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1l effectively be reduced. I think this is consistent with the

2 philosophy that OMB expressed as to the kind of study we would
3 ! do, scmething that would give guidance as to where we should
4.' direct our energies.
5 So that work is well underway, and we are very
.6 1 optimistic that that's‘going tc give ;s some very useful results
? in the near-term.
8 DR. OKRENT: Suppose somebcdy in NRC or DOE or
9‘ wherever thought that there could be possible merit in
10 developing abetter simulator. I don't know if there is or
”' ncc. But let me speculate that somebody may come up with
’ 125 that idea.
(~ 13: Would@ that be considered hardware cor, you know,
|

‘4‘ getting back to this guestion of who can do what?
15 Have you got any idea where that would fall?
16 | MR, DI SALVD: We are trying to think about that.
17; I think it's very clear that we would be within our turf
18 | or jurisdiction to identify what a better simulator should
19i do, what kind of capabilities it shcould have.
20: Let me talk a little bit about program pending,
21 ' and in particular ways to reduce the cperator's contributicn
223 to risk.
23 Let's talk philosophically for a mement: this

e

2 addresses at least partially some of the discussicn earlier
Ace-Feceral Reporvers Inc ‘

25| about cperator centribution.
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| . A
1] I think there are several gquestions that we want
!

2 ; to ask ourselves in terms of how the contribution, once
3 | identified, you might want to know: what is the status of
- the plant? What instrumentation is available? How reliable
5: is that instrumentation? Does it tell us anything about the
6 availability of engineered safety features? Irr some cases it
7 does, in some cases, not.
3 [ Secondly, how is that status displayed to the
? operator? I think you all know how it's displayed now; it's
10 displayed on a big bocard which stretches 180 degrees, if not
1 | more, and it's generally in terms of individual signals,
12? whether it be dials or gage or strip chart.
|

(k 13; But I think, as I'll indicate later, it's cbviocus
14l we can make improvements in the way that information is
15 : displayed.
165; Then what does that display mean to the operator?
17 ; And this is a function of his basic knowledge, the training
18 ? that he's had, including training on a simulator, the
19 | previous experience he's had in this particular situation,
20 T whether in real-life on this plant or on the simulator; and
21 | also what his physical and mental state is at the time
a2 We've all had occasicns where informaticn was
23| presented to us where it didn't sink in immediately.
24 And finally, what should the operator do once

Ace Feceral Reporters inc.

25 | he understands that something has to be done, what should he do?
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I think the procedure today is to rely upon
written procedures which may or may not be applicable to
the situation; but I think it's possible that we might make
improvements both in the procedures themselves, in the way
an operator can act on them; and also provide better
diagnostic aids which integrate the information available to
him,

And in the long=term I think we might also want
to consider the computerization of corrective actions as a
way of recommending to the operator what he should do.

I recently was fortunate enough to visit Halden,
Norway, where they have a system called the disturbance
analysis system which assists cperator actions in the event
of normal plant operation.

The cbjective there originally was to include
plant avail&bility by providing the operator with some advance
warnings of situations which would lead to reactor trip. 2and
the system was devised so that it would present him with
very graphic information on the status of the plant, and it
would als¢c give him some guidance on ccrrective action that
he might want to take.

A copy of that trip report was sent to the ACRS
for their information.

What was very obvious from that is that there are

ways that we can improve the display of information to the

448 10%
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operator -- I'll pass this little pamphlet around. It's

very instructive. It indicates the cbvious improvements that
can be made in obtaining information through the use of cathode
ray tubes; a condensation of the information that's available.

I think we can really lock at this in two parts:

We can lock at improvements in presenting the
information, monitcring the plant, presenting the information;
which I think is rather clear-cut, and can be implemented without
a lot of new research.

And then we can look at a longer-term effort
which considers diagnostic aids to the ope 'ator which is
a little more complex of an undertaking and involves a lot
of analysis of systems and hardware, which might be a little
longer-term.

But nonetheless, there are improvements which
can be made.

DR. OKRENT: If I could make one mcre cbservation?

The NRC I think has been a member of whatthey
call the Halden Group for some tim e-

MR. DI SALVO: Yes?

DR. OKRENT: And it's my impressiocn that up to now
there have been two programs, one is in fuel behavior and
cne is in reactcr operations.

The NRC has been cnly to the fuels part.

MR. DI SALVO: You are correcf{ g 16&
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i DR. OKRENT: And this other program has been

|
2! going on without NRC participation where the Germans and so

3 ; forth have been working on this disturbance analysis; there's
‘i some papers been given there, but there's been no cne from
5 NRC really participating or getting that information.
6 MR. DI SALVO: Recently it did receive a lot cf .
7 attention.
8 By the way there's a similar effort in the United
v States which you may not be aware of, funded by EPRI for
10| some time now, jointly between CE and Control,
1‘? Palo Alto, which has similar ocbjectives.
125 And it is I would say at a comparable level to
(~ 13 Halden.
4

The interesting aspect of the Halden program
is that there's a commitment from a German utility and a German
16 |  wvendor to install the system in'their plant; and, in fact,
7| such system will be installed in a PWR in '80 in time for

'8 | startup, 80, 8l.

19 Now, the particular system that they have in mind
20 only models the feedwater system; but ncnetheless, it's a
|

21 prototype, and demonstrates feasibility for use in a commercial

22| PWR,

23 | Ancther very interesting feature is that they

24 | will have two separate control rooms, one, the conventional
Ace-Fecersl Regorrers, inc. |

235 | control room; and the second control room strictly devoted to
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1 CRT displays. It will be a control room as pictured in that

2j diagram (indicating).
|
3 And it will be used not just to perform
‘: standby control of the plant, but also to perform experiments
si on the benefit of the new system to the operator.
6 Experiments like this have been conducted for
7] scme time at Halden, and they've come up with some qualitative
8; guidelines con effective ways to present information on
g the sceen; and some gqualitative indications that it is in
,o? fact helpful in reducing operator error.

n DR. OKRENT: I think my impression of the EPRI

i
12% program and the German program is that they started with a
(T ,35 different emphasis, that the EPRI program in fact was aimed
,4% at improving plant availability:; and this leads, then, to a
‘SE certain orientation of your model development and so forth where
15% the German program was aimed toward safety improvement,
17: availability perhaps, also; but I think I would not myself
18 r label them as either in the same stage of development Or
19 i similar in approach.
203 Now, the EPRI program may be =-- could be modified
21 é to become safety-oriented, and that could lead to a rather
|
22 t considerable change in the thinking that has gone into how
23; you approach the subject, what you would expect ¢€ the system;
24| it is a much harder task than they had originally set.
Mnicmﬂﬂmmﬂnwm }

25 | MR. DI SALVQO: Yes.
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Well, I think, too, maybe the balance between
availability of systems and the wcrk at Halden is probably
a little . Joser.

But in order to get the cooperation 2f the utility
I believe the European program had to show benefits for them.

DR. LAWROSKI: Do you know whether or not color-
blindness precludes being licensed?

MR. DI SALVO: I asked that exact guestion
while I was thc :, and the answer that I got was no, it did
not preclude an o, :rator becoming licensed, because you use
symbols as well as color, and variations in brightness as
well as colors and symbols to differentiate.

I don't know what the percentage of color-blind
males is.

DR. LAWROSKI: But there's a variation, too,
in degree of color blindness, as well.

MR. DI SALVO: Well, we might have tc make sure
that's a requirement for operator's licensing.

But thev've considered that, they are very thorough
in their work in thas area.

Okay, soO we expect to start our initial work in that
area befcre the year is ocut.

I do want to make a comment on one additional
program =-

DR. SIESS: Do you expect to start something on this

o ol
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part icular item in FY '79?

MR. DI SALVO: Yes.

DR. SIESS: What money?

MR, DI SALVO: Okay.

We have =--

DR. SIESS: If you get the additional 4007

MR. DI SALVO: Yes.

We have been talking with Oak Ridge to evaluate
the feasibility of additional requirements for improved
systems operator action. And their emphasis is on computericed
diagnostics. I would say it is at least 50 percent on
computerized diagnostics. And the rest a survey of human
error contributions, such as procedures, and potential improve-
ments in simulators -- just to sort of get a baseline.

We have a tentative schedule for the early work
which would review the information currently available to
operators, review what systems we might want tc consider
menitoring i'ore closely with potential for locking for
violations of tech specs or additional warnings or possibly
providing interlocks such as the reactcor could not go o
power; and also the work on computerized monitoring
diagnostics.

This is in plus-months because we haven't started
to program yet.

And I would hope even ocut of this very early

448 109
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information we coulé do some guidance to DOE; DOE anticipates

2 a rather large program in this area.

3 And I would think before we go too far down the

t; road we would be giving them at least our first-cut information.

5 And they can make some decisions on where they would like

5 to go.

7 This is an area that we are most likely to get

8 implementation out of, and we're excited, and it seems to be

9 the one where we have mcomentum; and we should move quickly

10 so as not to lose that momentum.

| Okay, the last item in the program is pending,

’71 and you can make a decision on whether you want to go into .
( 13| '8l after I've finished this.

|

14 ; I discussed this program several times in the

‘Si past, We have a contractor pending =-- I don't know if he's

‘6} still willing to work on this, we put him off for so long.

/ It is developing improved methods for assessing value impacts.
18 I'd like to make a point about this program:
19 I think the last time we spoke there were some

comments made about the value ¢f this, and the ability of

21 this program to -- the value impacts in general =-- to

22 | develop any useful information.

23 DR. SIESS: Ray, I think you're wrong.

24 I think at the last meeting there was a fair amount
\ce-Feceral Reporrers inc.

3 of discussion about whether the value impact methodology
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1 should be coming under the improved safety systems spectrum.

2& I don't think any of us have question the need for the

3’ value impact study, cost-benefit analysis, or whatever you

4 want to call it.

5 But we thought that it applied to across the

é board selection of a research program, to how you were going

7; tospend your research money; and in view of the small amount of
3| money that was available under the budget item for improved

9 safety, that we didn't like several hundred thousand being
10 taken out of this.

1| And we were trying to convince Sol that this

12 is Jverhead somewhere.

‘
(: ' 13 MR. DI SALVO: ' Okay, I understand your point: but

14 E I think =-- well, let me make the statement in support of

15; this program:

16 | Specifically, T think that this particular program
|

17 | is even more important as a result of TMI than originally

18 ; thought.

19 | Previously we had indicated that it wculd going to

20! help us prioritize our research -- and you are right: it

21' should go across exploratory and confirmatory research.

22? And we also indicated that we needed this toc give

2:3 us some guidance as t¢ implementations of scme of these

24 concepts that we've come up with.

Ace-Fegeral Reporrers Inc.
25 I don't think you need a value impact system
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necessarily to make judgments; we maxe judgments all the time
without that.

I think, assuming we can get this work underway,
it is 70ing to assist in the defense of our decision, and
also assist the rztionale, developing the rationale on which
we make decisions.

As a result of TMI there are all kinds of
requirements being imposed, some if not all of which will ke
laid upon the industry; yet I don't believe there is any
quantitative answers on the effect of these recuirements.

Secondly, NRC is working on a lot of different
areas on improved safety. And conceivably there will be
requirements proposed, developed and/or proposed, in all of
these areas.

And it's not obviously to me that we should try
to impose all of these requirements or implement all of these
requirements; I think the risk reduction potential, cnce
you apply a certain requirement, changes for subsequent
requirement.

So it is very obvious to me tha: we are going to
need some methods for at least relative technigues tc help
indicate where the real risk reducticns might lie, both for
any given concept and alsc for combinations of concepts,
and even for timing of concepts.

So I want to again express my snpport for this
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particular work; I don't think that you are arguing with me
on this. But I just wanted to emphasize for the record that
I think it's an important program that is going to assist
us not just in improved safety.

DR. OKRENT: I am arguing with you on it,

MR. DI SALVO: Ch!

(Laughter.)

DR. OKRENT: You still have what locks like a
relitively limited budget, and given the previous discussions
we asked the safety research statf how it was that they were
applying their risk assessemtn methodology to tall the

licensing people which gene-ic issues they should study, but

they weren't looking at their own program to see what they should

be dcing research on.

It seems to me, rather than spending 400K
from your limited funds in research to improve reactor safety,
you == con methodology -- you should spend whatever is the
appropricte amount of money to lock at your own programs and
see 1f they ure across the becard, you are expending your
money mcst expeditiously.

And it's not I think a guestion ¢ ienerating
methodology. I am skeptical that by work on methodolegy you
will be able to get very much bevond where you now are with
regard to your ability to make judgments.

Either vou'll assume that the numbers ir. WASH-1400

&

|

I 1~
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are right, and arrive at some judgment; or you'll say there
is some uncertainty in the numbers «=- which, indeed, there
are -- and you'll have to then arrive at modified judgments
and so forth.

And I am skeptical about the import of the
methodology developing, frankly.

I'll leave it at that.

MR. DI SALVO: Yes.

DR. SIESS: Dave, you are skeptical about the
development of methcdology for any purpose?

DR. OKRENT: To be able to apply some kind of
methdology in these generic issues, they didn't have to go
out and do some kind of $400,000 research study on
methcdology before they gave advice on generic issues; and
they are giving advice here to put your money with regard to
Inspection and Enforcement and so forth.

Well, how is it they need it, methcdology
development, in crder to assess their own research? =-- is
what I'm asking?

DR. SIESS: You'wve got no objecticn to using
the availabile methodology. You don't see any point in going
out and spending money to develop more refined ones?

DR. CKRENT: Wel’, I need to be convinced there's
a need =--

CR. SIESS: More refined, but not necessarily better?

43 113
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1 DR. OKRENT: VYes, that's a way of putting it; and

(o8]

especially out of a small budget.

3 MR. DI SALVO: I think you may be overstatin

4 the degree of scphistication in the methods that we

5| use to assess the generic issues.

5| DR. OKRENT: It's not that I am overstating those,
7

I just want to know what you will have after you've spent

8| 400K con methodologv?

9 DR. SIESS: How much of that 400K is on developed
and how much is on applied?

' MR. DI SALVO: I think we envision about =--
12

(slide.)

(“» 13| == if words are any indication of amounts

"v of dollars, I would say about two-thirds developed and one

13 third applied.

develcp some consistency amongst all of these different

16 But the idea would be that this, the development
‘7_ phase would be just that, with a few applications. The
|
18 | individual programs involved, the program on vented containment,
" ' the program on shutdown heat remcval, and all these others,
20% would take the guidelines and methods developed in this
21} program and apply them to concepts, such that the applicaticn
|
a2 i really would be within the individual program areas, to
23 |
|

24 ||
Acw-Fegeral Reporters, nc.

25

assessments.

So, you know, it's an iterative thing. You can't

143 1M¥
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l" do development without some application and vice-versa;

‘ 21 but I think maybe two-thirds o.. development.
|
34 DR. OKRENT: Let me give you an example of why
4 I am skeptical.
5? You have a very fine methodology, very detailed,
6| a big checkoff list of whatever, and one could have loocked
7| at WASH-1400 with its assessment of seismic risk, and have
B gone through the whele checklist, and then looked at the
7 bottom line of WASH-1400 and said, seismic risk is not a
lo‘ contributor, so there's no value, as it were, from reducing
1" | it; and arrived at a conclusion which is different from the
!2? current emphasis of the safety research program, which is
(:- 13 | arrived at without this value-impact methodoclogy, by going back
14E and seeing whether WASH-1400 was correct cr whether there
15{ were uncertainties with regard to evaluration of seismic
16! risk.
17; MR. DI SALVO: Well, that assumes you believe
!81 WASH-1400, I think we recognize that there are scme short-
39‘ comings in that.
20 I'm not sure it's worth pursuing any more; I
21 understand your point.
::; DR, SIESS: Let me ask: I guess if vou could
235 come up with a value~impact methodology that was easily
24 enough understood and formally enough carried out, that you
ce-Feceral Reporrers, inc.
25| could come in to the ACRS and they will be copvinged
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immediately that you have made a right decision =-- without
their judgment =-- and you would have something?

(Laughter.)

MR. DI SALVO: I doubt that.

(Laughter.)

DR. SIESS: The chances of your doing this are
less than average.

(Laughter.)

MR. DI SALVO: I would agree but at least it would
give us a framework on which to base our arguments. I think
that is one of the major values of this.

DR. SIESS: The danger I think some of us figure
it will be used in place of judgment.

MR, DI SALVO: I doubt that -- well, that's
certainly not my intent; and I would hope that that wouldn't
occur. I think we always view this as an aid to judgment,
not the decision-maker itself.

Okay, I have talked about what we anticipate doing
until the end of '79, carried on in some detail about
programs planned in 80 =-- and I could end it right here.

You have the package with the planned achievements
in the program areas, and you have additicnal information in
your handout; so it's really up to you how much you want to
cover this in detail.

I would just as soon conclude now, unless there
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guestions.

DR. SIESS: Well, what is Mr. Silverberg's
presentation on?

MR. DI SALVO: Core catchers.

DR. SIESS: Let's keep in mind the ACRS has to
provide to the Commission some advice on the FY 81 budget;
and I think ycn better get us up through '8l.

MR. DI SALVO: Would you like to dc that before or
after lunch. I can get you gquite a way through by 12:30.

DR. SIESS: I suggest we go right on -- let's see,
the cocrdination between NRC and DOE, you've already covered
that?

MR. DI SALVO: Yes.

DR. SIESS: So it's the twoc items scheduled here
for 11 o'clock; right? Proposed changes to the program
because of TMI?

MR. DI SALVO: I covered that briefly in the
overview,

DR. SIESS: Yes, you did.

S0 it's really going on through '8C supplement
and FY 817

MR. DI SALVO: That's right.

)

R. SIESS: Well, we would like to hear FY 80

sup

0
(o

ement proposal, and FY 8l.

. DI SALVO: Right. ;‘;48 \ \ﬂ
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DR. SIESS: Let's take a short break, and we
wen't necessarily break at 12:30. We'll try to finish those

two items.

(Recess.)

DR. SIESS: Okay, proceed.

MR. DI SAIVO: Okay, the topic is FTY 80 supplemental
and I'll refer you to an earlier slide in your handout
which was lah<led Effects of TMI-2 on Programming -- somewhat
erronecusly. And what I'll be discussing is the delta
between the 1.0 and 4.4.

I have a detailed slide on each of those, and
I don't think they are really necessary. I think I'll touch
enough of those that you'll get the gist okay.

Okay, the first one identified was alternate
containment concepts. As you know, the work that we have
underway right now is strictly limited toc assessment of the
vented filter containment; but in reality there are many, many
meore containment concepts which have been propcsed or may be
proposed other than vented filtered.

The kind of concepts we are talkinjy about and the
kind of risk reduction we are talking abcut are generally
those concepts which in some way would help to mitigate
the consequences of a meltdown accident.

We feel that that's where the greatest pctential

for risk=-reduction lies.
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What we envision with the delta for 80 in
alternate containment is a survey study which would assess
the values and impacts of the alternate containment concepts.
It would review the previocus analyses, systematize the
information available on the acceptable designs, and long-range
for us the experimental informaticn.

And then make some assessment for the technical
feasibility, and some relative assessments of values and
impacts =-- these may not be very gquantitative.

But I think the idea is to get some systematic
look at the great variety of containment concepts which have
been considered.

The following slide is a list of some of those
concepts.

(Slide.)

I'm not sure yet whether we want :0 look at some
of those individually, or whether we want to look at them all
at once.

I gave to ycur staff earlier today a work scope
which was characteristic ¢of the survey study.

In addition we might want tc break some of these
cut in more detailed studies.

DR. SIESS: Let me back up a minute:

This FY supplemental budget regquest, FY 80

supplemental budget regues* for improved safety systems
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1| is 3.4 million?

2 i MR. DI SALVO: Correct.

3 | DR. SIESS: And you are talking about the

4 increment now?

5 You had 300K for alternate containment originally?
5 MR. DI SALVO: Right. Strictly for vented filtered

containments.

8 DR. SIESS: Okay, and this is other than vented

9 filter?

10 MR. DI SALVO: Right.

| Of course the information on vent-filter containment
12; we would hope to get in ocur major program; the passive

(' 13} containment system is one that I understand we'll be hearing
?4§ a little bit more about tocday; core retention devices, which
15! we previously identified as a separate area, and remains
16 | so; but I think it belongs in the context of alternate
:
77: containment concepts.
13? And also changes that you might make within the
‘9; containment itself, not necessarily the structure or design
20 | of the containment building, but the whole concept of
27% containment itself, whether benefits might be achieved by
22 | recombiners or what's the feasibility of recombiners that
l
235 could cope with a lot mcre hydrogen .n a design basis
24 accident.
\ca-Feceral Reporrers Inc. |
3 | So we perceive some additional work. We've done

| A
: o
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1| some work on this in the past, which has been published in

21 reports. We'd like to expand upon that.

3 I don't have a slide for the Celta on alternate
4 decay heat removal; but basically it's this:

5l The work that we have now at Sandia is limited

4 initially to that equipment necessary to bring the plant to

? hot standby.

3 We also would like to lock at =xtension of that
9 work to cold shutdown conditionms.
10 And we'd alsc like to look at some of ‘he concepts

which have been proposed other than add-on .inkered systems,

12 such as ground wells, and see how much they might improve
|
(i 13 | the availability.of system.
143 We talked in the past about alternate ECCS.

1s | We still think this work is necessary.

16 | DR. SIESS: You don't have a slide on @&cay heat
;7: removal?

18 | MR. DI SALVO: No, I don't.

19 We have talked in the past about alternate ECCS.
70 | We still feel that this work is necessary for various

21 | reascns.

ry

The delta is 300K, and again this wculd be a systematic

(]

213 identification of concepts, collect the information and

24 review the experimental information which has already been
Ace-Feceral Repoiters, Inc i

25 generated; and possibly evaluate the feasibility of scme of
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these concepts using the existing thermal hydraulic codes.

We might even go so far as to identify additional
experiments.

I think what we are talking about in 80 is
oh, I would say, I think we would start analyzing performance
of alternate ECCS; I think we could get that far, at least
for things like alternate injection pecint. Currently we
can handle things like alternate injections gquite easily.
And we might want to examine thcse.

So we see additional work on alternate ECCS.

DR. SIESS: Now, originally in your 1980 request
you had $2-1/2 million in alternate ECCS?

MR. DI SALVO: Correct.

DR. SIESS: What was that for?

MR. DI SALVO: We ravisiocned beginning work
in semiscale test of alternate ECCS concepts.

DR. SIESS: And how did TMI-2 change that?

MR. DI SALVO: We decided to shift ocur emphasis

to doing interacticn work; also it turns out that as a result

n

TMI there's a lot of additicnal work chat's been identi

I

ied

O

(21

or semiscal:; and semiscale might not be available to do
the kinds of tests that we are talking about.

DR, SIESS: Basically within the same budget
framework you shifted?

MR, DI SALVQ: Correct.

K e
£ l'-
N
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We delayed the start of experiments on alternate

2‘I ECCS in emphasis and replaced that emphasis with work on
3 human interaction.
4i Now, in the area of human interaction we've
|
5? asked for a sizeable delta, and back in your handout there is
6 an indication of how that delta would be spent.
7 The delta we are talking about is the change from

3 0.4 which was what we had originally budgeted in the 80

9 bﬁdget on human interaction, up to 2.1, which is a rather
10 hefty increase.
1 And the areas that we are talking about are
12? those shown.
(: ‘31 Tt . work on human error sensitivity I've already
14  described to you.
15 And these two (indicating) we expect to start
16’ at Oak Ridge; and these would be continued in 80. We might
17; or might not continue this work in 79.
’3; Bu we would pick up some work on safety system
391 interlocks, trying to identify what information is presented
29' to the operator as to emergency or engineered safety features.
21% But let's talk about differences here:
22; We see a potential for much greater activity
23 in the area of accident monitoring diagnostics, along the lines

e of what I showed you in the CRT displays, what should be
Ace-Feceral Reporter;, Inc. |

25| the requirements for such systems? I think we would like

| 148 2%
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vl to lock at this. This is somewhat related to that (indicating).
i

2 i I think as a minimum we want to go back to areas in WASH-1400
|

1] and try to identify what information should the operator

4 have in each of those sequences, or at least in representative

5 sequences? -- to tell him what the status of the plant was,

6 what did he have available? And wha timprovements might help

7| him in understanding the status of the plant.

3‘l I think this would help us determine what

? requirements we might want to make on new instrumentation.
‘0‘1 The monitoring and diagnostics would enable us

1Tl to get a better feel for what kind of improvements we want to

12 | make on display again.

: .

C 13 || It's very difficult for me right now to make some
14\ specific suggestions for requirements, but I think
15 ﬁ as was made clear by the handout earlier, there is potential
16 ! for improvement in terms of this information.

|

17 | What we call human interacticn review is sort c¢f a
18 broad study, a continuing effort to allow us tc reassess the
19 contributions of human errors, and make some guantitative
20 reccmmendations as to where we shovld invest our resources.

Class-9 simulator capabilities, we talked about

24 | eariisr -- there's really tweo ways you can go about it:
23§ Basically we are talking abcut what =-- how would
24 | we improve the capabilities of the simulator, such as to

Ace-Feceral Reporters Inc

25 | be a more effective tool to

m
n

sist in operator training.
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There are a couple of ways you can look at this,

2 you can look at this from a narrow parspective, a near-termg
3 perspective, and that is just take some representative
4 sequences from WASH-1400 and put it into computers and study

5 the capability of that.

6 Or a second, longer-term apprcocach might be that

~

you want to examine the potential for simulating the entire

8 spectruvm of accident conditions which would be based on
9 best-estimate thermal hydraulics and system response =-
10 much more difficult.

“% But at least we wa"t to lock at what would go into

i2! improving capabilities of those simulators.
|
U IJL I think it's also interesting to note that we
4 | might want to loock at the link between simulator capabilities
15 ? and accident monitoring and diagnostics in that I would think
{
16 E there would be a potential for incorporating in newer plants
|
171 at least, if not >lder cnes, computerized systems which might
8 ; suit beth purcses to some extent.
!9. You might have a system which modifies the status
20 ¢f th nuclear reactor in which it installed, and while it's
21" not being called upon for use, such as during refueling or
22 ther periods, use that same system as a simulator for training
23 | operators. You would have a plant-specific simulator which
4 might be an idea that is worth pursui: y a little further.
\ce-Feceral Reporrers Inc |
25 | Safety system interlocks, it's really tco-restrictive



jrbl2é 126

p—

a term. What I really mean there is better ways to identify

o

the availability of engineered safety features, and other

3k systems; and this would be helpful.

4 One would be a list of the safety significance of
5: particular systems, safety and nonsafety related as determined
s by their involvement in WASHE-1400 and other risk assessments

7 which have been done since then.

8 And a second list which would take a lock at

9 these systems and identify when their status is made known to
10 the operator, and whether or not those status indicators

i might be improved somewhat.

125 And sort of do a cross-comparison to identify
(\ U'f improvements that might be made “o systems which provide
‘43| a significant contribution tc risk, should they not be availabie.
15 | And then propose a spectrum of ways to implement
16 | those improvements. One is just to put ancther alarm in the

| contrel rocem that that system is unavailable.

18 | Another might be that you actually engineer some
interlocks in the systems such as to make cperaticn impossible.
The thing that comes to mind .s the old seat belt idea

21 ! where you can't start your ignition unless your seat belt

22| is locked.

o
(]

Sut that would be on the other end of the spectrum.

24 | I think we would want to look at what the possibilities are

Ace-Feceral Reporters Inc. |

g
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and evaluate the pros and cons.
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And finally, an item called information flow during:
reactor accidents -- I really don't have this well-defined
in my mind, we are talking about this in the Staff, internally.
This would be more of a systems model of information £flow,
nct just within the control rcocom or even within the plant
site, but information flow internal and external to the plant
amongst the regulating agencies, those people responsible
for generating evacuation plans, and also, of course, within
the control room.
The idea would be to try to identify areas
where improvements might be made in terms of information flow,
what kind of information is generated, what kind of
information is needed, where the decisions are made. Something
along this line may be done now I think. The Commissionis
thinking about what its role is, and I think some of these
investigating commissions are, also.
DR. SIESS: Suppose they come up with something
you haven't thought 0f? Have you got any flexibility in
here in the FY 80 or 81 to take care of that?
MR. DI SALVO: I think if there was =-- well, yes.
DR. SIESS: By reallocation or dropping scmething?
MR. DI SALVO: Well, I think we provided sufficient
funds and sufficient generality in our specificaticns that
we have certain flexibility. Unless it's something that's

really major.
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I would think that these areas broadly enough
interpreted cover it all; although I am not certain of it.

DR. SIESS: What about simulatcrs for anomalous
transients? You've got Class-9. But TMI wasn't a Class-9.

MR. DI SALVC: Oh, I think it was; it depends on
how you define the term. It wasn't a meltdown, but it was
Class=-9 in terms c¢f more than Class-8.

(Laughter.)

DR. SIESS: I classify it as an anomalous transient,
which had characteristics that people weren't trained
<o handle.

MR. DI SALVO: You are talking multiple failures
as opposed tc total meltdown.

DR, SIESS: I am talking about how you might get
there, rather than where you end up, -- where you don't want
to wind up.

MR. DI SALVO: We want to look at simulator
capabilities that have =-- well the capability to simulate
more than just the classical DBA.

I think that's been the case up until now.

So that explains the delta in human interaction.

We indicated a delta for seismic design, and
we in our original 80 budget we didn't have any money at all

for seismic design. We simply were waiting for the results

129
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But I think we've seen some things we can 3o
before then that might be appropriate. The s:cope as originally
proposed was to review candidate concepts in terms of
capabilities, and either strengthen the current designs,
or you could increase the energy adsorption capability, or
you could isclate things.

We've also recently considered another alternative,
that is subsurface modification around the plant. I'm not
well enouch informed to discuss this in detail, but I've
heen told there are ways you can provide trenches and things
in which would reflect the seismic forces; and that has in
fact a potential for backfit.

I don't knew how feasible that is, but it's a
concept which has been proposed.

We alsc received some interesting proposals
oneneryy adsorp=zion capability, and we'd like to pursue that.
We haven't made any commitments on that.

In your handout after this slide you'll see scome
pages from a repert from Engineering Decision Analysis
Companv that was for Sandia Labs several years ago, befcre
there was ever an improved safety program. And it evaluated
some 25 different concepts for seismic effects. And these
are examples of the kinds of results they generated, and
anéd I think we would want to look at this kind of stuff in

detail.

1sg 139
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This is an area where there is probably some
experimental work warranted, whether it be on the properties
of the energy absorbing material or scme shaker table tests
with mock-ups; but I think it's an area where clearly we would
want to have the capability of doing something.

DR. SIESS: Do you want to go back through how
you got this into the FY 80 supplement based on TMI 2?

MR. DI SALVO: 1It's not strictly based on TMI 2;
we figured while we have a chance we might as well go for it,
request a full reinstatement of the program. It's not
directly related to TMI 2.

DR. SIESS: Well, it's not a reinstatement,
because you didn't have anything in your original FY 80
forit.

MR. DI SALVO: Right, but we saw some things that
we can do in the near-term, and thought this was the
appropriate vehicle for getting that work started.

DR. OKRENT: Let me suggest an area of
interaction between seismic safety and improved operator
response.

I am not sure if you tried tc think about
how many signals the operator might get if there were a
large earthquake; and what fraction of them might be
spvurious, and how he would decide.

I suggest you flag that as one cf the items
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under one or the other cof those that at least you start
thinking about.

MR. DI SALVO: I think we have that guestion in
mind, Dr. Okrent. I've heard you ask that guestion before,
and we have that in mind in terms of instrumentation available
to the operator.

Of course the scope I described in seismic design
does not address the question.

DR. OKRENT: I'll gc one step further:

You might also link this to the shutdown decay heat
remcval gquestion, given a severe earthguake, is there some
advantage to having certain parts of the plant, whether the
specific controls respond and are particularly available to
decay heat removal, or are particularly subject to confirmation
as to their status, or whatever.

So if you are trying to lock at an area of
improved seismic safety, you might try to mix those different
items as they relate.

MR. DI SALVO: Okay.

Finally, we requested a reinstatement of funds
available to do some scoping studies on these cther concepts.
If we look at this, these were the things that were regarded
as having less risk reduction potential == I shculdn't even
say that.

They may or may not have had less risk reduction
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potential than some of tiae other areas of higher priority,
but they didn't make it into our top five for various
reasons.

But looking at some of these in light of TMI
it's very instructive. We had identified offsite emergency
response as a topic that was worthy of further study,
and I think that's proving to be the point right now.

It's not so cbvious to me at least what type
of researcn this falls, for this category; we are coming up
with a ot of research on a lot of fixes that are going
on. But it's less obvious what actual research should be
conducted. But this is one that's received much more
attention since TMI.

Protecticon against sabotage, we feel it's very
adeguately covered by the ongecing work on sabotage. The
committee has received a published program from Sandia on
their program for protection against sabotage; and their
bottom line for this is the develcpment of design options for
protection against sabotage.

On-line mo:. .toring, that's very wvaluable fcr some

systems since TMI; referring to this under the human interactian

group earlier.
Improvements in plant control might have been
warranted in light of TMI, expecially as relates to the

secondary side.
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So those are the things that we might want to
reexamine in terms of elevating those particular items to
higher priority. But right now in those areas in which work
should be underway =-- there should be an asterisk there
(indicating) =-- I feel they are receiving appropriate
attention (indicating).

DR. SIESS: So what does that mean? You
wouldn't be locking at the ones with asterisks?

MR. DI SALVO: Well, no i* means that we are
locking at them any way. We might lock at where we would want
to augment various areas, but we don't see any big, new
initiatives in these areas.

DR. LAWROSKI: You referred to a specific Sandia
report?

MR. DI SALVO: I have a copy of that if you'd
like it.

CR. LAWROSKI: I would like it.

MR. DI SALVO: So that covers the delta for 80.
Now, I think we can cover 8l very quickly, because it follows
along the same lines.

I think we see a termination of t'.2 work ¢on
alternate containment, at least as far as what's been proposed
sc far.

We are helding ourselves open for the possibility

“+0 7_55
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of experimental work on the vented containment and possibly
other containments.

As I menticned earlier, things like efficiency
of containment filter material -- and I'm not sure what.

I think cthe specific topics will be generated in the course
of the work.

I'll talk about the amendment column:

This assumes that we get the $4.4 million and
do the work that we hcpe to do.

Under alternate ECCS we would like to get
actively invelved in modi“ication of semiscale and testing
of alternate ECCS concerts in semiscale cr some other
experimental facility.

The human interaction work we expect to continue
for a high level effort for some years; and it's difficult
for me to specify exactly what the products are going to be.
In your package you have scme indications.

In seismic, this number reflects the possibility
for experimental work (incicating).

The scoping studies that have been presented at
(ir“icating) this level.

DR. SIESS: What did you say about seismic design?

MR, DI SALVO: I said in the amended level,
this presumes a potential for experiments that might be

. . 2

ied in our earlier efforts.

"

identi
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DR. SIESS: As of right now you are not authorized
to spend any money for experiments. All you can do is
get DOE to spend it.

MR. DI SALVO: Well, that's what we are going to
ask for in our 81 budget, ask for a reconsideration of that
position.

DR. SIESS: Now, NUREG 9438 has five items.

It had a list of others that you were going to scope and to
add into the program as time permitted.

The FY 81 budget essentially assumes that none
of those wi.l have been scoped far enough to add them to the
list?

MR. DI SALVO: That's right.

If you'll recall, originally we had a lot higher
numter here, but we got called to task for trying =-- for
being underly-specific. We put in a large dollar amount
here which indicated additicnal research as identified; that
doesn't seem toc fly too well in the administrative circles.

(Laughter.)

It doesn't provide for contingency, if you will.

DR. SIESS: ECCS also includes some experiments,
does it not?

MR. DI SALVO: Yes.

Experimental werk potential, alternate containment

alternate ECCS, seismic design, pcssibly interactions =-- I

443 }55_,

’
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1| am not too sure.

: 2; There's a separate item in the 80 supplement, by
3 5 the way and maybe the 81 budget that proposes the
4; possibility of installing computerized monitoring and diagnostic
5" equipment on LOFT. That would be a very good test vehicle.
6! I think without getting into problems of who should do what
?1 and pay for it, I think that's a very good idea.
8% I think we have a reactor there that while it's
9 nct a PWR in the strictest sense of commercial operation,
10 it ronetheless provides a very good opportunity to investigate
111 accident conditions, and also an opportunity to understand
12; what kind of information is available for operators in those

(T 13|] circumstances.
“E DR. SIESS: Going back to the OMB ban on physical
15 | experiments, at least theoretically the work on alternate
16}' centainment, seismic, might be done under DOE auspices.

.
17 || But anything you wanted to do in semiscale,
18 | that's nct under ycur cffice; is it?
19 || MR. DI SALVO: Yes, it is.
20 DR. SIESS: You couldn't pass that off to DOL.
21E MR. DI SALVO: Well, the facility itself 1s owned
.
22: by DOE.
23 DR. SIESS: OQkay.
24 MR. DI SALVO: The same is true of LOFT
ce-Fecers Reporters Inc.

s DR. SIESS: Who's going to pay for the
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decommissioning?
Laughter.)

MR. DI SALVO: Okay, so I'll summarize.

Summary of technical status, it's that we feel we
have appropriately revised our pricrities in 80 and 81 to
reflect the concerns related to TMI.

I am happy to report that we have actually
initiated work on our highest priority topics =-- and that
I have been unable to report in a year and a half.

And finally that we are still under gquite a bit
of uncerta‘aty here as to our rate of progress in the future,
both the rate and the depth and the breadth of our
progress still has to be determined based upon relative
allocation of funds and cther agency dealings.

So that's more than I intended to say, but it is
all that I do intend to say.

Silverberg has a presentation on core catchers.

DR. SIESS: How long is that presentation?
Without gquestions?

MR, SILVERBERG: Abcut 20 minutes.

DR. SIESS: Dr. Lawroski just veted for doing that

after lunch.

Recessed one hour for lunch.

(Whereupcon, at 1:45 p.m., the hearing was

J
b
"

0
8
N

' A
recessed to reconvene at 2:43 p.m. t 4 ( ?Sy

~
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AFTERNOON SESSION
(2:45 p.m.)

DR. SIESS: The next order of business will be
a presentation by Roger Mattson from the Office of Nuclear
Reactor Regulation.

MR. MATTSON: This presentation might emphasize
the formality of what I have to say; but I do have a couple of
points to make, and then perhaps we can discuss them. The
Research people have been kind enouch to let me intervene
in their schedule.

As I understand it, the subecommittee is considering
the improved safety research program pursuant to its annual
review of that program for reporting to Congress -- is that
the bottom line?

DR. SIESS: Right.

We are interested in the FY 81 budget, and alsoc
in the FY 80 supplement that's TMI-2-relateéed: as w=ll as any
comments that th2 representative of Regulation might want to
make aboutprevious or current programs, shall I say.

MR, MATTSON: Let me bick up and say how we came
to a collegial Staff view last vear in the formulatiocn cf
this NUREG 0438, which contains the five general program
areas currently in the improved safety research program.

NRR participated in the group that wrote that

-

repcrt. The NRR representative was Les Rubenstein. Les went
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N 1' to his work with the ¢ :1p to prepare the report armed with
' |
2; NRR Staff concurrence, that is, we performed an administrative
3l function within the Office of Nuclear Reactor Regulation
4; to obtain input from various divisions, to keep informed of
S! the development of the program, and just where their inputs
é were factored in, and tell them why; and over a period of
71 several months there was a consensus Staff view within NRR
8| on the program that was proposed last year.
9 Finally, the program was written down and on its
10| way to the Commission, NRR formally concurred in the program
|
1| at the Office Director level.
l2i Then of course it went through Ccmmission review,
(i. l3w the ACRS inputs were factored in; and it became what it
14f became and was approved and published and what-have-you.
15; You have to recognize, I think, that there are
16‘ two kinds of NRR interaction with Research on this sort of
1
17|  thing:
Isl The first is a technical interaction, and although
19 || technical discussions are complicated, and technical principles
20t are scphisticated, and they take scme time to wcrk out,
2?j there is no particular record cf technical disagreement
:2! between NRR and Research on what the program ought tc contain,
235 or the methods for going about sclving some of these
24 guestions, or addressing these guestions.
Ace-Faceral Reporters, Inc. ‘
25 | The technical interaction is, as you would expect,

| R ——— v |- W | . T
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complicated, but it is accomplished.

The resource interaction is more difficult.

There are finite resources for any agency in government
today, aad the NRR and Research are in competition for funds
that become available. ;

That isn't to say there's a ~oal, that we jet our
share and they get their share; it's more that if there are
going to be program increases to address safety gquestions,
said program increases are for the agency and some finite
character determines the budget process. And if they go for
one thing, it is more difficult to go for arother.

We said in the course of .ast y=ar's budget
preparation that while we supported the technical content
and importance of the improved safety research program,
that if it were to be funded by taking money away from
more instant safety guestions, like unresclved safety issues,
or a confirmatory research of some long-standing character,
then we would have to oppose that.

So it becomes a guestion of balancing pricrities
at a Cormission total-program level; and it may be that

because of those resource pricrities and balancing judgments

5

that go on in developing this kind of budget, *here's

"

impression that NRR is behind the improved safety research
program.

think that's an over-simplifiec impression.

148 14D
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And I hope it doesn't imply that there's not technical
agreemént on how this kind of thing should go.

I am sure that as we go forward in the budget
process in 8l there will be similar considerations over the
next few months; but the activity going on now to obtain
technical consensus and technical thought on where to go
can be kind of separated from those research priorities and
resource priorities -- those considerations will come later.

Okay, let me turn to the technical guestions:

I'll first say that the traditional or recent
organization within NRR for developing the kind of technical
thought that I'll attempt to represent here today doesn't
really exist in our current organization in NRR today.

We have two division directors out of four
assigned to other activities; we just lost Vic Stello to the
Cffice of Inspection and Enforcement; and we've just lost
Roger Boyd to a job ocutside the agency.

We have three major task force efforts disrupting
our normal ccurse of work, and so the time available in the
management system to form ccllegial views on technical matters

2 the scrt being discussed here tcday, is not as good today
as it was a year ago.

Nevertheless, %the Lessons Learned Task Force,

which I am directing, dces have an eye for where are we goin

15}

in the future, and what we change relative to what we did in

143 143
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! ! the past.
- 23 And I think that that perspective is probably
3| more to the consideratiocns of what sort of improved safety
4 research ought to be done.
|
5 I'll try to boil that down in a few words:
) Improved safety research, I used to think of in
7, terms of more prospective change than retrospective change;
8 { that is, improved safety research seemed in my mind, and I
9 i think in others, to be: what can vou improve in machines that
10 : you might be building in the future, or in machines already
"j under construction? =-- more than backfit, the retrospective
12: application of improved safety.

- 13| That's not to say that there might not have been
14| scme retrospective implications; but I think prospective was
15| more the word that meant improved safety research.

16 Well, I think Three Mile Island taught us that

|

17 i we need a retrospective lock, we needed a thorcugh look,

18 | and very quickly.

‘9f That's led you to yvou, as a commistee and this

20| subcommittee to look at exploratecry research. And I guess

21 j the thought I want to offer to start with is:

22 | What is the exploratory research in relation to

23¢ what you thought of previously as improved safety research?

28 | One of the difficulties, for example, of choosing
ice-Feceral Reporters, Inc

25 the five big -things to lock at for improved safety research

448 142
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last year, was the difficulty in understanding what needed

to be improved.

And there were people who suggested that the
way to choose these five things was the risk assessmenc; there
were others who suggestec that the way to understand what
five or six things ought tc be chosen was by exploring
consequences of failures of some existirg things that then
might be thought to be in need of irprovement.

I think somewhere in ull those words is an
association between what you'.e been talking to Sol Levine
about, in terms of exploratory research, and what I have
been talking about in terms of exploratory research, and what
we've been talking about for the last couple of years in terms
of improved safety research.

Maybe it helps make the point if I say that
I +<hink the improved safety research program might ought to
have a retrospective aspect to it this year that it didn't
have last year.

So, for example, if you are locking at alternate
containment concepts, =-- that's the thing that was impertant
last year =-- then the difference between altarnate
containment concepts program and an improved containment

program -- both of which are now in the Office of Research =--

< g
P
9]

w h of those ought to be in the categery of improved

safety research, that is, the special program £lowing through
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1 special legislation the last couple of years, and which

2! ought to be in the confirmatory research program?

3 What does that mean about their priorities,

4 and so on?

5 I think it's more important that we have an

6 improved containment research program with short-term payoff
7 | in the licensing process and in change in existing reactors,
3 both those now operating and under construction -- that is,
3 it's more important today than it was a vear ago.

10 And it is certainly more important to me today

11| than it is to worry about improved designs for a new generation

12| of reactors that I don't get any clear indication will ever
(. 13 exist.

4 Said another way: over these two or three years
|

15 ? I would think that the licensing view, the rescarch view,

16 the ACRS view, Js =-=- because of Three Mile Island -- a

1711 retrospective viaw.

18 I don’'t see that many new construction permit

19@ applications in the next tweo-to-three years.

20 If exploratory research and improved safety

21 i

research should come tc mean approximately the same thing,

r
LS ]

and maybe they ought to, then let me offer three areas that

23 we see, and the Lessons Learned activicy I think generally

24 ||

Ace Feceral Reporters Inc '

are shared in the NRR -- as places we cuth Até cor\saﬁr

25 spending that kind of money.
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The first is the area of degraded-core-ccoling.
The Lessons Learned Task Force said to the Commission
yesterday, that there are a few things of a degraded-core-
cooling nature, that need to be addressed in the short-term;
some others need to be considered in the long-term.

But the real, fundamental guestion is, are you
going to decide to do a better job of preventing degraded-
cere-cocling ==

DR. SIESS: Excuse me, where does the hyphen go
in there? 1Is this really a degraded-core or degraded-cocoling
of a core?

MR. MATTSON: It's the guestion of whether you
decide tc prevent =-- do a better job of preventing -- a core
from becoming degraded; that is, producing large amounts of
hydrogen and shattering because cf metal-water reaction,
or melting.

Or do you decide that prevention alone is not
encugh and that you have to mitigate degraded cores, mitigate
the consequences of degraded cores through design.

Sc¢ you have the question, for example, of
whether to improve emergency core cocling systems or improve
operator training, or improve plant control room diagnostics,
so that you increase the probability of interceding in events
leading tc degraded-core conditions; or whether you decide
that you must do more to miticate degraded-core consequences.

448 14B
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And mitigation of degraded core conseguences
could go from a simple decision to increase the hydrogen or
to design to cope with it inside a containment, to increasing
the capability of emergency core cooling systems to deal with
debris from core for example of the sort that was believed to
exist »~ Three Mile Island -- the core catchers.

It could be any, some, none, of those kinds of
approaches.

That kind of decision isn't going to be made by
the Lessons lLearned Task Force in the two months its got left.
It probably isn't going to be made by a research program
over the next six months, either; because wu have difficulty
in contracting in six months.

And in this tiine of trying tO review where
improved safety research ocught to be going in the future,
which you get an opportunity to do once a vear, I am not

ure what to say about degraded-core-cocling.

Except I am fairly confident you don't say

The Commission, and the 0Office ¢f Reacter
Regulation have to make decisions in the course of the next
year sometime I would think abcut what more is reguired to
be done.

But decisions I think c2n be made now, separate

£rom that, as to what mere ocught to be understood, what ought

A A0 1
448 14
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to be understood about alternative ways of dealing with large
amcunts of hydrogen, what more ought to be understoocd about
the course and consequences of cooling the core =-- those

kinis of things would appear tc me to be really more important
today than they were a year agc; as long as we understand =--
and I think we must =-- that a decision to study them, to
explore them, to consider alternative ways to deal with those
situaticns, do not necessarily imply decisions that they have

tc pe designed for.

Okay, that's about all I wanted to say on degraded-
core.

The second area is the -- I think we called it
last time -- abnormal events or abnocrmal transients and
accidents ==

DR. SIESS: Anocmalous.

MR. MATTSON: Ancmalous =-- there we go! =-- that
is the weord.

I've come tc use a different one, I call it
"off-design".

There is an area cf analysis, experimentation,
and simulation of transients and accidents, both those within
the design envelcopes of current regulations and the current
standard review plan, those that £all in between events as
currently analyzed Zor the design, and those that exceed the

event currently analvzed in the design.
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And there is a fair consensus of opinion already
informed in my mind, or in my judgment, among the representa-
tives of the industry, vendors, utilities, the NRC Staff
and I think within this committee, to begin programs now
which will grow over the vears to increase the capability
of operations organizations to handle permutaticns and
combinations of events different than those used in the
design process, to be able to interpret, understand, take
action, or multiple failure events, things that happen in the
real world that are not conceived in the prescriptive
stablized design reguirements used in the licensing process.

These include contrcl room monitors and switches
all the way to the digital analytical capacities or capabili-
ties of codes like TRACK, RELAP, and their industry
counterparts.

And then a use of those simulaturs in several
capacities, one being the training of operating crews, their
training, retraining, continual upgrading; the associated
development of procedures, drills, what-have-ycu, enhancing
operational capability.

And a second role for those simulators is a
sort of evaluation through gaining role the understanding
and feedback of reactor operator experience.

™he best way I know to illustrate that is

to say if there were such machines, a hybrid analog contrc
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11  room with a digital track, for example, and were there

2 | a proce< ' by which reactor operating experience was fed back
3 | into an evaluation group, either in industry or government, or
4 both == for the Davis Besse transient, to enter this
5 hybrid analog digital machine -~ a group of savvy, experienced,
5 systems-type engineers and analysts who were responsible
7 for evaluating operating experience using this tool, this
3 simulator == I think we probably would understand Davis Besse
9 tocmorrow better than we did a year and a half ago.
10 So two roles for better research, improved safety
lli research, in the training, analysis, simulator.
!2% The third general area I speak to has two factors,
|

(P 13! and I know this is in the research proposals for modification
14’; £ the improved safety research program -- things like
15¢ instrumentation improvements, both instrumentation to detect

16 and control off-normal things haprening in the reactor,

degraded-core cooling, for examrie =-- there the hyphen is

8 between "degraded” and "cooling”.
19 And also instrumentation to follow the course of
20 an accident.

DR, OKRENT: ExXcuse me.

I den't know how you got the hyphen between

23 "degraded" and "cocling" with a word in between.
24 Ferhaps you can help me?
\ce-Fecera Reporters inc. |
25 | MR. MATTSON: Degraded cooling of a core.
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DR. LAWROSKI: The core was degraded but it was
¢ooling.

MR. MATTSON: Improvements in the monitoring
way and diagnosis area in the control room -- for example,
ocne of the things we're considering in Lessons Learned is
Regulatory Guide 1.47, Status Monitoring.

As I understand it, and my information may be
superficial, but probably the first Reg Guide 1.47 plant
is 3equoyah. It's going to an operating license. It's near
the end of its reviaw now.

Regulatory Guide 1.47 is a fair advancement in the
state of the art, but -- for status monitoring =-- should it
be backfitted or plants currently operating and capable of
backfitting under Reg Guide 1.47, or portions of it?

If not, what kind of research need we do to
understand what's practicable in terms of status monitcring?

The same kind of gquestions as to contrcocl room
displays.

I had occasion recently to go tc the Singer Company
and see the black box, a contrcl roem simulator; it's got

12 or 15 cathode ray displays of system status, and multiple

(1Y

software cptions where ycu can call on the various permutaticns,
and combinations of systems; and because of status monitoring

in the plant the computer in the control room display, those

things will show vou what's happening in all of these systems,

£ A D 1Ll®
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where the flow is, where the flow isn't, where the leaks are,
where the leaks aren't, what valves are open, what valves
are closed, what pumps at running at speed, which ones aren't.

Those are pretty sophisticated control rcoms.

They are not anything like some of the clder ones in operation.

What's possible to backfit into existing control
rooms?

We are also looking at diagnostic eguipment, EPRI
and Oak Ridge and others have been working with these for
several years, aimed at improving plant capability.

Now, subsequent to TMI people are looking in
terms of taking a wide spectrum of informat.on out of that
availabl: in a control .~oom and doing computer diagnostics
to aid the reactor operator.

We are told that the people in é;IB;h_;nd
possibly elsewhere in Europe may be a step ahead of the
Americans in this field.

The people I talked to who are expert in this area
on the Staff, and some ocutside the agency, tell me there's
promise here.

What ought to be the retrospective view of those

sorts of devices?

n
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I think that's an area that clearly
improved safety research program.

Again, not so much with, how do you go abcut
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improving what's there for the most recent CP applications,
like Black Fox -- how do you advance that state of the art? =--
because that's pretty advanced compared to Three Mile Island
or Dresden 1.

But, rather, how do you find that kind of
current technology retrospectively?

Well, those I guess are the technical matters I
wanted to hone in on. I don't think they are much different
than what we see coming in research thinking.

DR. OKRENT: Would you help me again, the first

one was =--

MR. MATTSON: Degraded-cooling.

DR. OKRENT: Degraded-cocling, and measures to
prevent it, measures to mitigate it.

MR. MATTSON: Yes.

DR. ORRENT: And the second one I have is

studies of off-design or ancmalous transients --
MER. MATTSON: Right.
CR. OKRENT: To help improve one's capabilities
tc keep from getting out of hand?
MR. MATTSON: Yup.
DR. OKRENT: What was the title on the third one?
MR. MATTSON: Well, I called it human factors,

but I started ".ith instrumentation. That may have been the

confusion.

&
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DR. SIESS: Now, Roger, at the very beginning you

2 | said that sometimes thcre might be disagreement between
3.[ NRR and Research over priorities; and you mentioned such things
4 as unresclved safety issues.
5} Do you feel that what you scid after that suggests
6‘] that your priorities have changed socwewhat as a result of
.’1 Three Mile Island? Some of the unresolved safety issues
8A are maybe trying to learn more about more and more, and
3 don't loock as important as they did before Three Mile Island?
10 } MR. MATTSON: They are still a problem.
" DR. SIESS: Realizing that the unresolved safety
12| issues are not just a technical problem, although they have

(r\ 13 | other implications with the “ongress and so forth, but as
la| a technical problem?

i
15 | MR. MATTSON: Yes, I think .t's fair to say that
16 | cur priorities on some unresclved safety issues changed on
Y?; Three Mile Island.
8 That is to say, that you at to swap half a dozen
19 of the below-20 list for half a dozen of the above-20 list;
20 | but things like loss of AC power, I think it's more important
211 in my mind and several other pecple's minds since Three Mile
r

. 22 | 1Island.
23 DR. SIESS: 1It's almost under your anomalous
e transient, an unanalyzed case not in the standard review

Ace-Feceral Reporrers, inc, |

g | .
23| plan.
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MR. MATTSON: I see steps being taken both in the
task force and Lesesons Learned which would go Jdirectly to that
problem.

For example, Lessons Learned recommended yesterday
that all pressurized water reactors would be regquired to
provide emergency power for the number of prassurized heaters
required to go 2n natural circulation, and to provide emergency
power to pressurized level indicators, PORVs.

I also know that the Fulletin's Task Force in
its review of Westinghouse and Combustion Engineering plants

is going to require diverse power supplies for all those

——

auxiliary feedwater systems who;é valves are operable or
whose lub oil systems are operabie o;iy on AC power. And
that those changes will occur within a very short time.

So that when you come finally toc a soluticn
cf loss of all AC-generic-issue-guestion, you will come to it
from a different starting point than if Three Mile Island
nhadn't haprened.

DR. SIESS: You've got a lot more thing hung
on that system than you had before.

MR. MATTSON: It's going tn be a better system than
it was before.

DR. SIESS: You are just hanging nore things on it.

MR, MATTSON: No, I mean for example, the capability

to use a2 steam turbine cff feedwater system for a loss of all

\ 5%
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1l ac power, that right now it docesn't have any.

2| DR. SIESS: You run the valves off the steam
system.

4 MR. MATTSON: I'm going to copen the valves off

s the DC power supply in addition to the AC power supply:;

8 today in so&e cases they are only on the AC power supply.

7 Or I'm goiry to run the lube o0il =--

8 | DR. SIESS: You make a distinction between DC and
9! Ac?

1°vi MR. MATTSON: I am going to run the lube o0il system

12}  the turbine, which they have in some plants; whereas in sore

plants today they are run off the AC.

14 DR. OKRENT: You know, I'm surprised at least in

“' off of either the DC power supply or off of a connection to
|

15 | one sense to hear that, because in this room in connection

with several different individual cases, we asked +he

| then applicant, 4id he need AC at all tc continue for some

18 | period of time?
19 | And in each case the answer was no, we could run
20|  for one or tvo or six hours.

|
211 MR, MATTSON: I don't mean to imply that there
22 i re large numbers ©f plants in this case, but there are a
23 few.
24 DR. OKRENT: Well, I'm surprised tha% you did

Ace-Fecersl Reporrers Inc. |

35| go back and pick that up. I'll just say that in passing.
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1 There is something you said that -- about

2 # exploratory improved research that I think warrarts a
‘
3| comment:
4 ‘ You tended to equate the two, and I by nc means
5' want to say that exploratory research does not lead to research
6vz in improved reactor safety, but I think the sense of it as
7i the committee used it, was somewhat different.
g' To scme extent during the past year or two
9 more and more of what the 0Office of Research can do is it has
10? to have a user. And in fact you just indicated that NRR
11; has exerted scme influence to have short-term activities
12: accer. uated in research, and not do longer-term things that
(“ 13} might have a payocff, if any, at some future time.
14H That's one way in which there's an influence. But
15 || another way in which the need for a user is, somebody has
16; an idea =-- it may not be in the Office of Research; it may
17; be somebody at some nonprofit organization, a national lab,
?af cr scme university, whatever, of some things to lock at.
19 He can hardly have a chance at having it suppcrted
20 until it gets to the Office of Research and then have NRR
2 agr that there is a use; and there could well be difficulty.
22 Now, I can think back, let's say a dozen years,
23 when the discovery that the zircaloy would embrittle, if
24 heated up to, oh, 2200, 2500 degrees Fahrenheit, and then
ice-Fecerai Revorters, Inc. |
25 | fell back in temperature, it might shatter.
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That wasn't in some task action plan to be studied.
It was observed from an exploratory point of view. Ycu know
experimenters wer doing studies and this was not the mission;
i fact, it had a very early impact on licensing, because
when they immediately changed from no-clad-melt to below
2200 F.

The gquestion of exploratory research is in my
mind a freedom for some research, whether the idea coriginates
in NRR or RES or some other place, to ¢o forward and see
what additional areas to lcock at.

And I think a problem has bee- that you had
the standard review plan for things important to the immediate
licensing process, and I think it was in fact hard for NRR
to lcok too far beyond this in locking at what research
should be done.

And even now you've indicated a very strong interest
in doing scomething that's good for the operating reactors, and
you are less interested in reactcrs being constructed -- if
there will be many in the next five c¢r ten years.

I can understand your pcint cf view. But I think
there needs to be some balancing factor because otherwise
you are going to get to a point where these reactors, let's
say, come in and they are new types and you've not prepared
yourself for them; there are improvements you could have made

that you just didn't because you didn't study them.

. AAD
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And a little earlier today, before you were here,
I took a rather strong point of view in a discussion concerning
the relationship between NRC and DOE, for example, on
research to imp:nove reactor safety: NRC should have a strong
input into DOE.

But I would object if there were no flexibility
in DOE to initiate things that they fel twere 'mportant.

T~ don't think all of the fountainhead cf wisdom
is going to be within NRC, either. 1It's just I think there
needs to be that.

But again it seems to me we want to have flexibility
to do whatever is exploratory =-- they may not choose to call
it that,

MR. MATTSCN: I think not only do I agree with
what you said, I'll go a step further:

In my mind the Office of Research, that is,
the research function of the NRC, was not created by the

Congress as solely a s2rvice corganization to the licensing

m

unction.

The Congress understood, I think, and I certainly
support, a concept of regulation that has a licensing function
which needs research in order to be accomplished.

And a research function in and of itself simply
to provide increased understanding and increased insights

guarding against things that aren't thought of in the

A49
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licensing process, thinking foward, thinking broadly, thinking
independently -- and we've kind of lost the flavor of that
for a couple of years.

We have users need letters before bnucks can move
in the Cffice of Research. And that's contradictory to
this other motivation for research; and I guess I ﬁave to say
I am speaking as an individual, rather than as an Cffice,
because I a2m not certain the Office supports that concept.

DR. LAWRCSKI: Why do you think the Congress used
tre term "confirmatory assessment"?

MR. MATTSON: Well, they used it, but they had a
hard time cdefining it.

DR. SIESS: Did they ever define it?

MR. MATTSON: Not to anybedy's satisfaction that
I know of.

And several years later Congress came along and
agreed with the concept, in fact, I think it originated in
Congress rather than in the agency =-- of improved safety
research; sc¢ expanding and adding to that concept.

I think it's there. I think we need to do more
of it. And I am afraid I haven't the authority to change
the reguiremernts on users' need letters. I am willing to
support it and speak to it.

DR. SIESS: And yet, you sSpoke as a user, you know,

when you said that in any arguments between NRR and Research
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youa ask for =--

MR, MATTSCN: I am in the Office of Nuclear
Reactor Regulation, it's my job to represent my cffice.

I ought to say one other thing:

Mr. Levine was down here for the full committee
meeting, I believe, when Mr. Budnitz presented the 80
supplemental.

Since that time NRR has given Mr. Levine our
concurrence in a slight revision of the program he was speaking
to you of, something of the order of $30 million for FY 80,
which I am sure the peorle presenting their program to you
have talked about in relationship between the supplemental
FY 80 and the 81 budget, because if you get one, you need
the other; and if you don't get one, you need more of the
other.

And there are things in improved safety research
in this FY 80 supplemental as a result of Three Mile Island.

DR. OKRENT: You said there is a general concurrence

Could I ask a different guestion. The last
point you dealt with in human factors was sort cf focused
at the end on the guestion of, should there be a backfit
nf various currently=-available technology.
It certainly is ar important guestion and one that
NRR is going to have toc address at some point.

Do you feel that this is someth-&c&%hatL@ould be



jrblél : 161

1 l studied, that .s, the backgrocund information developed so that

2 | NRR can arrive at its recommendation?

3‘i Should this be studied as part of the program

4 i of the Q0ffice of Research, as part cf the program for

5! research to improve reactor safety? Or should it be studied
& ; perhaps by some inter-staff group, the probabilistic

7} assessment g-oup and licensing people, as some kind of

3 ! high priority or some kind of priority issue that needs a

¥ regulatory decision?

10 ¢ MR. MATTSON: I think Lesscns Learned is going to

1| say by the first of September that it ought to be done, and

12; I think we are going to say that it ought to be done by the

Qffice of Research.

14 | I don't think we'll say it ought to be done

15 with probabilistic assessment staff, because I think the

16 . recommendation we'll make is that there appears to be

17 an existing state of technology to backfit, and the Office of

18 | Research ocught tc go to describe practically the backfit from

|

19 that existing technoclogy.

20 | The rescurces aren't there in the Office cof

:;l Nuclear Reactor Regulation to do it with on-board staff,

::‘ clus the pending 30 OL's, so a lot of the studies in near-

23 term recommencdations for developments that can be applied over

24 4 the next couple of years re going to have to go to the
Ace-Feceral Reporrers. Inc.
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That's why I said earlier, it's difficult .o
sit here and talk about 81, because there's going to have to
be a lot of activity in 80, starting in October =-- maybe

semantics is the problem -- but an improved safety research

nature.

And I think one of the things that you are going to

have to do in the course of this annual review is come to
a better understanding of three terms we now have:
Confirmatory, exploratory, and improved.
DR. OKRENT: 1I'd say there's a fcurth one,
because I would think the last categcry -- and say the
Qffice of Research is really providing technical assistance
to the Regulatory Staff, the Licensing Staff -- which I don't
object to, yocu know, workloads being what they are; but it's
almost more in that category than in research.
DR. SIESS: You said there's going to have to be

an awful lot done in FY 80 in the area of improved safety

I don't think so. There might have toc be a lot
decne in FY 80 on improved safety and decisions about improved
safety; but I am nct sure that research =--

MR. MATTSON: That's why I said i1t may be semantics
"improved safety" is to be done in Research and it's a change

relative to the way we used to do it; and it's retroactive

instead cf prospective.
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DR. SIESS: I have a feeling it should be dcne in
Research, except Dave says it's this technical assistance
basis, then it's probabilistic analysis staff or other people;
because it's really not research if you are going to get it
fast encugh to start making decisions six months from now.

MR. MATTSON: Well, maybe what we need is better
advice or better ideas on how to manage all this: because you
see, the Licensing Staff of the NRC would be the place tc take
something from the forefront of technology and understand it
and study it and scrub it and describe something that could
properly be applied. Licensing Staff uses analyses and
designs and decides whether they need some regulations, some
regulatory guides and stuff like that.

DR. SIESS: Now you are talking about research

staff as being a resource =-=-

MR. MATTSON: And not just to the licensing function.

DR. SIESS: If the research st;ff spends all of
their time managing contracts, managing projects, they ar
not going to be a resource to anybody. O0Qffice of Research
may be a rescurce to you; but I think this committee has said
in previous reports we though the research staff should not
only manage contracts and respond toc user needs and sc forth,
they should maintain cognizance of what's going on in the

rest of the world.

+3

hey should be on top of all this recent séﬁif, and
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should serve as a rescurce f~r the rest of the staff. They
are not going to be much of a rescurce if you tell them what
the problem is, and the only thing they do is put out an RFP,
which means it's six months before the work starts; two years
after that, another report.

You would like to use their knowledge and background
in R&D in what they've learned from some of the things they've
done in the past, not just as contractors that are going to
go cut and get the work done.

MR. MATTSON: That says that you want to double
or triple the size of the research staff and have this
expertise from the front of technology residing in Washington.
I am nct sure tnat that's necessary.

I don't know why it isn't egqually as effective
tchave that expertise residing in Tennessee or New Mexico
or Illincis or wherever the national laboratory is.

DR. SIESS: Much ¢f it does, and you use it in
your technical assistance contracts; don't you?

MR, MATTSON: Generally they are different pecple.
In each of these laboratcries there's a small cell of people
that give technical assistance, and then there's another
group of pecple working cn the research program. But generally
not tha same pecple.

So when you "ap the 0ffice of Research to provide

something for NRR, you really are geing to a different kind of
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‘ 1! people.
2% You need that information and your people in the
3: laboratories under technical assistance were the same people
4 that you could co to and get the information? =-- it generally
5 | does n't w rk that way.
6] DR. SIESS: Well, how would you test those
75 reservoirs in the national lab?
gl Just because ther2 are pecple ocut there doing
3 research it docesn't mean you can't get them to work on
10 your problem; does it? -~ by gning through Research?
1 MR, MATTSON: Yes, but there are problems to be
12| sclved that have more of a research character, and we try to
(P- 13 use our technical assistance dollars to extensions of the
14! licensing capability, to a specifi: 1 sign or a group of
15! designs that have a particularly unigue problem,
16 | DR. SIESS: 1If an answer doesn't exist to a
| 172 question, and yvou think that by doing certain things
!al experimentally or whatever, spending a certain amcunt of money,
‘ 19 | a certain amocunt of manyears, you could come up with an
i :o; answer, There's one definition of research.
' 2:: There are many times when the answer exists, you
22I just don't know it; and maybe there's no single person knows
25 it. But you get four or five cof them together and they
| :45 come up with a pretty good approximation of an answer.
Agw-Feceral Reorters, Inc
25 Now, that's not research; but it's solving your



irbléé6 i 166
1‘| problem.

o 2'1 Now, some of that you do with technical assistance
3; contracts; don't you?
'y But you are sayi ig you can't get to the same
5 people Rasearch can, or == ?
4 MR. MATTSON: No, I'm not tr ing to raise that
7' as a problem. Clearly, if I need to get to the people, I
3 don't have a ditficulty there.
9 DR. SIESS: I think that giving an increased amcunt
16 of money might ~= to increase the size of the staff -- it might
1| improve their response more than the same amcunt put into
12 program support.

MR. MATTSON: Well, it wouldn't have to be trippled

to get more time with the problems.

b

15 I think tech assistance is more on the lines of a
15 direct extension either in breadth or depth of the licensing
17 | staff; and research is more in the nature of: here's a
8 problem, now, what do we do about it for the future? Or,
3 it isn't a matter of the regulations that need implementation
20 today, a2nd we want to consider adding it; or if it's of a
71 comfirmatory nature this is the way we've beern doing business
22 and making engineering judgments on the basis of incomplete
23 information, go out and £ill in the gaps of kanowledge %o
24 confirm the judgements were valid.

«om-Feceral Reporrers Inc.
25 Those are words more descriptive. Those are
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different categories.

DR. SIESS: One is time, and the other is confirming
some existing tvpe of thing, or whether you should consider
something else?

MR, MATTSON: I don't think tha: cime should
necessarily be the difference between tech assistance and
research.

I think if resz2arch takes as a premise that the
only things they do are things th2* are more than X-months
delivery or X-years delivery, then we fail to take advantage
of scme things that rese¢arch could give to us.

DR. SIESS: The basic difference is that research
is usually ‘nswering a question where it regquires some new
knowledge, new . formation, new data, in order tc get an
answer.

Basically, for technical assistance ycu go out to
the state of the art; don't you?

MR, MATTSON: In tech assistance wé don;E try-tgi_i
advance the state of the art.

If it's advancing the state of the art, I think it
should be research. If it involves eguipment, it should be
research, because we have no ability to manage equipment
in a technical assistance program,

But if vou limit research to advancement of the

state of the art, and equipment, I think thev are too .arrowly

\ 6%
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limited. I think research can provide a function in the
state of the&xt, in putting things together, in deriving
a consensus.

For example, the control room diagnostics: 3
would be one :hing to go to research and say, oh, develop
sémething, and come back to Regulation and tell us what we
can now require.

But another thing is to go to the Office cf
Research znd say, through your contractors across the nation,
¢w .op a synthe:is of t}: ~urrent state of the art of
contrel roon. diagnostics, consider practicality, consider
dollars, cons.der time, consider space, and whatever's
important. Develcp a report and come back to us in six
months.

DR, SIECS: Has Research ever done anything like
that for vou?

MR. MATTSON: Yes. There have been such requests
made cf the 0ffice of Research.

DR. SIESS: DPDid you have any prcocblems?

MR, MATTSON: I haven't made many of them from
the Office cf Nuclear Reactor Regulaticn. I have made them
from ancther office.

MR, SILVERBERG: Mr. Chairman, in the course of cur
interactions with advanced reactors people in NRR in the
case of FPTF, we have had done more at the request of NRR,

168
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on short-term nctice things like what is the state cf the art
of interactions of this witk that; we need it for our review:;
we would like to know exactly where things are because we'd
like to come up with a position on it.

So we have done it in advanced reactors.

MR. MATTSON: You know, you have to loock at it
on both sides, I guess:

There are also programs in the Q0ffice of Research
that tend to go on and on and on ==

DR. OKRENT: Could you name one?

(Laughter.)

MR. MATTSON: I think advanced code develcpment
is one.

(Laughter.)

They ought to start to come to some conclusions
pretty soon. We ocught to be able to freeze the codes in
a couple of the simulators and start using the darned things,
instead of studving them forever and ever.

DR. SIESS: Small breaks?

MR, MATTSON: ©2n small breaks, large breaks,

I guess saying that in different words wculd be
although I suppert the brcad ocutlook and the exploratory nature
and imgrovement r :arg and advancement of the art nature

of the 0ffi- ‘ sis7ch, I think that the two officesvﬁﬁ§§
(

A&(ﬁ
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and Research, need to work together more closely by saying
what are the productivity aspects of research? When are they
needed, and in what form can they be used -- that sort of
thing.

DR. SIESS: Well, I think part of the problem there
is in the gquestions ybu ask that they are trying to answer.
And it seems to me as a representative of NRR that told us
that the reason for the LOCA-ECCS research was truth in LOCA.

If that's what you asked for, you are going to be
a long time in getting it.

MR, MATTSON: Well, I go back to the finite
research problem.

I have for two consecutive years in the Office of
NRR been director and asked to double or triple my resources
for research coordination. I have been denied those resources
in beth budget processes.

It takes pecple. It takes time. And if you are
100-percent occupied with unresclved safety issues and
pending licensing cases, you won't get a perspective on what
Research is doing; yocu don't have opportunity to communicate
to people what kind of product you want and on what time
scale and giving them feedback on whether they are deing a
good jeb or not.

There's clearly a deficiency in the resources put

into research management by this agency.

148 170
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1: DR. SIESS: How many manyears in Systems Safety
- 2! are devoted to research?
3 i MR. MLTTSON: Gee, I'm not sure I know the number
4r off the top of my head. 1It's on the order of one-to-five
5‘ on the order of 170 manyears.
6, DR. SIESS: What about Office of Standards
7 i Development?
3! MR. MATTSON: I think they have the same problem
9 % cf having asked for better resources to coordinate with
10 i Research, and have been denied them.
" DR. SIESS: What would be the manyears that the
123 Office of Research expends on research cocrdination with
t
(* 13| other offices, not with contractors?
|
14‘§ You don't have to answer, but I'd like to get the
|
15 i figure eventually.
‘é:i MR. MATTSON: You are asking the management
17 t resources? A millicon dollars or scmething like that.
18 | CR. SIESS: I would like to know how many men
e Or manyears Research has assigned tc research coordination,
20 i and how much the user offices have?
:1; I think it's something we might well address in our
22, report to Congress; because I have a feeling ever since I got
23: inte this thing that it was not the kind of coordination that
24 | anybody was happy with.
Ace Fecersl Reporrers n¢
25 MR. MATTSON: And it leads to problems. You get

e 1Y
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1|| problems that are off-track or out of kilter with what their

2! original intent was; you get frustration in the research

L)

managers, because nobody will listen to their problems and help

4 them give program direction. Or they get products and NRR
5 | jumps all over them =-- that isn't what we wanted; and what-have-
6 | you. ) Y -

So they form users groups and they don't get well-

~

8 attended because the man that's supposed to be on the users
3 . group or the research review group has got case deadlines
10 staring him in the face. Clearly he knows which takes

" precedence in his performance appraisal.

12 DR. SIESS: I think that's a veryimportaat point
(T 13 ; you brought up.

i
4 { Any other questions for Roger?
Isf (No response.)
16! Thank you.

|
17‘ Mr. Silverberg?
18 | MR. SILVERBERG: My name is Mel Si verberg, I am
19 Chief of the Experimental FAST Reactor Safety Branch in RSR
20 in RES Division.
21 What I would like to do today is very briefly
22 address the topic that was on the agenda fcr today, having
23 to do with the status of LWR care catcher research, cr, as
¢ . we refer to it core retention research.

Ace-Feceral Reporrers Inc | 7 2'
25 And let me start out by briefly recall&dﬁ% \
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] | the recognition in 1978 of the ACRS regarding the review
3 2; and evaluation of the RES program in this particular area,
I
2 namely, the ACRS recommended that emphasis be placed on
4 | scoping studies on topics related to prevention or mitigation
5' of consequences resulting from core melt accidents, that
6 pathway. ) )
7 Now, Ray DiSalvec noted this morning that the
3| work that we have going on in RES, which is of a generic
9 nature, in effect is addressing the intent of the scoping
‘gi studies which are called out here.
1| What I will do today is to indicate just briefly
12 | where that program lies within the kinds of research we are
s 13. doing within the general subject of core melt, how we get
X
14 | invelved in core retention research; and just look a little
15'? bit to the future of things thatmight be coming down the
16:} road that will probably help us focus even further in this
|
17 1 area as we see it.
18 | Now, by way of background and history, we have
19 to loock at how NRC got inveolved in core melt research in the
20 first place. It comes in two parts:
21; One, relative to the LWR in the Water Reactor
22 Safety Research Office, under Dr. Murley, in 1975, they
23 I proceeded to do some phencmenonclogical work in model
24 | develcpment related t¢ improving models that are used for risk
Ace-Feceral Reporters InC. ‘
25 | assessment and in the WASH-1400 study.
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And the scope of that work that evolved over a
number of years was experiments in melt-concrete interactions,
a variety of concretes, different melts; most of these
experiments are phenomencnological in scale, small field scale
experiments; development of an interaction model called
In ter and Corcon; and cooperative studies, cooderative :
arrangements between the RSR -- LWR, RSR -- and the
Federal Republic of Germany, to participate in large-scale
experiments that they are planning now in the way of trying
to verify some of the models that have been developed in this
country as well as in Germany.

Now, as of the moment, the LWR WRSR is looking
into the work in FRG as a new program that's currently planning
to somewhat deemphasize the FRG experimental work, starting
in 80, However, in view of current interest in this area,
so forth, some measure of reevaluation, you know, will have
to go on there.

But nevertheless in RSR we have alwavs maintained
rather close coordination between Weter Reactor Safety Research
and the LMFER. In fact ocur program sort of evolved from
this; it was at Sandia Lab, started there =--

DR. OKRENT: Excuse me.

Before you go on, could you be more specific
about this reevaluation that you said you think may be

underway with regard to previously planned -- namely, a

448 174
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reduction in the planned LWR program.

I couldn't see anything specific that looked
like a turn-around of that in the material that was submitted
to us.

MR. SILBERBERG: Well, I would say it isn’'t a
turn-around, but I think there's been some thinking alongy
those lines.

And I wouldn't say it was in a state of turn-around
at this poéint.

Now, some of the information we are going to present
here on core melt research and how =-- what component of that
is core retention researclh, certainly has beer presented to
the various research svbcommittees over the last few years.

It wasn't uncil fiscal 78 and 79 we started with
some experimental work, analytical work, that we launched
into it seriously. But in core melt research the
motivation was for generic develcpment and verification of
containment systems codes used in analyizing LMFBR accidents,

core melt accidents.

A compcnent c¢f this work has always been to

%
l: "

ore the possibilities or alternatives to concrete.

Certainly one has to develop the data base for concrete

and then £follow up on that with core retention data base.
Now, much of our program, roughly back in 1976
was driven and motivated by specific needs, which also
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incl:. led generic needs identified by NRR, CRBR in 1976 and
more recently in 1978.

But the scope of our program here has been
to again look at core melt interaction phenomenoclogy
both respect to small-scale pehnomena to unierstand those
as well as scoping studies of large-scale, that allows us
to identify further what additional experiments one needs to
perform to understand the phenonema that are used in the
interaction models for the contaiument code.

The same holds true of melt retention materials
which I'll go into next.

But along with that, in order to get into quanti-
fication for code development and verification and to make
more precise assessments of comparisons between concrete
and alternatives, one has to get into additiocnal advanced
instrumentation which was not available when the project
started and development of a large field scale facility to
allow one to get into the experimental regime in terms of
scale and initial conditions that make for meaningful experi-
ments.

Now, let's just examine the core retention part

We had as the objective there in similar ways as
we did with melt-concrete, scoping studies to identify

important phencmena for retention materials. Some ar
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different, in fact quite different in many respects from
concrete, the behavior of concrete.

A quantitative data base for evaluating the
candidate materials, and to establish a framework using
an existing framework if possible, an interaction model
that would be of interest to core retention situations.

The scope of this work, which as I say got underway
in 1979, was initial scoping tests on molten stainless steel,
where the temperatures only apply to 1760, up to the scale
shown, and a variety of separate effects tests and full scale
tests of trying to get parameters that one could survey
more quickly, and loocking at such things like chemical
attacks, which is of interest in the case of retention
material.

Let's take a look at some of the retention materials
that are of incerest. This -=-

(slige.)

-= is by no means an exclusive list. There acre
some I have left off.

They all enter three categories. The asterisk
denotes where we have used the material in initial scoping
studies.

We have what we call cruciblematerials, we are
working with a refractory and in fact it will stay and for

the mcst part keep its basic shape and form with a minimum of

\ 79
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! | penetration over some period of time, the one that was
|

. specified.

3 Sacrificial materials such as borax or lead
4' or iron oxide, where the sacrificial material serves as
5| diluent to not only reduce th. at load but actually
° reduce the heat source from the core melt, by not only just
7 volumetric means, but also by means of chemical solution
8| of, let's say, the melt material and the other material, in
QI. terms of low melting eutechtics.
10 } Miscellaneous material: we see things like
“5 firebrick because right now the FFTF has used ii.. its core
12| cavity, the liner, an array of firebricks: so this was of
C ‘3ﬂ interest to us, and of interest to the NRR pecople.
14 ~ DR, SIESS: 1Is this what they filled the room with
‘5.1 down there?
‘éf MR, SILBERBERG: Yes.
770 They have different grades of firebrick but basically
18 it's firebrick.
19 And another material of interest to us has been
0 the high alumina cement because it tends to be more refractory
2 | than concrete, alsc in terms of working with 1t as a working
= mater.al it has advantages over things, let's say, like bricks
2 and things like that.

24
Ace ~eceral Regorters Inc

25 |

Now, just a few shots from our program to give

you an idea of what we have founa:

g 178

-
L=
X



10

11

14

~

L]
[}

=]

(]
>

-
-

o

12 |

24 |

Ace Fegeral Reporrers inc i

e

-

179

Here's an example of steel melt on concrete,
and characteristic with large flames {rom hydrogen burning
and large amounts of aerosols.

By comparison one of the more recent experiemants
that we've run in the past year, one nappens to be with
high alumina cement; but ycu can see gquite a difference
in reduction ==

DR. SIESS: We could if you would mcve.

(Laughter.)

MR. SILBERBERG: =-- in terms of the amount of
aerosols coming cff as well as gas generation. And certainly
cne of the parameters is the amount of gas generation.

DR. SIESS: By high alumina cement, you mean
concrete with high alumina cement?

MR. SILBERBERG: That's correct.

DR, SIESS: With what for an aggregate?

Crushed firebrick?

MR, SILBERBERG: It could he. It's certainly
alumina type materials.

DR. SIESS: Do you kncw what they used there?

MR, SILBERBERG: I'm not sure.

DR. SIESS: Sc this really wouldn't be any more
resistance than firebrick itself, would it? Probably with
the crushed firebrick aggregate you'd have 80 percent cf

the volune made up of the aggrecate.
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‘b180 14 VOICE FROM SANDIA: Alumina aggregate.
- 2 i DR. SIFSS: I never heard of an alumina aggregate.
‘
7 | I am s.vorised to hear you say that concrete would
|
4 | be more resistant than firebrick. I don't think it is,
5 because that's an cld material, one I've been familiar with.
4 It seems to me it starts to go little over 1,000 degrees F.
7 I know the firebrick goes better than that.
3 i MR. SILBEREERG: .I dé nothave a comparable photo
9 for the case oZ an MGO, but this is a set-up for the MGO
10 } test that has been - .
11 We have some movie f£ilm of that, and there you
12 can see it's much reduced, you know in terms of smoke coming
(— 13 il of£f, Certainly it wouid follow this to be better than firebrick
14 : or high alumina cement.
|
15 | DR. SIESS: What is that?
15% MR. SILBERBERG: That's MGO. An array of MGO
17 | brick packed with an MGO mortar.
18 MR. ETHERINGTON: Was the ladle heated before
13 vou poured the melt into it?
20 | MR. SILBEREBERG: In this particular case it was
:vi not.
2% | Let me just very gquickly list the -- a number of
23 the key cuestions that one would want to address in the
24 program, and a number of which are being looked at now.
Ace Feceral Recorrers nc. |
25 | There's the mechanism and rate of melt attack,

-
~™
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in tre case of concrete we're looking at more of a thermal
rela:ion-type mechanism, where in the case of the retention
material, like an oxide like MGO, we are locking more at a
chemical interaction, the solution and perhaps the mass transit
control situation as opposed to just the heat transfer
control. These are some of the things we are just starting
to get to Jrok at.

We'll take a real quick look, moving from here
to the future, we see a continuation of the types of testing
we are talking about, trying to get a guantitative data
base; and coming off in the future will be a large-scale
sustained melt test.

One thing is getting a large-scale facility, the
cacond thing is the technique for sustained heating,
some of which has already been demonstrated at Sandia, but
there's still a lot of additional work to be done there.

It is not necessarily an easy task.

Then what one could get into in observing the
larger test is engineering features that are of interest to
a core-retention system design, such as in the case of putting
bricks together in joints, things like this, that type of
thing. Again it's a question of looking at interacticns on
a larger scale.

We see some measure of support coming

-

the NRR review cf the floating nuclear plant, which I won't
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go into much today, but just throw a slide or two up, SO
you may know what's coming up there.

We dc have a user regquest into RES from NRR on
+.his, and whereas our ge¢neric program will have some
capability to provide answers, it by no means can provide
the full bread 1 of answer on a time-scale that one -- that
has been requested.

So in order for us to do any measurable support
that program will have to be augmented in that direction.

Ané right now that's under review.

And, again, looking at the core retention research
the bottom line is to assess risk reduction potential in
the case of core melt.

Here is an artist's drawing of the facility
that's now being assembled at the large melt facility at
Sandia with * 500 kilogram capability; and this is now under
construction. This is a facility we feel is an important
part of the program, not necessarily for core-retention
research but even core melt interactions.

DR. LAWROSKI: What's the temperature limit on

MR, SILBERBERG: I believe that the induction
furnace will have a capability of about 28fy degrees C.,

into.

(r

which is the kind of thing cne would want to ge

This is just a history of user requests, and in

s 182
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effect I've addressed it.

Let's take a quick look at some mor¢ recent ones,
that we are now developing a respcnse for, and the NRR request
indicates that they would like to confirm the feasibility
of refructory material retention device =-- such as MGO =--
on a three-year timeframe, that is to manufacture and liceise.

Nevertheless they dc indicate the generic interest
in the subject beycond SNP, and these are some of the highlights
of some of the things they've asked for:

Particularly they note the importance of sustained
heating (indicating).

The NRC Staff made a requirement in the
FES for FFT which extends from these four regquirements which
are not in themselves very profound but certainly that's
where the design responsiveness is.

To give you a quick idea of =-- there's more on
this subject tomorrow =-- this is what applicant has proposed
for the flcating nuclear plant, a tongue and groove netwerk
on a number cf courses of bricks, something like 8 feet, 10
feet deep.

MR. ETHERINGTON: What is the purpcse of the
concrete?

Mi. SILBERBERG: Underneath it all? I am not
really sure.

MR. ETHERINGTON: Underneath and around it.
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DR. SIESS: You are welc me to come to the meeting
tomorrow, Harold.

MR. ETHERINGTON: Oh, yes, I see.

DR. SIESS: And you'll probably learn a lot more
about it than you are interested 1in.

(Laughter.)

MR. SILBERBERG: Thos2 are my remarks, basically.

DR. SIESS: Could you give us some idea of
the scope of the current project and any past or current
projects on light water reactor core melt -- core ca:chers?
In terms of dollars, years?

MR. SILBERBERG: Well, let me refer -- I'll do it
for core melt, if you'd like that, as the overall topic and
then -- unless you just want the core retention.

DR. SIESS: I think the subject =-

MR, SILBERBERG: Core catchers? Ciay. Fine.

Okay, in f£iscal 78 there was just some planning
studies, certainly under $100,000, that related tc getting

ready for fiscal 79 and setting up the program.

Fiscal 79, the number would be something appreoaching

$200,00Q0.

In fiscal 80, and depending on that this would
be run with the new facility, a lineusystem with MGO =-
so that would be the first test on that facility; so those

tests are not cheap. I would say $250,000 tc $300,000

448 168
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for the fiscal 80.

And for 81, the number again is dependent on the
number of tests, but probably like $350,000.

Now, that's exclusive of real support for the
floating nuclear plant. I don't want to go much into tnhat,
but I would say to meet the NRR needs and the time scale
it will be another $] million a year.

DR. SIESS: 80 and 817

MR. SILBERBERG: Well, certainly for 81 and 82.

DR. SIESS: That's for FNP related?

MR, SILBERBERG: Yes, over and above the cther,
the generic program.

DR. SIESS: Now you don't have that in the FY 80
budget; do you have it in the FY 81 budget?

MR, SILBERBERG: My understanding .s there's
some of that, but it's not clear that it's all that much.

MR. SILBERBERG: How do you propese to spend
$1 millicon in FY 80 with nothing in the budget?

MR. SILBERBERG: I'm certainly nct sure. That's
a questicn I believe my management is certainly going to take
up; but that would be the possibility.

DR. OKRENT: Where is this work done?

MR. SILBERBERG: The work I have described, the
large melt facility and the core retention work is under

the Adranced Reactor Research programs.

L4y 186
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DR. OKRENT: What's the connection between that
program and the work tha has been ongoing under Dr. Johnston?

MR. SILBERBERG: Well, my wvugraph addressed that.
That work started as an improvement in core melt interaction
to prove the calculational bases of core melt accidents.

And in effect that was all it needed, making an improvement
but not all the way over to a systems ccde verification
task. It was risk assessment criented.

Qur work has always been containment margins.

DR. OKRENT: And the work you do, is there some
point where what happens wiien and if you all were to drop
onto this MGO system, what happens at that point, and what
woculd happen if there's water there and so forth?

MR. SILBERBERG: That is one of the items that
was reguested by NRR, to locok at that situaticn, a situaticn
of water flooding.

New, I might add that as we proceed down the rcad
on FNP we'll be in close ccordination with Dr. Johnson's
cffice and my office in terms of developing how we can
take the best from each of the programs and come up with that
information for NRR.

But water-flocding is one of the issues in
the FNP.

DR. SIESS: Are those figures you just gave only

for the Advanced Reactor?
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MR. SILBERBERG: That is correct.

DR. SIESS: The work you and Dr. Okrent were just
discussing was done when?

MR. SILBERBERG: 1975 and 76, 77, 78.

DR. OFRENT: Is it fair to say that there has been
some effort intended to improve risk assessment -- I don't
know quite how == but thcse are the words I've heard, and
we've had this program in Advanced Reactor Safety:; but
there hasn't been any program to lock at a conceptual
system which woula examine the possibility of maintaining
containmenrt integrity for LWR, at least with regard to downward
penetration? From a systems pocint of view?

MR. SILBERBERG: Certainly not from a systems
peint of view.

But I think the floating nuclear plant probably
represents the first focus on a systems thing; however, I
will say that in the case of the FNP while we are
considering our response, it is our preliminary thinking that
Research would probably like to do m e than just address
a core catcher in an FNP. . .

We think that a broader . itegrated systems apprcach
to core catchers versus vented containment, that type of a
trade-cff, merits coupling those two types ¢f considerations,
and not just focus on what's down below, so to speak.

DR. OKRENT: I don't know if it's a trade=-off, but

148 'O
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I do think we certainly have to lock at multiple aspects of
the problem.

But again there has not been such a program.

MR. SILBERBERG: Correct.

DR. OKRENT: Nor is there one in the budget?

MR. SILBERBERG: Correct.

DR. SIESS: Rav?

MR. DT SALVO: I think under the program I
described this morning on alternate containment concepts,
we do want to take a sort of a broader lcok at core
retention devices, and look at them from a systems standpoint.

We've done some work like this in-house already,
to try to help us determine what the risk reduction potential
of such devices might be.

And when we do those analyses we do lock at it
from a systems standpoint because we try to identify the
various failure modes that might occur in containment, and
identify what a core catcher or core retention device :ght
do relative to the other failure mocdes, as well as the
downward penetraticn. . .

We've done some locking at it. It may nct meet
everyone's satisfaction. But we are cognizant of the fact
we have to lock at it from a systems standpoint.

Another point I wanted to address was your comment

caa 189
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B 1 i you weren't sure how this LWR work on concrete was used
2 in improving the risk assessment.
3 : The reascn that work was generated was because
4 in WASH-~1400 there is a very simplistic model assumed for
5 penetraticn of the core through the concrete, and it was
] based on a miaimum of experimental information.
7 And this effort was designed to provide a more
8 | mechanistic phenomencnclogical mecdel, which it has done
3 very successfully; and, in fact, was used in evaluation
10 subsequent to TMI during the early hours of TMI's accident.
1" And, finally, two points that I didn't want to
12‘ be lost, and that is first of all just because of work in
( | 13'= particular program areas does not show up in the improved
i
14 | safety budget, specifically I am talking about work on core
i5 retention devices, dces not mean that that work is not being
16 done.
{
17@ Again, this points up the problem ¢f improved
18 | safety more as an administrative label than it is a technical
19 ; label.
20% So even though this doesn't show up as a line item
’1{ it is work being done in Research.
22l The second point I wanted to make is that we feel
23| that the work that is being done both in water reactor safety
|
24 and advanced reactor safety and in-house on probabilistic
Ace-Fecersl Heporrers, Inc.
P analysis, we feel is responsive to the recommendaticns that the
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ACRS has made to do scoping studies in this area.

And if it isn't, I would most appreciate your
identifying for us where we can improve the program.

DR. OKRENT: 1I'd like to respond to that, because
L don't think it's been what I would call responsive; and I'll
tell you why:

Based on what you've done and what I see is being
prcposed tc be done in FY 80, I don't think I'll have the
information which tells me what the feasibility is when
a rzactor is being constructed of retaining a molten core
in the containment, what other containment features would
you need tc include with this in order to be seriocusly
interested in it,

Is it a filtered vent containment, or what?

If you were to do this, what reduction in risk
occcurs with what uncertainties? This relates to how well
do you know the ligquid patuways, and how is this site-
dependent?

I am sorry, but I don't see that, I think through
the whole researdh program, not only in what we've heard today.

There's nothing inhydraulogy that relates to this, and

1

sc is scmecone who is doing t
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Nor do I get it out of your laund
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done on containment. Thas could emphasize any cne of eight
things. I can't accept that as being responsive.

MR. DI SALVO: There is - study underway in
Probability analysis of liquid pathw .8 at Sandia on risk
of liquid pathwzv in a landi-based plant. And it's my under-
standing that the results of that study will provide some
additicna! information upon which to make some further
judgments in terms of the risk.

DR. OKRENT: T think that's good to know it's
well underway and it may in fact give that piece of
information; but T don't sce the rest that could be-useful
with regard to hydrological, seismic, if yon want to put it
that way; not only with regard to the site Characterist-cs,
but are there design features in the plant that should be
considered.

MR. NORIN: As those plans develcp, we will share
them with you,

DR. CKRENT: Are there draft reports giving
partial results of the Sandia study.

MR. DAHLGREN: I +think fome of the thoughts are
down c;'paper, But I will ask the Project manager and see
what is the stasus.

DR. SIESS: sSuppose there's a difficulty »f a semantic
Rature that we get into Ln trying to decide what's research

£o improve safety and what is research. I keep going back to

g8 19E
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WUREG 0438 which is the long-range plan that the Ccngress
asked for.

I nocted on page 44 and elsewhere that item 10
ocut of your original list, core retention measur :; and then
at the bottom of this list of left-over items -- it's the
items for che scoping study =-- it says six of the research
topics listed above are covered by current NRC programs.

And that was one of them.

MR. DI SALVO: Well, light-water reactors at the
time ==

DR. SIESS: Well, then I locok back where it was
described in more detail, and it defines function of core
retention measures would be to cocol and thus to retain within
containment the molten core matérials that could result ia
accident sequences in which the reactor core would melt.
Successful retenticn of molten core materials reduce the
potential for interrupting the concrete and penetrating the
centainment f£loor.

Well, with that definition, I guess the core-
concrete interacticn studies don't have any relation to
core retention; certainly theFNP studies don't; the cbject
of the FNP core ladle is not to retain the core, but to delay
it. And the essence of this was to cool it.

And unless you are going to get a bubble spread

ocut far encugh to dissipate the energy within the containment

S
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without overpressurizing it, you aren't coeling it.

So I guess leaving it out of that list made
sense.

MR. DI SALVO: I only addressed the passive
concepts.

DR. SIESS: The research has only addressed the
passive.

MR. DI SALVO: I think the work on core-concrete
interacticn is relevant here, even though it doesn't correctly
address retention devices, it certainly i~ helpful in terms
of generating a baseline.

I am not thoroughly convincec =-- I am not even
mildly convinced -- that in a majority of cases you will
in fact ever penetrate the containment face mat. And using
that as an assumption, then I still guesticn the need for
a core retention device.

Now that's not necessarily to say that .t wouldn't
be helpful in some ways. 3But I really think we huve to
lock at the entire retention capabilities of even the LWRs
befcre we consider core retention.

DR, SIESS: What good does it do you if you
don't penetrate the base ma%t, but it gces cut the top?

MR. DI SALVO: Well, the same is true if you had
a core catcher there, if it went out the top, the core

catcher didn't do you much gocd.

19%
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DR. Sr2ss: If the core catcher kept you away
from the material that generated all the water and steam ~-

MR. DI SALVO: Then it might help.

DR. SIESS: It migat help.

MR. DI SALVO: But not necessarily. You know in
many accident seguences you overpressurize just by virtue of
the steam -=-

DR. SIESS: And if a core catcher kept t'uu away
£z +*"» water it might prevent steam explosion.

MR. DI SALVO: It might.

DR. SIESS: You know I would justify wha; vou've
done more as support for WASH-1400 to £find out how long it's
going to talge to go through, and how long it's going to take
that gas tc pop the vessel =--

MR. DI SALVO: That's what its original intent
was,

DR. OKRENT: Ray, it's your conclusion, your
individual conclusicn, that containment failure in a downward
direction is unlikely, is ccrrect, this has a very significant
input possibly to the conclusions on WASH-1400.

And it might lead to estimates that the risk
is 10 to 50 times larger. So it's a nontrivial guestiocn in
that sense. That's the first point.

The seccnd peoint is the reason wi., I emphasized

the systems approach in looking at a ccre catcher or core

448 19&f
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retention device is for the reason that I wouldn't want to

2 use something like this to lead to a high probability of

3 uncontreolled releases of radicactivity, and among other

4 things; in addition to tha: you have to lock at other

5 phencmencon as well as the limited ones in this program.

51 So, again, getting back %to the first point,

7 if in fact the results of the studies at Sandia with whatever
3 it is they are using in fact when put into analysis of

9 core melt situation suggests that you will not penetrate the
10 liner and release your pressure buildup in a dewnward

N direction, I'd like to know this.

12 This is a conclusicn of the risk assessment group,
(-‘ 13| aqd I would like to know it socn.

14 | DR. SIESS: Now, since core retention devices

15 l were not in the top five priority list, I am not gquite

'y sure how we got into that today except it's one of Dr. Okrent's
|

17| favorite subjects --
‘

13 ! DR. OKRENT: You put it on the age-“»,

'3 E DR. SIESS: Yes!:

20; DR. OKRENT: At least it was on the agenda, however

21 it arrived there.
1
|
|

(Laughter.)

23 DR, SIESS: You've got five areas spellec cut

24 in NUREG 0438 and you ended up I think with 11 left over
Ace-Fecers! Reporrers Inc.

25 for scoping; this morning yocu indicated ycur future budget
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1 has scme items vou might do some scoring on. L.t me find the

2 slide.

2 And were these all off of that list?

4 | MR. DI SALVO: It should be the same l.s*.

5 DR. SIESS: And you still got the asterisk you put
6| on the core retention measures, work in these areas is part

7 of NRC's cngoing program.

3 | So what you propose for the next couple of years,

] I guess cthe FY 80 and 81 budgets, is to do a little work on
Q| sceping all of these areas?

11 MR. DI SALVO: All of them or some of them.

12 DR. SIESS: You listed three or four that you
(~ _ 13 thought were TMI-related. Is thac intended to suggest you might
14’ give those a little priority? The asterisk side would get |
15. higher pricrity or less priority?
16 MR. DI SALVO: No, the asterisk is to indicate
17 where we thought applicable work was already going on.
18 DR. SIESS: But no scoping wcrk in the sense you
19 i are talking about here?

MR. DI SALVO: Well, I think the work Silberberg

|
|
2!% described is scoping work, but .''s heavily oriented towards
22 i experimerts.
23§ DR. SIESS: It's something you might do as part
24 o £he scoping work, but it was more systematically planned.
Ace-Feceral Aeporrers, Inc. |
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:Sl Have you considered at all -- seeus to me you didn't
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have very much money in there for scoping.

MR. DI SALVO: No, it was around $306G,000 or
$400,000.

DR. SIESS: How much does it take to scope cne
area, without going into experimentation?

MR. DI SALVO: Well, if we just did some, let's
say we tcok some tault trees and event trees and we identified
where we might eliminate the contributors to risk, then
I think we could make scmre judgments con all of those areas.
It's more a question of the depth than the confidence you have
in your analysis.

PR, SIESS: On this particular gquestion of
core retention, how far could you get without physical data?

MR. DI SALVO: Well, as I said, we could take
the models that we have cof containment processes, and we
coculd make some assvmptions absut whether or not the
containment wherever penatrated, see what those ccnsequences
might be.

DR. SIESS: Have you got a physical mecdel cn
steam 2xplecsicns?

MR. DI SALVO: We have a model in the containment
analysis .ode, but it's not what I would call a mechanistic
model. We assume some probabilities for steam explision
occurring and then penetrating the containment; but it's

not necessarily mechanistic.
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That's an area that there is confirmatory research

2 on.

: DR. SIESS: Just looking at the core retention as

4 an example, it seems to me yocu could get arocund the prohibition
S against physical experimentation by doing that under the

6] confirmatory research program.

?; MR. DI SALVQO: That's a keen cbservation.

3 DR. LAWROSKI: He'd make a gcod lawyer.

91 (Laughter.)

10 DR. SIESS: We have finished the agenda items

1 relative to the NRC's presentation. We now have

2 scheduled presentations by DCE, and a presentation by

13 NUCLEDYNE.

14 | We are running a little over an hour late, which
15 isn't unreascnable in view ¢f the time we have for gquitting,
16 and the fact that everybcdy is going to be here tomorrow
17 on the subccmmittee and staff -- suppose we take about a
8 i ten-minute break and get an hour to two hours late.

‘
xq! (Recess.)
20 | DR. SIESS: The meeting will return to crder.
2” We will now hear a presentation from representatives
22 | of the Department of Energy on the new develccments in their
23 improved safety system programs; and I guess it wouldn't
24

hurtc if they'd review very, very briefly where we were in

25 March.
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And this will be presented by Mr. Norin.

MR, NORIN: Briefly, I assumed management of the
program from Frank Gavigan, and I'm with the Divisicn of
Nuclear Power Development, Director of the Division. Any
regrets he could not come here at this time.

With me alsc are Gerrv Griffith, who is the
deputy director, and Dr. Dahlgren, Sandia Laboratories.
Sandia is the technical management center for the DOE LWR
improved safety programs, and Dr. Dahlgren is the manager of
the center. '

Also with me today is Jim Carlson, sitting back
there; he's been in on this program pretty much since its
conception and has done a lot of work in getting the program
to the stage of develcpment it is now.

What I propose to do is give a few brief remarks
cn the structure of the program, a few brief remarks cn where
we are ncw; and then the detailed discussion of the program
will be ¢conducted by Dr. Dahlgren.

Let me briefly state a few remarks about the
charter cf the program. As you heard from Joe Kearney from
OMB there are scme constraints on us. Cne type of constraint
is to assure ourselves that what we do will be transferrable
to industry. We've alsoc had scme discussion here earlier
today about our responsibility to be responsive to initiatives

that are provided to us by NRC. \99
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DR. LAWROSKI: Who determines what's transferrable
to industry?

MR. NORIN: I guess that's part of our job. 1In
the current program what has been done sc far is to try to
contract th= work ocut to thcse aspects and areas of industry
who have a significant interest in that kind of work.

That is not to say we would not be alsc putting
work into the laboratories and consulting companies, also.
That's one avenue.

In the long term this is a problem I am particularly
interested in, having spent a number of years prior to
coming in government in RsD 2nd lots of times R&D goes off
in a different directicn than it was intended to when it
started.

And that's going to be one of the difficult problems
in our program and any other R&D program that's intended
to be transferrable to the user industry.

One thing we've considered and what we've done
in the LWR technology program is cooperative funding, where
we get part of the industry interested enough that they'll
pay part of it. That at least is a leg up on transferring.

DR. LAWRCSXI: Sc that wuld be one criteria.

MR. NORIN: Yuh.

I see that as a continuing problem ia cur program

200

and any other one. s A0
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The basic structure of the program, the current
plan, the work we've done through 79 and have currently
have before the Congress in fiscal 80, is divided into
the elements of improved systems, man-machine interaction,
risk methods utilization, and safety data.

We are currently since TMI working on an expanded
program which is still in development, which would include
emphasis on the experience gained from TMI, and the addition
of other categories of work, namely, utility training,
emergency and recovery procedures, and TMI-2 examination and
analysis.

The rest of the prepared remarks will be provided
by Dr. Dahlgren. I will be here for questions.

DR. DAHLGREN: We basically had three requests.

I wish to address the third one £first, the matter of DCE-
NRC coordination.

First let me mention that Tom Murley and Tony
Buhl both designated Ray Di Salvo as contact for research for
the DCE safety program.

Acccrdingly, most contacts have in fact been
through or with him. Accordingly, we have sent to Ray the
f£ollowing types of documents: £first, he had mcst of the werk
statements, and he has copies of mest of the RFP's. I say
most since he may nct have gotten the last few that went cut;

but he will. ')f}
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In addition he dces the same thing for me, and I
in fact know most of the programs they have in place.

Secondly he is on a distribution list to get
in a routine manner program reports that we turn o.t.

As far as meetings are concerned, there have been
approximately 30 DCE~-NRC meetings related to this program
during the past year. I have been present at approximately
22; Frank Gavigan, Andy and Carl have been present at the
rest, This is an average of approximately one meeting every
eight working days, fairly frequent interaction on this
tyre program.

I point out in the review group area DOE has
participated in NUREG 0438, in addition, NRC has participated
at the formal DOE~-Sandia planning meeting that launched into
the FY 79 program.

Another factor -- if you locok at the program
that NRC is doing, and this is Ray's wvugraph, you'll find
that in our prcgram consideraticn, all items on this list
either are or have been considered.

The one that is currently not invelved is the
alternate ECCS; the reascn it's not involved is tc the best
of ocur knowledge the NRC research program is in fact doing
the experimental werk to support it.

There is going to be some guestion about the types

-
¢ fprojects we may or may not pick up of the ‘ﬁ‘i% herz\ﬁ'.‘mc.
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According to the guidance from OMB, one of the
things we must watch out for perhaps scomewhat more so than
NRC does is the fact that research is useful only in terms
of being used. This requires to ocur understanding either
a push to make sure it's used, which means that NRC legislates
in some way, or it has to be of scme advantage to the
industry, either a safety point of view that they perceive
they need, or a financial pcint of view.

We try to screen to some extent according to
thcse criteria.

Let me now repeat a statement that was made earlier
today abcut the Class-9 accident area: DOE dces not feel
the Class-9% area is an area where safety research should be
focused, and it will not research in this area.

On the other hand, if NRC performs the necessary
preliminary studies to show the ideas have significant merit,
DOE weuld certainly consider performing engineer design
test studies developed by the NRC.

DR. OKRENT: Could I ask a related gquestion:

One cf the ways whereby cne might get tc an
accident that gces beyond what we currently calculate for
the design basis LOCA and sc forth, in other words, an
accident of major core damage or possibly core melt, wculd
be from a loss of systems gcing beyond current regulatcry

design basis.
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For example an extended loss of power, and there
are others that one can think of,

And in fact the ACRS has in the past in
conuection with its recent letters on TMI-2 suggested that
a look cculd possibly be taken at the single failure criterion
and it might warrant modification; and one might also
see whether there are ways of moéifying syvstem design
where ycu could stand a loss of AC power for a longer pericd.
So it goes in different ways, this kind of study.

Now, it's that kind of thing, an examination of
how fai'ure beyond the current design basis could lead to
trouble i° rot interdicted; and a question of how design
modification might imprcve this, what do they cost, and what's
the gain; and are there some negative aspects, and so forth.

Is that something that fits within the DCE
program, where it's alre.dy a part of the DOE program?

DR. DAHLGREN: Mcst of the things you have indicated
are. already on our list. The answer is yes.

DR. OKRENT: These are things ycu are chinking
about?

CR. DAHLGREN The second item is what activities
have been engaged in in the last three mcnths.

The first thing we did in the last three months
was to continue implementing the FY 79 program that was in
fact presented to you last time.

g 0¥
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!t The individual tasks are listed here =--
B 2 % (Slide.)

3& -= I went in detail last time.
4 | What in fact has happened is those that weren't
5 funded, most have now been funded and are in active operation.
6‘ The second task we were under charter to do was

4

by April lst was give DOE the program plan for the next ten

3| years or so.

9 We did accomplish this task, and turned it in to
10 DCE on approximately April lst.

1 We have made plans to submit it to NRC, and to get

12i together with the industry and talk it ovir wita all ¢f them.
(—‘ 13 Those plans were obv’ 1sly put aside beca se of the need

4 to reassess priocrities. So we effectively put it aside for

15 a while.

16 We then started lococking at Three Mile Island

17 | to try to learn as much as we could about it and figure out

18 how it might affect the safety program. And then we start ed

19 to revire program.

20 Now the third part of the discussion I wish to

21 have with you is what we conclude should be dcne. I would

22 like to now run through some of our currentthoughts on the

23 i subject of wha* kind of research we think should be done.

24 The DOE LWR safety technology program is comprised

Acn Feceral Jepormers Inc.
25 of six technical components: risk metheds utilization,

3
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safety technology, man-machine interface, safety data,
operator training, emergency and recovery cperations. The
last two task areas have in fact been added since the last
meeting.

I would note that under this layout of the program
the TMI-data acquisition, data analysis, was in effect;
in other words under safety data breakdown. The exact program
DOE is geoing to carry out has not been defined.

The magnitude of the program also is under acted
to date. There are significant uncertainties with respect
to funding levels that DOE is interested in havii.g and that
Congress will appropriate.

As a result, the best I can offer you is a
statement of the type of work that we think needs to be
considered and is being considered as the dollars and the
Congressional appropriations are being made known to us,
as the inputs from the various committees studying TMI
become known, the selection of the areas that we make becomes
much clearer.

(Slide.)

And this is igain Ray Di Salvo's wvugraph.

As you know there are a fair number of organizaticns
that are in fact studying Three Mile Island. The input of
these organizations will influence our choices as in fact

it may influence situations in the NRC safety program.
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, would also say that some of these tasks
that in fact we put up here may well wind up not being done
by DCE, but may end up being done by other organizations.
That's a real possibility.

The first area is risk methods. We start that off
by thinking about -=- let me say the thoughts that are put
forward here are not cur program t“_uc..ts. They are based
on a list of the arsas that are =-- we believe should receive
increased emphasis on what we have in planning in the past,
and those areas which are new and have been added as a
result of T™MI information.

The first area systems an. components data collec-
ticn and dissemination - and it's pretty clear that the
data base formation, data analysis, dissemination, is going
to receive increased emphasis. It is clear that the LER's
are going to be studied much more in detail. It is clear
that useable and autcmated data bases need to be developed,
and statistical methods need to be improved.

Secondly - the fourth one on the wvugraph --
we think we have to review accident analvses by general
classes of accidents which has not heretcfore been considered
in the licensing process.

We are also going to have to review and revise
applicaticn of the accidentclasses in safety. We are going to

have to consider replacing a single failure criteria

448 207
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by some kind of balanced liability for risk design gcals,
as you menticned just a minute ago, Dr. Okrent.

This requires scme kind of technology development
and alsc this regquires the determination of some kind of
acceptability ccde, both of which we thirk are terribly
important.

Now, it is clear that you a ~ing to have to do
systems analysis of accident sequences including partial
operaticns of systems operations and nonrecurrent failures.
This may require methods development as well as application to
a wide variety of accident sequences.

It is clear that tne focus is going to be away
from the big LOCA accident even mcre so than in the past.

We are going to look at human error analysis, at
human accident initiation by testing or procedural errors;
we are going to have to improve the data basis available
for human errors. We are going tc have to underscand human
response during accidents.

The next area let me go through briefly: improved
safety systems; this is a partial list of the kinds of things
that need to be thought about.

We think ycu probably are gocing to be interested
in supplying plant layouts to reduce sensitivity to common
cause accident initiators, such as correct maintenance

activities, adverse environmental conditions, and the.;}ﬁp.
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We think that we are gocing to have to study
unigue containment systems. It is clear that valves need to
be locked at. We want to identify the key valves, and their
operating environments by perhaps improved specifications,
installed stsctus indicators, the desirability of remote
powered oreration, and perhaps study mixed chase flow
operations through valves.

Improved shutdcwn heat removal systems, that will
probably be locked at fr m both the primary and secondary
sides. You may decide to replace auxiliary feedwater systems,
you may wish to lock carefully at the location of these
systems, their applicaticns and performance under emergency
conditions, you are going to want to know flow capability,
ard cocling under containment isolation conditions.

Containment isclation response ~bviously has to be
locoked at; hydrogen recombiners should be locked at. Systems
interaction. Partial and intermittent coperation has to
be loocked at because %his may mean redesign of scme of your

safety systems which then would reguire some testing and

It is clear that systems and ccmponents and
their qualification for operation in accident environments
will be lcoked at, especially for long-term accidents,
radiation envircnment, humidity and so forth.

T should note that when I say components here I

{48 08
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:! include the instrumentation.
21 Man-machine interface -- this is an area that
1 we decided very early on should have importance, and have
4 started as a result to try and develop a comprehensive program
5 plan in this area.
5 I would point out that in the discussion earlier in
7 the day as to EPRI and their program, they have undergone
3 a significant transfer to removing their disturbance analysys
9 system away from just looking at availability, in to the
10 area of safety. And this is going on today and they are
1, trying to come out with a first set of directions in that
12 | program. They are making a significant endeavor.

(~ 13! And in the area of cost sharing in that, DOE
14 ' and EPRI are going to get together and talk seriously about
15 i how to jointly work these things. Again, our desire is to
16 help on things that are useful and where there'll be an

|

17 ] emphasis or a push to get them out and be used.
18 ; There's a list of items here, let me just pick
19E a cocuple:
20% Well, a lot of these things Ray Di Salvo mentioned
zx% earlier. There's a wide variety of things to lock at.
22! Human error avoidance, emergency operating
21| procedures; you may wish to go to interlocks to stop you frocm

24
Ace-Fecers Reporters, Inc.
25 tech spec limits, yive you a little time to avoid it and take

violating tech specs and predict when ycu are getting hear
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some action; remote cperation of key components, and possibly
the whole reactor during severe accidents may be considered.
Improved display and cgoerator communications, the human
factors engineering needs to be locked at. And a lot of that
seems to have made significant progress.

Again, as was pointed out earlier, this may be
more >f a questiorn of locking how ycu implement plans that
propose significant research in this particular area.

We'll move on to safety data.

It's clear that Three Mile Island's accident
produced an environment that we've really never seen before,
and it's sort of a unique opportunity to learn a lo: about
performance of equipment in an environment, and for failures,
the types of e uipment that have failed; it gives you an
opprortunity to look at your environment definition, your
regular activity transport studies, your equipment sensocr
behavicrs; also an opportunity to lock at core analysis under
accident conditions. That is clearly an area that has to be
locked at carefully.

The TMI accident will increas2 emphasis on primary
systems behavior including small break LCCA's, transients;
we are going to have to lcok at natural circulation with
blockage, hew to avoid generation. These things will be dcne
by accident analysis studies, mocdel develcpment and

experimentation.
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We want to loock at hydrogen combusticn and
a wide variety of physical and chemical interactions that
may turn out to be important.

DR. OKRENT: What scort of meteorclogical models
will you use for verification?

DR. DAHLGREN: Well, as I understand it, the
capability for specific site analysis; what you have are mcdels
more suited for the generic application tc a wide variety
of things as opposed to specific, individual models.

We may in fact want to get into that area; that's
pcssible. There are some pecple who believe this area needs
more work. Ycu need to try and take the knowledge you have
and see what you come back out with.

DR. OKRENT: I guess I am still trying tc understand
why =-- the gquestion of fission product release -- what do you
have in mind there?

DR. DAHLGREN: Fission product release?

DR. OKRENT: There's one on the vugraph, fission
product release and metecrological meodel, wvalidity,
verification, need to estimate release 1s nct well known.

DR, DAHLGREN: If you don't know the source term
for the release very well, ycu dcn't know the transpert and
depcsition very well, it is going to give yocu considerable
uncertainties when you have to predict and make decisions about,

say, evacuation.
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DR. SIESS: Wouldn't you be just better off puttinc
monitors around every plant?

DR. DAHLGREN: Maybe sco.

DR. SIESS: Seems to me you've got as geod a chance
of doing that as you have of getting a fission product
release for an accident that hasn't haprened?

DR. DAHLGREN: You may well be right. That may
in fact be the correct solution.

If that's the correct sclution then ycu can move
on; if you don't know, you have to consider it.

DR. SIESS: A lot of the problems we had with

Reg Guide 1.97 was the requiren.nt that they monitor
fission product. release at all release points or possible
release points, and nobody could decide what a release point
was. Whether this valve was going tc be open, or whether it
was going out the sump or the auxiliary building or what.

DR. DAHLGREN: To the best of my knowledge there
is not a good way of measuring, stating what is in the field
today, that tells you what kind of releases vyou have and
gives you the right information that you can feed into deciding
whether you want to evacuate.

MR. DI SALVO: Didn't I understand this to be
fission products established by Three Mile Island; I thought
that's what this item cons: dered.

DR. DAHLGREN: Well, here's the data collecticn

.,,, . 4
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and as Dr, Siess just pointed cut that may or may not ke

the sclution. It may be you are going to wind up with such
significant uncertainties that other approcaches are warranted.
The gquestion has to be looked at.

DR. SIESS: Well, what was the release point at
Three Mile Island? The auxiliary building stack?

DR. DAHLGREN: 1I%'s my understanding there were
several.

DR. SIESS: I haven't seen any croof that there
was several, including the guestion of the DC generator
which was blewing into the amosphere when ‘t went out; wasn't
it?

DR. LAWROSKI: What spectrum of accidents are
these fission product release terms for?

DR. DAHLGREN: What spectrum? Ffor the purposes
of this discussion we are takiag a wide viewpoint.

DR. LAWROSKI: Including Class 9?

DR. DAHLGREN: You cannoct put instrumentation out
there -- the impact is modest so you put out scmething that
Ras wider range; if you are in a situation where you getthe
next ten percent of accuracy, the next level, ycu have an
order of magnitude increase in cost.

You know, there's limits for everything.

DR. LAWROSXI: Well, I didn't kncow where you were

proposing to stop.
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DR. DAHLGREN: It depends on the individual
situation we lo % at. Yocu know, you push things a little bit
farther with a little more research and not much more cost,
then you might as well do it. If it winds up in significant
ccst increase for scmething that's really pretty far beyond
what you are concerned with, then it's not clear you want to
do it.

DR, LAWROSKI: Well, if you applied that to the
last item, up to Three Mile Island you wcoculd have people stop
when it ganerated 2200 F temperature.

DR. DAHELGREN: I don't think fuel clad temperature
got over 2200, did it?

DR. LAWROSKI: 2200 F.

DR. DAHLGREN: ©Oh, F.

I am sure it went over 2200 F.

DR. OKRENT: So I guess the same gquestion relates
to the hydrogen explosion == so I guess it's not clear what
DOE has in mind; this ~ould be gquite wide in scope or it could
be quite limited.

DR. DABLGREN: Until more evidence is in on scme
of these latter gquesticns, until some of the accident
analyses have been looked at carefully, and you can get a
range on what problems ycu cught tc leck at, and also tc some
extent on the type of guidance you get from various official

bodies studying the problem.
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PR. SIESS: What's not clear to us is the first

: 2 | item on that list is clearly a T™™I-2 post item; right?
3% DR. DAHLGREN: Right.
4 DR. SIESS: 1Is the second item to establish
5 exactly what happened at TMI?
6 DR. DAHLGREN: No, nct as we envision it. It

is a class of accidents which have not received a significant

3‘ amount of study and needs to be locked at.
3 DR. SIESS: What dces the heading "safety data"
10 mean is oprosed to the other categories?

1 DR. DAHLGREN: There are scme where in fact we

123 expect you are building chronological models and obtaining
(. 13 actual physical data, and other categories where you are
|
4 doing systems studies, accident progression studies, risk

15‘ studies.

16 DR. SIESS: Yc put analyses of accident

17: situaticns under safety data?

18 DR. DAHLGREN: No, the divisicon I have in my

19 mind is that things like safety data provide data for mcdels

20 and things like that. Under others you do things like you

21 run systems studies where you use prcocducts of the safety

22 data to find out what the impacts are.

23 DR. SIESS: The last item there, is that again

24 generic or trying to figure out what happened at TMI?
Ace-Federai Reporters, Inc,

35 DR. DAHLGREN: If it turns out when you do your




jrb2al7?

10

1

12

14

16

i7

18

20

21

23

| 24

Ace-Faderal Reporters, (nc

35

217
analysis of the type accident sequences, then you wind up
loocking at these classes. It turns cut the hydrogen explosion
is a generic prcocblem, and you should look at it.

DR, SIESS: 1In containment or in primary systems?

DR. DAELGREN: To the best of my knowledge I
am not aware of how you can get an explosion in the primary
system.

DR. SIESS: We all agree now there was a pericd of
a few days where =--

DR. DAHLGREN: The answer to your guestion is
if there is a significant possibility, if you cculd produce
a mechanism for hydrogen explosion in the primary system, you
cauld lcok at it. But until such a thing exists ==

DR. SIESS: There are certainly some intersting
questions on Three Mile Island as to hydrogen explosions
inside containment, the first being, was there one? I mean,
if there was, how did it happen with l-1/2 percent hydrogen,
and how much did it take to get 28 psi, et cetera.

That's an awful good place to start.

DR. DAHLGREN: I'm sure somebody is coing to lock
at that particular questicn. I think scmebody will.

DR. LAWROSKI: Is this elaborated scme place else?

DR. DAHLGREN: We are working on a revised program
plan which will list all of these things as options.

DR. SIESS: Just now they are your ideas?

DR. DAHLGREN: Yes.
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DR. SIESS: You haven't tried to corganize them,

2! 9r pu eollars on them, or years on them?
3; DR. DAHLGREN: We are working towards that, we
4 have not yet got it in that state.
5 Obviously what we are doing now is going back and
) looking at these areas and trying tc devise a plan.
7 And we are complicated by lack of understanding
3| of what happens next year.
3 DR. SIESS: These areas you had on the last vugraphs
10 are the areas that the current program is already organized
ni on?
121 DR. DAHLGREN: Yes.

(\ 13‘ DR. SIESS: And these are additions to your
14 current ==
15 DR. DAHLGREN: Or things where we think emphasis
le' out to gc, where we already had items involved.
175 For example, improved comporents area, we already
181 had valves, things like that. And utility training, again,
19i there's a number ~f things you can think of, things Ray
20 | said earlier on today. We are going to look at accident
21 respense, we are going te have to loock at the extension of
22 simulator training to cover mcre accident sequences, we have

23 to lock at the effects of stress. I don't know how much

24
Acs-Feceral Reporters, Inc

25

further simulatsrs have to be extended; mv understanding is

they go fairly far down some cf these accident paths now.

A A0 v
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I'm just convinced some pecple are geing to have to have
major programs and will have to increase safety consciousness
at all organizational levels, and improve maintenance and
test procedures, less human error; even to have the operators
more cognizant of what happens when there are partial systems
failures, and the use of alternative systems.

Then you have to look at operator certification
and training, things like educational requirements,
operator capabilities, training methcds, content cf the
“raining, adegquacy of simulator useage; should you have scme
training on real plant? The certificaticn procedures currently
involved, are they correct?

These are the kind of things that we think we are
going to think of.

DR. OKRENT: Do you think DOE would initiate
research programs in these areas possibly for things like
operatcr training?

DR. DAHLGREN: Someplace in the budget you put
scmething in to werk in the cperator training area, you can
get training programs upgraded and in place.

That would include scme of these consideratiors.
You know, the Congress has given emphasis in scme of these
areas.

The last area, emergency recovery measures.

The first thing I might want to menticon we want tc develcp

. ’y .‘ ‘)19
440 L
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design guidance to facilitate contamination and accident
recovery; we might want to consider design guidelines for
future plants and modifications of current plant in order

to facilitate these things; you cbviously want to evaluate
how you do fuel handling under accident conditions; waste

s torage, waste disposal are currently procblems at Three Mile
Island, as I understand.

A naticnal or planned emergency response organiza-
tion ==

DR. SIESS: What do you mean there's a prcblem,
they are having difficulty storing the waste?

DR. DAHLGREN: Trying to figure ocut how to get
rid of it. They have not yet succeeded.

DR. SIESS: Does that mean they don't know how
to get rid of it, or that they can't find anybody that will
accept it, their solutions on how to get rid of it?

DR. DAHLGREN: I am not sure they found a place.

MR. GRIFFITH: The prcblem is that no one will
accept the waste.

DR. SIESS: And how do you research that problem?

MR. GRI FITH: I wasn't addressing that question.
The research associated with the decontamination is to lock
at the methods for decontaminating equipment and tocls,
handling, and the problem that is involved with that is the

acceptance of the residuals, the wastes.
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DR. SIESS: Decontamination and recovery is a
generic item.

DR. DAHLGREN: It is generic or DOE will not be
in it. Contracts which are teing locked at would involve
a case clean up effort with R&D effort to decontaminate,
metheds.

DR, SIESS: DOE would put mcney in so they could
watch Fow it was dcne, and how it was done, and what the
problems were, and decide what you might do on future plants
or existing plants that would make it easier?

MR, GRIFFITH: Well, we olsc would be involved
in the development of new technigues. In some places we are
already working on advanced decontz.aination.

DR. SIESS: Ancd it could be used at TMI?

MR. GRIFFITH: And elsewhere.

DR. SIESS: At TMI there's a time scale, elsewhere
puts a different time scale in?

DR. DAE .GRF Yes.

MR. GRIFFITH: We would be interestedin the things
which would be available in the natiocnal stockpile for
use in emergencies dcwns'ream.

DR, SIESS: One of those might be ten years away.
That would he one kind of research. But TMI is prcbably a
year away, which is a different story.

And the questicn I am trying to get 1is, you are

™)
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going to try to do the research and help recovery at TMI,
or are you simply going to observe and participate in the
recoverv at Three Miie to such a level that you could get a
basis for research that would help the next cne?

DR. DAHLGREN: I think the latter would be closer
to at least part of the problem. There is though the
technigques which are currently being developed which ™I
constitutes a large laboratory tc confirm that these technigues
work as they have been developed.

DR. SIESS: And what's the possibility that they
got no problems at all in cleaning up TMI?

In which case we are home free; right?

MR. CRIFFITH: That's possicle.

DR. SIESS: Not very probable, but possible.

I was wondering if your programs allcwed for
that possibility?

So you don't get started now on developing methods
that turn out not to be needed? The first effort is to see
what happenec at Three Mile and find ocut if new technigues
are needed, new designs are needed?

DR. DAHLGREN: I think we wculd agree with that.
The work we have so far is gquite specific.

DR. SIESS: Now, when 1 come to the next item on
that list, I got no questicrs. I :hink somebody needs to start

working there.

5 M
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DR. LAWROSKI: As I understand the situation at
TMI it is a matter of finding where to ship the concentrated
activated wastes.

MR. GRTFFITH: I think for the ligquid right now
that may well be true. I think that once we go into the
reactor itself to decuntaminate we may have a number of
surprises.

DR. LAWROSKI: You are certainly gecing to have
more ligquids.

DR. SIESS: You'll probably have surprises cf both
kinds. You are going to find some things that aren't working
and you are going to find scme things that work very well
when you d.4n't think they would.

DR. OKRENT: What do you see as the appropriate
means for the NRC to act in accordance with the words that
the representative cf OMB used?

DR. SIESS: Let's finish this wvugraph first.

DR. DAHLGRN: One clarifi:ation here: reviously
there : some discussion about this, and I would like tc
point cut that this is in an early stage of development,
and that which has been propcsed have been essentially
gathered tcogether as a result of our canvassing a wide
segment of the industry.

It's not even been approved by DOE. Alsc the kin

of work I was talking about here, although there's an interface
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in safety, that work is really funded prerently in DOE as

part of tre light water reactor technology improvement
program and is not really presently funded or considered as
a safety effort as far as budget categories are concerned.

DR. SIESS: Am I right that DOE coordinates
with NRC ~- you did t2uch cn that.

DR. OKRENT: What do you propcse that the NRC use
so that it would be providing its guidance -~ whatever was
the OMB word -- to DOE concerning what it thought DCE should
do, on DOE's program for research to improve reactor safety.

MR. GRIFFITH: Presently as I under=tand the
situation, Sol Levine and representatives from EPRI have
discussed this problem, and there is proposed to be a joint
committee which NRC, Scl Levine, has the lead for setting
up and getting established.

And other than that at this particular time
che exact procedures for implementing this guidance have
not really been worked cut.

DR, OKRE* -+ If I can pursue it one minute:

Would it bu ¢ .icient for them to send you
a cryptic letter of the scrt the ACRS sent --

(Laughter.)

-- saving we think you should work cn, let me
see, I'll find a statement ocut of Mr. Silberberg's presen~

tation.

§
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The ACRS recommends further that emphasis be
given to scoping studies on topics relatirqg to prevention
and mitigating of the ocffsite consequences resulting from
pwstulated core meltdown via the liquid radwaste pathway.

If you got a cryptic thing like that from
30l Levine or whoever, would that be adequate from your point
of view; or would you need something much more specific,
or what?

MR. GRIFFITH: I would hcpe there would be encugh
coordination in this coordinating committee that we'd get
something a little more specific than that, and that there
would be some substantiation before we received that as to
what it would mean t5 the parties involved.

MR. NORIN: You must also remember the guidance
from OMB it must in fact be useful, where we expect use to
€éhe end user.

DR. OKRENT: How would you judge that before
you do 1it?

DR. DAHLGREN: You have to have at least scme
indication that it is going to be scmething that NRC is going

to> want, to really push hard to get in, or ycu are going to

have to have an indication that it has significant encugh
safety benefit that the industry really says it's a good
thing to really do; it's going to have to locok to them like

it has some kind of attractive advantage, like financial.
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£ you don't have something likethat it would be

hard for us to see why we should pour a lot of money into it.

DR. OKRENT: Now if the NRC recommends that DOE
do something scolely in their considered judgment -- the
NRC has decided it was worth having DOE do a certain amount
of research =-- it probably will not have arrived at a final
decision that this thing is going to be something they are
geing to implement because when they reach that final decision
they might not need that.

Scmer imes you need the research just toc know
how .~ d¢ it, so you may want to know which of two ways is
bettex frequertly you are doiny the rese ch to see if
t: 2 * i: sometning you are going to want to recommend.

Loes that constitute encugh of a high mark or
now ever you waat to classify it that DCE would not interpose
questions: well, I don't know whether the utilities will
do it, or I don't know whether something that reduces the
cost is there, and so forth?

MR. GRIFFITH: I think that we are gecing tc have
to locok at that on an ad hoc basis, but it would be DCE's
intent to ccoperate with NRC to get that wcrk done which they
felt was important towurds making their decisions in the
licensing process.

DR. SIESS: We were told that DOE got a letter

from McIntyre, OMB, on 1 February 1979, that contains something



jrb227

Ace Feceral Jeporrers

G

24

Inc.

25

227

similar to what Dr. Hendrie got.

Would there be any objection to providing us with
a copy of that?

MR. GRIFFITH: No, we can provide a copy.

DR. SIESS: Y=s, because we just dida't know how
things got communicated, whether the same kind of language
appeared in both letters. Some of Mr. Kearney's language
wasn't quite the same as was in the letter from Mr. MclIntyre.
It was fairly specific.

wWhat is the status of this coordinating committee?
It took about a year tc get a memorandum of understanding
before; I'm just wonderinc¢ what the score is now?

MR. GRIFFITH: Dr. Siess, the ball is presently
in NRC's court.

DR. SIESS: S<l Levine's?

MR. GRIFFITH: Yes.

Ray Di Salvo did indicate it was being worked on
at least and being coordinated in RES.

DR. LAWROSKI: How many pecple does DOE have
invelved with the management at the present time with reactor
safety research -- light water reactors?

DR. DAHLGREN: In cur branch working on LER;

there are two of us. There are some studies going on internally

which would include about up to 5 or 6 other people within

DCE, plus we have significant planning work in progress

35 52287
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in some of tn: contractors like Sandia.

DR. LAWRCSKI: This is for how many millions of
dollars?

MR. NCRIN: We really don't have any numbers
to talk about right nowon this.

I can tell you what went in for fiscal 80 and
what tha Congress has done so far.

The request in fiscal 80 was the same as fiscal
79, $4 million.

The House added $5 million, primarily training;
they amended it to an overall energy bill that not necessarily
assigns it to this program.

The Senate Energy Committee has two amendments
request, cne by McClure and one by Church, which would add
$5-to=-$15 millicn. We don'thave the committee report.

So we are talking right now, assuming the
Congressicnal resolution is between those two numbers, plus
our request, we would be something like $20 millien.

New, as cur expanded rrogram develops it is pcssible
we may make additicnal requests.

We expect in the current go around in Congress
-~= last year it took til mid-August to get that finalized;
so it's about that time scale.

DR. LAWROSKI: With this limited manpower y~ou must

be guite strained.
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MR. NORIN: We =-- over the past several vears
ERDA and then DOE embarked on a decentralization mode of
operation such that we have developed project offices;
all the pecple that were full time on FTF stayed with the
project. But we have a project office for CRBR. There are
a number of technical management centers for various
technical R&D programs. Sandia is a technical management
center with DOE gui lelines for what that center does.
And they have a lot of direct responsibility.

DR. SIESS: You contract out the administration?

MR. NORTN: Basically, yes.

DR. SIESS: And the safety program is all handled
at Sandia; how many in Sandia management?

MR. NORIN: About eight.

DR. LAWROSKI: 1Is that a different grovp than
what NRC has out there?

MR. NORIN: Yes.

think

L]

MR, DI SALVO: I just wanted tc comment.
it's very clear from the presentaticn that what DCE is doing
is not just improved safety program.

But the pcint I want tc make is that their
safety technology program contains many elements which we
would call confirmatory research. So I think it's importan
not to overestimate the amcocunt of mcney in the program

. 229

specifically for improved safetv.
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A specific example of the kinds of things I am
thinking about are risk methods subsequent to TMI == much of
that work was also identified at NRC as being important work;
and I think we will be making moves in that direction.

Again, the operations and evaluations group seems
to be very slow.

DR. SIESS: Recognizing that difficulties still
exist in defining what we mean by "improved safety" =-- and
maybe in a couple of years we'll get our definitions all
straightened up, if nothing else by exumple, go through the
whole list of contracts and label them =-- but recognizing
that difficulty I think as far as the ACRS is ccncerned
that its comments regarding the NRC's improved safety system
program, we are interested right now not in how much money
DOE has but how much is being spent in direct support,
either by request or by chance or not by chance, of the things
NRC is looking out for.

5¢ right now the physical experiments, if that's
the language, that's required to supplement or compliment
the NRC program =-- and if you at scme time wanted to go through
the DOE's prograii, maybe the next time we meet, you can lock
at it and see how much cf that either by chance or design
£its your program, how much is the result of an NRC request
by the ccordinating ccmmittee or whatever.

MR. DI SALVO: I intend to do that. We are on the

14 230
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verge of doing that with the program plan that has been
prepared, and I think we'll still do that with the program
being prepared now.

We haven't any direct reccmmendaticns because
we don't want to prejudice what they develop ahead of time.
But our priorities in terms of risk reduction potential
are well known.

DR. SIESS: I “Zun't think any of us feel the DCE's
reactor safety programs should all be devoted to improved
safety systems. They have other cbjectives and they are
guite legitimate objectives which DOE can do and NRC couldn't
possibly do. So there's no reason they should be the same,
but one has to support the other.

I want to also ask that the subcommittee, in the
subcommittee s comments to he NRC budget, you may want to
comment on the position of restricting experimental activity
on the part of the NRC.

DR. SIESS: The subcommittee will not comment
but the whole cummittee will; and the subcommittee has the
intention of referring to the whole committee the matter
that on scme basis we would like to communicate tc COMB in
respcnse toc Mr. Kearney's reguest.

He invited us to offer scme comments --

(Laughter.)

-=- and I feel gquite sure that zome will be
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forthcoming.

We may also tell the Commissicners, and the
Congress.

MR. NORIN: I would like to make the observation
that in my opinion all the things we've been working on
will in facc meet safety.

DR. SIESS: Yes, I think all the things NRC
works on in its total budget would lead to improved safety,
but they den't hzve that label.

(Laughter.)

The problem is in words.

Any other guestions for DOE?

DR. OKRENT: I guess I might ask when you do have
your program plan in some kind of a formal stage of writing,
even if it's tentative because you don't know how much money
you are getting, is i‘ fair to ask that a copy be sent to the
ACRS office?

MR. NORIN: I think we can do that. I'm not sure
at what stage, but I'm sure it doesn't have to be a final
report before we can send scmething that would be meaningful.

DR. SIESS: We wculd appreciate it.

Ckay, then, on to the last item on the agenda,
which will be a presentation by the representative of
NUCLEDYNE Engineering Corporation ¢n the passive containment

system.
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I assume Mr. Falls will do that?

I thank you for your patience, and I hope you
found it an interesting day. You could have shown up at
four o'cleck and you wouldn't have been late.

MR. FALLS: Thank you very much.

MR. ETHERINGTON: Mr. Chairman, I would like to
have the record show that I have a conflict c¢f interest
in this case, and I shall not be participating.

DR. SIESS: So noted. Since this is an open
meeting, you may remain in the room, Mr. Etherington.

And you may remain in that chair, it you find it comfortable.

(Laughter.)

MR. FALLS: I have not minded waiting, Dr. Siess,
it has been a very illuminating day to me in many ways, one
of the ways in which I may comment on as I go through my
presentation.

I tried to make this presentation very short. I
was told I would have 15 minutes. I have limited it to a
little less than that.

Consequently you will find that within the
formal presentation here, I will make certain statements
which you may "like to have more information on; some of this
has been given to you in the form of handouts.

We appreciate this opportunity to make an cral

presentation concerning the passive containment system
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