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1 _P _R C _C _E _E _D _I N _G _S;
_ _

r-
.

I !2, DR. SIESS: The meeting will come to order.
;
,

3 ! This is a meeting of the Advisory Committee on_s

4

4 Reactor Safeguards, Subcommittee on Improved Safety Systems.
I

I

5 I am Chester Siess, the Subcommittee Chairman.

6 The other ACRS members present today, starting on my left:

7; David Okrent, Stephen Lawroski, and Harold Etherington.
!

8 The purpose of this meeting is to hold discussions

9, with the representatives from the Nuclear Regulatory

10' Commission and the Department of Energy on their program plans

11 for research to improve 12-ht-water reactor safety systems,
!

12 and especially to look at expected chantes in these programs

( 13 developing from the accident at T'ree Mile Island Unit 2.
1

14| The information gathered in this meeting will be

15 used by the ACRS in its preparation of Iws report to

16' Ccagress on the NRC safety research program.

17' This meeting is being conducted in accordance

18 with the provisions of the Federal Adviscry Committee Act

19 and the Government in the Sunshine Act.

20 Mr. Richard Savic is the Cesignated Federal

21 Employee for the meeting.

(s 22 The rules for participation in today's meeting

23 have been announced as part o f the notice o f this meeting

24 c. r e v i o u s i .- cublished in the Federal Rac_ is ter On June 11, 1979.
.w.c. a.n,.,a :-c., g _

,

25 A transcript of the meeting is being kept and will

00rI iA (T m
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I
I be made available as stated in the Federal Register notice.

i

(_ i

2' It is requested that each speaker first identify himself

__ 3- for the benefit of the recorder and speak with suf ficient

4 larity and volume so that he can be readily heard. And

5 please use a microphone if you have one.
i

6: We have received a request from NucleDyne Engineer-

7- ing Corporation for time to give a brit presentation on*

8' their Passive Containment System, and that has been so

9; scheduled on the agenda.

10; We have received no written comments from members

11 of the public.

12! I would like to suggest that the principal

( 13' participants for the NRC and DOE might find it convenient

14: to cit at the large table here. There's no objection. There

|

15: are microphones there, and I think it might make it a little

16; easier, since we don ' t have a large contingent here.

17 As I indicated in the opening statement the

18 ; principal purpose of this reeting at Lis t? is to get

1
19 ; information for the preparation of our report to Congress

20: c: the research program; and, more specifically, the

21 Commissioners have asked that we provide them with informa-

(_ 22 tion regarding the ACh5 's recommendation on the FY 81

23 budget, and we will get them those recommendations about the

24 same time they get the FY S1 budget from the -- I guess --
.w . a amnns %nv

25! the Budget Review Group.

kkO
_ _ _ - _- - _ _
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l' is the intent of the ACRS to present, prepare7*

r-
i

j

2| some sort of a report to the Commissioners at its July
i
I

_ 3! meeting, which is, I believe, 10, 11, 12 -- 11, 12, 13 --

4; July; and this will be our last chance to get that kind of
I

5' information for them.
i

|
t

6; The agenda involves basically four separate
:

7 presentations, first, something from NRC's Office of Nuclear

8; Regulatory Research. Then we will hear from the Department

9; cf Energy -- I'm sorry, let me back up a bit.
1

i
10t First a presentation by NRC Research, then some

11' ccmments on that program by Office of Nuclear Reactor
I

i

12: Regulation; and then a presentation by DOE.

( 13| Sandwiched in between at ten o' clock, we expect
!

14: to hear from a representative of the Office of Management
|

.

I

15; and Budget, since that office has made some changes in the

.

16! current budget with some directions to NRC and DOE as to the

17; way in which work on improved safety systems should be

18 divifed.

19 At our last meeting which was in March, I believe,

20' I think there was till some confusion as to just what

21 the objectives of OME were, what work was to be divided

-
22 between the cwo acencies ; so we asked somebcdy from CM3 to

-

23 ccme in and give as some background on that.

24' And we will sandwich that in somewhere into
6

ACn<n RODornnQ CPCWV

25 NRC's presentation when Mr. Kearney -- shortly after he

! io L2n 71 uo u

-- -- _ _. . _ _ _ . -. ...
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1 arrives at a convenient spot.
i

c
' 2: And the presentation by NUCLEDUME on the passive

t

3' containment system is scheduled to be the last item on the

i
4 agenda.

5 Are there any cuestions about the agenda from the

6 subcommittee?
4

7; (No response.)

8 Okay, we'll start with the presentation by

l
\ .9; O r. .:1ce or Nuclear Regulatory Research; Ray DiSalvo is going

101 to present that.
,

11 And I don't know how you plan to start, but if it
i

1

12 wouldn't be too inconvenient, I would appreciate it if you
-

i

13 would take just two or three minutes to take us back
I

14! chronologically through the change in the law, the NUREG

15| presenting the program, and the budget history up through

16 f FY 81 at least, just to get our perspectives straightened out

17' as to what stage we are in today.

18 Then you can go on with stating the contract

19 work and et cetera.
I

20 MR. DE SAL 70: Thank you, Mr. Chairman.

21;l I am Ray DiSalvo I an' the Technical Coordinator

22, for NRC's Research for Imc. roved Reactor Safetv...

23 Mr. Levine (phonetic) expressed his regrets that

24 he could not be here today. 'le's Vice Chairman of CSI
wns, a.mma co-c.cv .

25 and is in Europe at this time. Dr. Budnitz (phcnetic), the

;

| 44S 008
1

__ _ _ _ . _ . __ ___ __.
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\
.

1 Deputy Directo# of the Of fict currently involved with
|,-

!2 the Budcet Review Group, which is also examining the FY 81
i

'

_ 3; budget. He also expresses his regrets, but he may be here

4; at some time later in the day.

5, With me is Tom Murley, the Director of Reactor
i

i

6 Safety Research, and there are several other staff members

7, with me at this time who may be called upon at some point
i

8 during the day.

9| I had planned to go through a very brief

10: history, as you requested, Mr. Chairman, and I will do that

11 in the course of the presentation.
i

12 I have taken some liberties in organizing my own

(' 13 presentation such that I'll give you some administrative
|

14. status and an t rview of the program, and talk a little bit

i

15; about the NRC-DOE coordination between now and when Mr.

16' Kearney gets here, and then make time for Mr. Kearney; and

17 then after he's left we can talk in some detail about some

18 | c f the technical arca s . That seems the best way to break up

1

19 j the presentation.

20' Okay, as I say, I'll spend some cime speaking

21 about the administrative status of the program, and I will

- 22 also cover the history you requested; and I will spend scme

23 time talking about NRC-DOE cccrdination as requested by the

24' S ubccanittee . And after Mr. Kearney's discussicn, I will
1cm cs Aeoormg Coroarv

25' talk in more detail about the rechnical status of the program,

448 009
.
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-_ - - - . . .-



,

jrb9 9'

1 in particular, the programs that we have in place right now,

r- i

2' the programs that we have pending, meaning those we expect'

!

3| to start before the end of the fiscal year; and, finally,
I

4: the programs planned when we get into our '80 and '81 planning .

,

5! And then I've allowed some room for special
i

6' topics on the agenda. You requested some time be spent

7: on the status of research on core catchers, and Mel

8. Silverberg from Division of Reactor Safety Research has a

9; presentTtion on that.

10 Now, historically the fiscal year 78 authorization

lli for the Nuclear Regulatory lommission requested that the
!

12' NRC prepare a long-term plan for research to improve the
i
|''

13! safety of light-water reactors.
!

14! It was quite specific in stating that the purpose

15) of such research was to improve the safety of the plants

16: and was not primarily for enhancing the econon,ic attractive-

17- ness of nuclear powsr; there were also some statements uL ut

18 what was contained in the plan, that it was to contain scme

19 proposals for research projects and schedules and costs.

20 Now, that plan was put together by convening a

21 group o f consultants , eliciting suggestions from the S taf f ,

22 from the ACES, from the industry, from the public; and a
-

23 collection of some 200 different suggestions was derived

24 for improving safety.
w-< . a.cmes &-

25, These 200 suggestions were categcrized acccrding

. .-

- - - -_. -- . . -
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1

1 to some chronology and lumped into 16 groups. I believe in
.

em. I

( 2: your handout you have a summary page that looks like this
!
t

-
3! (indicating) , which indicates the 16 areas that seemed to

i

I

4! cover all of the suggestions.
i

.

5| And then the suggestions were ranked according to

6: four rather general criteria the criteria that were used

7; to arrive at priorities were the strenguh at support or

'

8 breadth of support -- basically how many people or how many

9 groups supported research in these areas; the second criteria

10: was risk reduction potention, which was rather judgmental

11 and was based on insights from NASH-1400.
,

12| The third was generic applicability: how many

i

13j different plants did we think the concepts might be applied,'

.

I

14j and ?lso, could it be applied to new plants versus old

is plants?
i

i

16- And, finally, the fourth criterion was the

17 estimated cost of implementation; and these were, again,

18 judged very rcughly, Icw being, I believe, less than $10

19 million; medium in the r.inge of $10 to S50 million; and high

20 i meaning more than $50 million.

21 Eased on our qualitative judgments, we arrived

22; at a research program which took the top five highest

23' priority items, and those highest priority categories were

24 No. ', alternate containment concepts; No. 6, alternate

sec.c. a.eq =,o ,

25 decay heat remcval concepts; No. 5, alternate emergency corei

! . .n n

( )' 1 }.1.'
'71 J . I i

-. - - -- - - - . --- - - -- -.
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|
|

I! cooling concepts; No. 3, improved in-plant accident response;
;-

2 and No. 12, advanced seismic design.
!

3! These turned out to have highest priority in-

4- terms of our judgments , in terms of the criteria we used.
!

5 The other areas were also judged to be important

6: but either had ongoing research that was applicable, or was

7 judged to have relatively lcw risk reduction potential;

8 therefore, it was given a lower priority.

9; These other topics which did not make the " top-

10 five", so to speak, were to be studied a little further in a

Il general study, which was the scoping study of some other

i

12' concepts.

13| And then, finally, of course, in doing this
i

14| evaluation, we recognized that there was a need for better

15 ways to perform these kinds of evaluations, and also to give
-

16- us some sort of guidance on how we might want to implement

17 the results of this research in the future; so we had ancther

18 general study which was called " improved methodology",

19 which would help us make scme value-impact assissments.y

20 Now, that's how we arrived at the program that

21 we have.

- 22' I'll move into how we got to where we are today

23 administrar4vely -- I'm talking about funding:

24: We sent this report to Congress in April 1978,
wr.a n.x,w wo.rv ,

25: and we indicated in that repcrt that to do all of the
,

i

L U r) k ; 1 ^/1*O n
17 I s' -

_ __. . _ _ . . _ . _ . _ _. __
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1 research that was described in there, would cost, I believe,
!m
t

2| in the vicinity of $15 million over a three *c-four year
i

- 3; period.

4! Since the budget for that year had already been
|

5' submitted by that time, we made some adjustments in the
1

6 fiscal year 80 budget; and we also reques ced some reprogramming

7 authority for 1979, so we could start the work in 1979.
,

8' Congress, in its 1979 authorization, authorized

9 S1-1/2 milli 7n be spent to start this research. The

10 ]| Appropriations Committee, in their '79 appropriations act,
,.

11 provided no dollars essentially to start this work. So in!

12i order to get the work started at all, we were forced to
,

13; do some reprogramning action.
t

i

14! And we were able to derive some funds from
,

!

15 reprogramming at the time.

!16. As of today, we've been able to fund $400,000

17' worth o f work by reprogramming .uncbligated carryover from

18 1973. That reprogramming package was sent to Congress I

19' believe in January o f '7b, and approval from all of the
t

20 five committees that had to approve the reprogramming package

21' was not received until de first week of April in 1979.

- 22. Ncw, once that reprogramming action was approved,
,

23 we started our werk on vented containment; we also startad

24 scme work en human error sensitivity studies; and we
Acn.c = Aeoormg Comca^v :

25 started scme work on shut-dcwn heat removal with funds that
i

't M O bIJI

._
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i

l

I

i

1,' were available in the confinna toi'.i research crocram.. -

^_ Q

,

2! We felt se could do this because there had been
t

- 3 user-research recuests pending for some time on shut-down
i

4; heat removal, and had tht. funds available in RSR. So we
i

5' started the work.

6| Now, that reprogramming package allowed us to
,

7; start work in these areas.
,

8 There was a second reprogramming package that

9| involved reprogranming in the '79 funds -- and, remember,
!

10i this was reprogramming of unabligated carryover for '78.

11 A separate action was necessary to program funds which had
.

12 already been authori::ed.

( 13 DR. SIESS : And it was the '78 that you couldn't
i

14' get approval of until April?
!
,

15! MR. DI SALVO: The first week of Acril; it was
,

-

!

16i after TMI.

17- DR. SIESS: That was the '78?

18' MR. DI SALVO: Yes.

19- Now, in the meantime a second reprogramming package

20 to try to apply '79 funds to nuclear safety was moving its

21 way through the Commission; S400,000 in a packcge war

- 22 earmarked for improved safety.

23 That was approved by the Commission, and notifica-

24 tion was sent to Congress of intent to apply tha~ money on
ec. a.,-, cec.,1

25' April 26, 1979.

!hbb
,

. . . - .~ - - . .- -
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t

1 DR. LAWROSKI : Excuse me.
i

m
i

2: MR. DI S ALVO : Yes, sir?
,

I

3! DR. LAWROSKI: Did you have money left over from

4, fiscal '78?
i

5 MR. DI SALVO: Yes.

6' DR. LAWROSKI: -- that you could --
:

7 MR. DI SALVO: Yes.

8: MR. MURLEY: It was agency monies. They never

9' came from Research; they came from other parts of NRC.

10: DR. LAWROSKI: I see.
-

,

4

111 MR. DI SALVO: Okay.

12! The second reprogramming action was approved by !

( 13 the Commission and sent to Congress for approval on April

14; 26, 1979. On May 24, '79, the House Appropriations Committee

15: advised the NRC of a decision not to approve the package

16. until the impact of TMI was made clear.

17: So in effect that reprogramming package ham been

18 sent back to the Commission. I am not totally knowledgeable

19: what the reasons it was sent back for, but I believe it had

l
20 ' to do with delays in licensing plants while other, what were

21 perceived to be lower pricrity activities were continuing.

- 22' Now that package is back in the Commission and has

23 to be resubmitted to Congress.

24 DR. LAWRCSKI: Refres.. my memory. hcw long |
|.mn.o ann ~; avum

25, did it take Congress , those five Congressional Committees,

44d 015
. -- -- - __
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1

1 to approve the use of the reprogrammed 1978 funds?
- |

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

-
3; DR. SIESS: Do thev have to accrove, or Just4

-

- --

4; disapprove within a certain time?

Si MR. DI SALVO: I believe there 's a time period in
i

I

6; which if they do not act, it's automatically approved; and I
|

7, am not sure what that time ceriod is .
-

8 OR. LAWROSKI: But 60-to-90 -- it wasn't lenger

9; than that?
i

10; MR. DI SALVO: Well, Congress was notified of
:

11, the first reprogramming actic.t on January 23, 1979. We
|

12! received an approval from the House Appropriations Committee
I

f' 13 on February 9th, '79, but there were four other subcommittees

i

14j that had to approve. And we did not receive approval from
,

!

15; them until the first week of Acril.

16! DR. LAWROSKI: I was under the impression that

17 you had asked much earlier than the 23rd of January; but I

18 must have been mistaken.

19 MR. DI SALVO: So that's the history, both the

20 histcry of the program plan, and the administrative-funding

21 history.

i22 We have been able to get some work started, and
m

23 we do hope that we can get the second reprogramming approved

24 before the end of '79 -- because '79 is already running out.
aor.c= accxvnng Comcaav ,

25. Okay, --

|

448 016
.- - _ - -
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! DR. SIESS: Okay, so as of right now, all you've1
;-

2! got that can be obligated is $400,000?
i

3: MR. DI SALVO: It's already been obligated.
|

I

4j DR. SIESS: It's already been obligated.

i

5' MR. DI SALVO: It's been in the field now for a

6 month and a half.
i

7 DR. OKRENT: I have one question.

MR. DI SALVO: Yes?8,'
.

9!, DR. uKRENT: You said there had been a user

10| request for shutdown heat removal?

11 MR. DI SALVO : Yes?

|

12! DR. OKRENT: So you were able to begin such work.
,,
k 13! Suppose enere were a user reques t for in-plant

,

J

14: accident monitoring; could you get anywhere? Would it no

15| longer be- considered research to improve reactor safety?
i

.

|

16 MR. DI SALVO: No, it would not.

17: I think some of these requests have been bumping

18 against what we new call improved reactor safety for some

19 I time.

20 DR. OKRENT: Well, I still need clarification?
,

21 MR. DI SALVO: Well, some of the reques ts for

22' research ander shutdown heat removal, some of the tasks

23 dhat -- scme of rhese early tasks that were conducted,

24 would have been the same whether you called them confirmatory
.i

u r.c. n. - c c m orv c
25 research cr whether you called ther improved reactor safety.

,

f

!
I
'

.~. ._.
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I,

1| Fcr e: ample, one of the early tasks -- and I am
-

,

2!
; talking about this a little later -- is a survey of existing

3' designs to determine what's ~ut in the field right now. Now,
,

!

4 ''
that could be called " conf.~ matory" or it could be called

5' first-step.

6 DR. SIESS: Is that part of the task action plan

7 on shutdown safety systems only, or --

O' MR. DI SALVO: I believe it's part of task action.

9 It was in response to a research request which wanted us

10' to assess the values and risk reduction potential of

11
bunkered shutdown heat removal systems .

12'' DR. OKRENT- Well, let's see, out of Three Mile
-

;

13; Island there's an interest in certain improvements, let's

14I say, perhaps --

15| DR. SIESS: Dave, I think you're getting a little

16: aheaf, ve're in '79 now.

17 DR. CKRZNT: I knew, but I am trying to understand
t

18 'I the logic here, o f when scmething can be included in the

19 research program, and not called "research to improve

20
reactor safety," and when it can't.

21 MR. DI SALVO: I don't think there are any clear-

22 ,.

cut eines.

23 I dink the term " improve reactor safety" is

24 . _ - cecause c -more actinistrative, tne origin of the program.
,

.r- a a.m ,,na s c.n,

25' I think it would be incorrect to say that

> , ,

'f' 7 U [,)i j
(./ /s .i

( :

- . ... .-
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1 we haven't been working toward improvement in safety before
-

2 there ever was a program, an improved safety program. And
i
1

- 3: this is by virtue of the legislation that popped up, and
i

4; separate funding packages- this improvement program has

5: become known " reactor safety," but in reality, I think,
I

f

6' there have been moves in this direction for some time.

7 DR. SIESS : But you do include it as a decision

unit in your budget, right?
8,;

I

k

9: MR. DI SALVO: Yes.
.

10| MR. MURLEY: I think to answer Dr. Okrent's

11 question correctly, if we were to receive a user request

:

12{ probably from NRR on in-plant accident response, we would

{'' i

13! then feel freer through our internal rules to start such
t

14| a research program out of the reactor safety research budget,

and not have to limit it to the " improved safety budget",15;
,

16! even though it could still be directed by, say, Ray, or

17- some of the probabilistic people.

16 DR. OKRENT: Well, let's see, just a couple more

19 examples to help me unders tand -- would you put th at vugraph
a

l

20 i back on?
,

21 MR. DI SALVO: Yes.

22' (S lide . )

23 DR. CKRENT: Now, it shows th at value-impact

24 methods pending, but I've recently seen a report from Sandia
.s:n.c x necu wg O m cary

25: in which they did some work on value-impact methodology. It

< . +
44o u19

,

- ___ _ . _ _ . . _ -. _ _ _
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1 was done for the NRC, was it not? I assumed you had it.
,

! It was a Sandia report in which they looked at various2

- 3: possible programs and looked at which might more effective
i

4; to work on.
!

5! MR. DI SALVO: Confirmatory research program.

6; DR. OKRENT: Is it confirmatory?

7 MR. DI S ALVO : Yes.

8 That work was started q?ita while ago --

9; DR. OKRENT : Like, they' re doing value-impact

10: methodology -- it's still value-impact methodology?

11 MR. DI SALVO: Yes, it is.
1

, -_ _

12' On that, -- weJ i, they were charged with trying to
. - - _.

( 13- come up with some waY to evaluate the confirmatorv. research
!

14, pro gram.

15 That was started before there was ever any
1

!
,

16. Impreved safety program.

17' DR. OKRENT: I am still curious why it's in this

18 program if it's in the other program.

|
19 | And improved ECCS is in the program to improve

i

!

20 reactor safety, but I think there have been experiments

21 scheduled in LCFT for scmetime, I think there are s tatements

- 22 1 by the Commission, the Commission's ECCS hearings, that

, a- work shculd be done to imnrove ECCS, and so forth.
. -

24 I am trying to anderstand now who decides th at
ec-.c. a. m ,rg : - c m

25 something falls in the program which is called research

i . . . -

,| /t M I

't t u )[ v
--- - - . . . - . . . .- . .. - . - - - - - -
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|

|

l' to improve reactor safety, and what cannot be done until we
- I

i

2 have approval from the Congress for reprogramming or whatever

3 it is, who decides that we can do this work?

4 I am interested in the logic, because I think

5 almost anything on the list I could cite as having some

6 previous request as tohcving been identified -- I could go

7 back to the task force report which came out in early '68,

|

8 and it talked about vented containment. One could say this

9 was an identified suggestion in an initial AEC document,

10' let alone ten ACRS ' letters.

II' MR. MURLEY: Let me take a cut at it, and then
I

12! you can amplify:
s

.

I

13i We were under the impression, because Congress
|

14! passed a law that said what we should do to improve safety

i
15; research, that they were going to support us. And so we

16| put some programs in there that were responsive, as Ray said,
i

17' to what we thought the committee here and tne technical

18 ccmmunity thcught we should be doing.

19: Once we then put them in, we can't, of course,
l,

20 1, double-account for them -- or double-budget for them. I'll

21 give one specific example:

22 We had in mind doing scme lcwer plenum injection

23 tests in semiscale, and so we put $2 million in the improved

24! reactor safety budget to cover part of the operating costs
nco n.w ,no rom >

25' of semiscale.

.a n roj
ikO ddI

__- _ .. _ _ . -.
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1

1 And there were a number of other items. And this
|,

,

2 was in the fiscal 79 budget, last year.
t

3i. And the Appropriations Committee cut the money . :

4' So that leaves us, then, with a number of programs

51 that we said we were going to do tha t are in the improved

6; safety budget that we suddenly have no money for them. And

7, we aren' t budgeted for them anywhere else.

8' And I think that goes a long way towards explaining

9; the kind of situatic. we are in.
.

10! Now, if we have to fund some of these progran.s

11 d1at .ve think are important, we have to take them out of
i

12! somewhere else; and there is , of course , some flexibility in

( 13 my budget. And that is why I am able to accom odate things!

i

14 like alternate decay heat removal, which i s onij S100,0-
|

15: $150,000.

16- CR. SIESS: It seems to me that Dave 's ques tion

17- goes back to what we mean by " confirmatory research'' and

18 "research to improve safety", which is still very fuzzy in

19 my mind.

20 From what you've said, it seems to me that

21 when Congress passed a law that said fou should do work on

-
22 improved safety syste=s , or syste=s to improve reactor safety,

23- that you could have said: we are already doing that, this --
i

24 lower plenu= injection -- this -- this -- are already in
iun c. a.a w ,mg c m .e,

25 that category; which probably wouldn ' t have gotten you any

s, ,

' ) .m

il
-- -- -
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a

I
l' more money.

-

2| In addition, Congress said you should have a long-

3 range plan; and that's presumably what you did with the

4; NUREG 0438.

1
5, So, you sort of took the attitude that Congress

t

6 thought this was something new, you would consider it some-

7, thing new; you would come up with a long-range plan; and you
.

8 expected to get more money for it?

9, MR. DI sal"O. Yes.

10! DR. SIESS: In effect, a strategy --

II: MR. DI SALVO: Yes.
I

t

12: DR. SIESS: And have you got a clea r distinction

(. 13' in mind between confirmatory assessment research, or research'

i-

!

14! for confirmatory assessment, and research to improve reactor

15, s af ety?

16! MR. DI S ALVO : Well, I think in principle there's

|

17 .' a clear definition; when you get dcwn to specific projects,

18 ; thcugh, as Dr. Okrent pointed out, th c re ' s a lot of gray

l
19 1 area and overlap.

20 | In general the research, the bulk of our research

21 that we ' re doing, is to confirm the adecuacy of regulatory

22 positions and regulatory standards and guides , whatever the
-

i

23, agency uses as a basis for licensing plants today.
l

24 j That is, in my own mind, fairly clear.
- . _ .-

25' With regard to improved safety, it's working on

i b k
'

.. _ ._j ''u o c_ s' =
,

N
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il features that may not be in plante it now, but could very
i
|

2| well come doan to us in the future.
.

;

3' DR. S IES S : Does " confirmatory" research mean

I to you at any time that you am confirming the findings of4

5 an applicant or a vendor which may relate to existing systems,

6- or may relate to new systems?
,

I

7 MR. DI SALVO: Yes.

8; DR. SIESS : But you make a distinction between

9; confirming the safety of existing designs or plants, versus

10! evaluating new things?

11 MR. DI SALVO: Yes.
i

'

12 DR. SIESS : But suppose somebody cante in with a

(' 13 new idea, and you did research on that idea; is that

14: " confirmatory" or is that "research to improve safety"?
I
,

15 ' MR. DI SALVO: We were told that confirmatory

16 -- and a prime example is the uppi head injection concept

17 for Westinghot ,e plants -- we are doing some research on

18- that in semiscale --

19 CR. SIESS: How much work was done on upper head

20 injection before it was actually put into a PSAR?

21 MR. DI SALVO: Oh, ncne by us.

22 DR. SIESS: Well --
q

1

23: MR. r' SALVO: None by us.

24 DR. SIESS: Again, ther e was confirmatory research
a.m. o cm.~ :|-w.o

i

25 by NRC until it was actually a designed systam?
i

448 02
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i

1* MR. DI SALVO: That's right.
,

'
_ _ ~

2I DR. SIES S : Not a proposed system?
|

3 I MR. DI SALVO: Tnut's right.

4 i DR. OKRENT: One wants to be a little bit careful.

5, I am sure if one went back and looked at the NRC research

6, program one would find things that are there that don't
,

i

7, represent something which confir:as a regulatory position c'
,

8 which is trying to confirm the stated performance by
,

,

9 applicant, or so forth.

10; I don't think you'd have to look too long to
,

11 find many examples.

,

12! MR. DI SALVO: Prob ably .

i~

13: DR. SIESS : Well, now, the term "confirmatrry"

|

14| didn't really exist until the Reorganization Act?
I

l

15; MR. DI SALVO: That 's right.

i

16! UR. SIESS: So it would be possible that anything

17 that has been started before that under the AEC would not

18 necessarily have been divided into ccnfirmatory versus

19 improved safety; would it?3

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

21 Chairman.

22, DR. SIESS: But when Congress did pr -ose the
_

23 "inproved safety research" - you didn ' t really try to go

24: back and look and see what research you were already dcing
sc-o a.mm -o.rv ;

25. was in that category? 4 4 ti 0 c o-
>em nr

i

4

!

- - - - - - -__ - - . _ _
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il

li You sort of accepted it as a new category, and
:

_ j

2' one that would be accompanied by new money?
i
!

3: MR. DI SALVO: Right Yes.
i

1

4 ! DR. S IESS : Now, with the NUREG 04 3 8, do you
!

!

5; feel esat you've defined " improved safety" by the items
;

6 listed in there, and things have to fit that category; and

71 that that now constitutes your definition?
t

I

g! MR. DI SALVO: I think the groundrules --

9| DR. SIESS: It would have to come under that line

item in your budget? It can' t be put -:nder some othcr10
d

ill item?
.

12| MR. MURLEY: Well, two questions there .
.

(~' 13 I think, you know, that Sol and I presume Ray,
i

14; have gone back and looked at the work that was done under
,

I

15| their NUREG 0438 in light of Three Mile Island, and in light

16; of recurrent procedures that we work under.

17 And I think Sol has found that it is generally

18 s till applicable; most of the items that we 2 ated as high

19 , priority still have high priority. And that we should be

20 working on them.

I believe that if there continues to be
21 ]
22' what I censider a -- not a unanimity of support for improved

_

23 safety, primarily in the Congres.= , and in the Administration ,

24 that we may see scme of this work in the budget under the
,w.o c..e :ran .

25' regular research. ,-
q g j344G vL

i

-- __ . - . _ _- -__ -- - - -



__ __

jrb26 26

|

1: DR. SIESS : That's exactly what I was getting at.
!

,

2' And I guess we can get at it a little more directly when we

3: look at the FY 80 supplement.

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

5 for himself --

6 (Laugh ter . )

7 -- but I think the ques tion is not such much

8 what you are doing, because most of the areas thz have been

9; outlined and the ones you've started in on are the ones that

10' I think we think are important.

11, The question is, really: does it all have to be
|

|

12! done under this particular category where it seems to be hard
I

( 13! to get money?
|

14! Or, ir '$e distinction so clear that if Congress
i

15| doesn' t appropriate money specifically for improved safety
i

16; research or research for improved safety, it _ aa ' t be done?
,

t

17: MR. D7 SALVO: The answer is, it doesn't have to
.I
i

18 be under this budget ca tego ry .

19 1 And I think I explained that we thought it 5.as

20 going to get support when we put these items in a high

21 j visib ility , and at the request of the Commission. They

22; requested that we break out " improved safety" as a separate

i

23' functional line item.

24 We thcught it would get support in the funding.
.en cs steoorwng Cecorv

25 : So we may have to wind up putting rome of the work

i
!

! 44S 027
,

- . . . . . . - _ . - . . - _.. _ .-. - - _ . _. .~



i

jrb27 27

I! in ether budget categories.
;

- ,

f

2; DR. SIESS: Has it gotten what you think is
.

I

3: adequate support from the Commission? -- the Commissioners?
i

4| MR. DI SALVO: Well, I think by and large, yes;

5: they highligh+ed i* :: an important area. And they have in

6: turn requested '_no funds for it.

DR. SIESS. Back in January when the reprogramming-f

8, of unchligated FY 78 funds was being considered, one of the

Commissioners had seme reservations in the area of improved
9]

10: reactor safety. Was that subsequently resolved?

:

11, MR. D1 SALVO: As far as I knew it was.
!

I

12! DR. SIESS: What kind of reservations were they?
:
i

i

13; MR. DI S ALVO : Well, I don ' t remember.
,

1

14: Do you?

i

15 ; "R. MURLEY: No, I don't.

16 DR. OKRENT: Are you referring to Commissioner

17: Gilinsky?

18 DR. S IESS : Right.

19 , MR. DI SALVO: He expressed -- he requested further ,

|

l

20 I written justification from us. I believe at the time he

21 nonconcurred; and he requested scme additional written

a

1
_

22 justification as to why we were requesting this reprogramming

23 action-

24, And some written justification was provided; and I
w.o a. :-v

25 haven't received any T. ore feedback. Sun I knew also the

445 028
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|
|

l' package was sent to Congress and approved.
t

.

2 But I was not present when he expressed this.
I

3! DR. OKRENT: Well, if I can offer a personal
-

4' opinion:

5' I haven't seen any sign of strong support, and
i

6 certainly not wild enthusiasm from the Commission.

7: What I was told is that they did not concur in

8 any reprogramming in FY 78, although it was proposed by

9' Researen. And I haven' t seen any large amount of money

10' forced down Research's throat by the Commission, as it were,

11 in this area.

12! DR. SIESS: Dave, _you said they didn't concur
.

t

(~ 13: in the FY 78 carryover reallocation?
I.

14; DR. OKRENT: No, what I am saying is: in FY 78
!

15 when this program plan was proposed to Congress, I was told

16! that Research proposed that some money might be made avail-

17' able in FY 78 to begin planning the program and so forth:

18 and the Commission did not concur.

19 So I would say that was step-number-one of

20 , non-enthusiasm, or nonsupport, or something.

21 MR, DI SAL 70: I will move on.

22: There was a question specifically to be addressed

23 as to what effects TMZ had on our pricrities?
1

24 i And that's shown on the next vugraph.
e-,c - a.m,ns cro.,

25- (Slide.)

i
*8 O OI 44o U2/
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I

I You may want to spend some time on this, or we
,

2 may want to go back to it this morning several times.

3 Wha t I've shcwn is the -- excuse me -- are the

4 five technical areas that we judged the highest priorities , and

5 a category for general studies and a category for the

6 improved methodology.

7 When we las t spoke to the Committee on March the

8' 7th, ' 79, we showed the breakdown as " th r e e " for alternate

9| co ntainment , " two " for shutdown heat removal, and "three"

10 for value-impact.

II. As a result of opinions expressed at that meeting

12 and as a result of the Three Mile Island accident in the

( 13 interim, we have decided to change our priorities somewhat,
,

!

144 and with limited flexibility, of course, because we a e working
i

15 with small total dollars.

16: But it was crystal-clear from Three Mile Island

17 tha t there are improvements that can be made in the area

18 of human interaction. We'll discuss this in a little more

i
19 i cetail. Human interaction is a very broad area, and it covers

20 many, many things.

2I In the original program this was identified

I22 as in-plant accident respense (indica ting) ; but it's clear

23 that there are many other areas of human interaction tha t

24 should be ccvered here.
m. a.cc,,no cr c., -

25' So this is the way we intend to spend what money

448 030
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|

1 we hope to have available in '79. We've already committed
-

,

in alternate containment, and we've cc=mitted $100,000 of2
!

3= this $300,000 here (indicating) for human interaction.

l
4l In fiscal year 80 we suth .ted a budget to OMB

5 in which we put in S4.3 or $4.4 million to implement the

6 research plan. This would have been the first budget year in

7 which we could really make our request of what we felt was

8 really enough to implement the program fully.
3

9| OMB responded by allowing us $1 million in budget,

10 and their rationale was explained in a letter from

1

11 -| McIntyre to Hendrie, and in another letter dated the same

12: day, from Cutler to Hendrie, explaining that they felt that

h 13; this amount was suf ficient for NRC to evaluate concepts
,

1

14, rather broadly and then provide guidance to DOE cn how the

15 experiments should be run, giving them guidance as to detailec

16; designs.

17 We did not not concur with that position, but,

18 ncnetheless, it was submitted in the President's Budget for

19: 1980.

20 And the way we broke that dcwn is shown.

21, Now, as a result o f Three Mile --

22 DR. 5:ESS: Can you appeal CM3?

23 MR. DI SALVC: We did appeal the CMB.

1A 24 As a matter cf fact, they cut something out
Mr Cn RMDCf% 0FCB%

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

i

J43 031
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;

1, sero. And then on appeal they provided $1 million. I am

1

2 not certain about th at . But this was the bottom line.

3i DR. SIESS: Again, I was a little interested in

4: the Commission's support for funds, as to whether the

5 Commission supported an appeal?

6 ! MR.'DI SALVO: I believe they did. But we are

7 talking about areas that I am not thoroughly familiar with.
,

8 There was an appeal made.
e

9| DR. SIESS: Now, what did Congress do in the FY 80

10 program?

11 ! MR. DI SALVO: Fine. I'll discuss that with you,

i

12: The Senate authorization markup also apparently

b 13 .lt that $1 million was not a suf ficient amount of dollars ,
!

14; especially in light of Three Mile Island; and they authorized
|

15j as follows, or they proposed authorization as follows :
;

16 This bill designates $4,400,000 to continue the

17! program of research into improved safety systems for nuclear

18 power plants. This amount may not be reduced through

19 reprogramming. The amount designated, 53.4 million above the
i

|
20, budget recuest -- as shown here -- to cover this program,

21 $3.4 million is to be reallocated within the research program.

22| A little further dcwn --

231 DR. SIESS: So your total research budget wasn't

24' changed, but they proposed that you reallocate into this
.e-o a.m nc, :-c.-v :

25; catego ry?

,,- 7-,

,
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,

l' MR. DI SALV0: In the authorization, I don't
-

2- knew; I'm not sure.

3' DR. SIESS: I thought that's what you just said?

4' MR. DI SALV0: Well, the authorization and the

5 appropriation don't always match up. I am not sure what

6' the authorization came u'p with for a total research budget.

7 DR. SIESS: I thought you just said this was

8 a Senate authorization?

9: MR. DI SALVO: This is a Senate authorization

10- markup, It said that we should pull S4.4 million out of the

Il research budget.
I

12' But your question was, did it change the research
,

13 budget?
I.

14| DR. SIESS : No, the answer is no; I know th a t .

!

15: MR. DI SALVO: A little further down in the
!

!16 discussian it indicates that, " Events at Three Mile Island

17' have indicates areas where additional researc." is needed.

18 NRC is now in the ,_rocess of reviewing its three-year plan

j9 and reordering priorities within the five areas chosen.
. . . . .

i
i

20 NRC believes this can be done without disrupting the overall

21 plan, for example, improved in-plant accident respense
- _ _ - _ _ _ . - . _ -

22. has been moved from fourth to second in priorities and behind
a
,1

23 alternare containment concepts."

|

24 DR. SIESS: So as of now the Senate authorization
.n.c . nen~9 cm.~ t

25 markup puts you back where you requested, S4.4 million?

;

44o U33
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1 MR. DI SALVC: That's right.

1-

!
2 DR. SIESS : The $4. 4 million reques ted before

l

3- Three Mile Island?

4I MR. DI SALVO: Originally, yes.
!

5: DR. SIESS : And they gave it back to $3.4,

6 presumably partiy based on Three Mile?

7 MR. DI SALVO: Right.
.

8 DR. SIESS: Now, this figure doesn't show your

9 proposed FY supplemental? Right? Or is that what " requested"

10i means?
I

11 MR. DI SALVO: This includes the supplement.'l --
e

12 ! DR. SIEJS: That means that under your supplemental
,

I

13! you won't ask for any more from the Senate than you did

14 before -- which was your original S4.4 million?

!

15- MR. DI SALVO: That's correct.
|

16: Now, the appropriations bill, as I recall, did not

17 appropriate any additional money for safety research; I

18 believe they left the number of $1 million; and also indicateG

19' that some reprogramming action should take place.

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

'l | They did not specifically speak to the improved
|

22. safety budget. They cut certain items and left others,

23. certain items, alone; but in general, thej cut $6.4 million

24 from the research budget, the House Appropriations Committee.
mv.c. u.wn-2 un=.,

25: They also added that we should spend 53.7 million
,

}$I *4 O
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n

- - - - .- . -- -- _.



,

{

jrb34 34

i

I for advanced reactor safety research program, which will
-

2| have to come out of our budget somewhere.
i
i

3; The net effect is, aside from the gas program,

4 ! we'll have to take a cut of about $10 million.

5 Thev did not specifically reduce the improved
,

6! safety program. It's a matter of our priorities within
'

7 research as to where we take a lot of these cuts.

8' DR. SIESS: Let's see, the authorization bill

9' comes out of the Senate Committee?

10! MR. MURLEY: Well, the Fc use and the Senate

11 Authorization Committee has altered dif ferent bills, so --

12' I don't think either one of them has passed the tarmal

b 13 House -- Senate; but once they are passed, they'A. have to

14. go to confE::ence.

15, That shoald take place, I would guess, sometime
i

16- during July.
I

17: DR. SIESS: There's already been a markup on

18 the appropriations bill, even thcugh the authorization bill

19 hasn't been through conference?

20 MR. MUREEY : That's right.

21 Ncw, I must add, th at the Commission has appealed

_

22 the cut to the Senate Appropriati.ons Ccmmittee. That was

23 signed out by the Chairman on tne 14th of June.

24| And we -- I guess I don't know what to expect frcm
.er.c. a mma we.rv '

25: tha t .

l '. E.n
L} Q D J.>

i
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l| Traditionally, though, we have had many c f the
-

2' cuts restored.

3' MR. DI salvo: Specifically, the ef fect of the

d' Three Mile Island on the program shows a higher priority

5; as indicated for work on human errors; previously we had

6' shown quite a bit more funds, roughly the equivalent funds

7 for human interaction work to be invested; and early in the

8 program on alternate ECCS.

9' And this (indicating) reflects the change in our

10. priorities.

11* It also asks for restoration of programs which
!
,

12' were not directly linked to Three Mile Island. One example
.

I

13, is the advanced seismic design work, which we think -- always
!

14 have though -- was importart work. And I think the five-
i

15| plant shutdown emphasized the need for that.

16: In fiscal year 81 -- excuse me?
i

:

17 j DR. OKRENT: I really don' t see a connection

18 be tween the five-plant shutdown and what I understand wculd

19 L he done in advanced seismic design.
1

I20 MR. DI SALVO: Well, the cor action I think is
4o

21 |
I

|
just one of topics; in o ther words , it's an area that's

,

!

22 ' received a lot of interest lately. It's an area that we

23- already had indicated as cne o f those high-risk areas .

24- DR. SIESS I agree with Dave.
wo a.mny cm ~

75: There's a connection between the five-plant shutdcwn

i e

44d d)O(
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1 and the seismic safety margins research program --
,

,

.-

2 MR. DI SALVO: Yes.

3+ DR. SIESS: -- but I don't see any connection

4' betaeen that an isolation of --
i

i

5' MR. DI SALVO: Well, I wouldn't even connect it
I

I

6 there.
_

7 DR. OKRIMT: This relates to the degree to which
i.

.__ . _ . __ __

8 these aspects of reactor design have been given proper

9, quality assurance in the past, either by the vender or by

10 the NRC Staf f; and I think one wants to be a little bit

|

11' careful about justifying one thing in terms of a seemingly

12 related subject.

('- 13 DR. SIESS: I disagree with Dave.
I

14i And I do see a connection. Because I think if
i

|

15 we had an understanding of what the margins are and where

16 they come from -- that we hope to get frcm the seismic

17 margins research program -- a wiser decision could have been

18 , made on the algabraic summation than in the absence i that
1
i

19 , knowledge. So I think if we had that knowledge, we might
i
i

20 , have done something different; I am not sure.

:
.

21 i MR. DI SALVO: Let me discuss and try to clarify
i

o

1

22 i for v.ou, if I c a n ?;.u.. ain it .orcoeriv., the two different
,

I

23 columns under fiscal year 81:

.i

24 ! The two columns represent two different figures,
.sc- c. a.--g c-en i

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

o,)^
f

' i, s i e

!
!
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!! this requested column, totalling 4.7 million is what we
_ i

2 are proposing to spend, assuming we get $1 million in fiscal

3; year 80.
I

4: And the amended column totals what we would request

|

3 :1
snould we get the augmented budget o f $4.4 million.

1

a! The difference is primarily in maturity of the

|
7 program. Okay?

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

9' Is that the idea?

10, MR. DI SALVO: Yes.

11 DR. SIESS: Before you take that of f --

12 |, MR. DI SALVO: Yes?

( ! DR. SIESS : These are listed as the effects of13

14| TMI-2 on programming.

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

16; DR. SIESS: It seems to me that the first four

17 items could be fitted in that category; I am not sure yot can

18 tie seismic design into TIMI-2 very easily.

19 ., MR. DI SALVO: Correct.

l
20 DR. SIESS: I believe three kinds of research

21 ccme out of TMI-2:

' One is research that might be needed to help
22,

23 a safe recovery from the accident.

24 Ancther would be research that might be needed to

u,.c . a..xxm; wo., -

26- improve our understandinc cf the thincs that,went an7 ring
- -

, , sgA
| r" t. ?)-

1
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|

1 the accident.
.

2' And the third would be related to improved safety.

13 We can look at the TMI-2 and say: this demonstrates tha t

4' reactors are not safe enough; therefore, we need to do research

5 to improve safety. What can we learn from Three Mile Island

6; that can do that?

7: Right?

8 MR. DI SALVO: Well, most -- you are right.
4

9; This is a broader title than really is warranted. But I

10 j ust wanted to shcw you pre-and-post dollars.

11 You have in your handout some additional detail
f

!

12' In the area of human interaction. I don ' t know whether to go
i

( 13 through that now or save that for later.
,

14| But I think that was a big budget item --

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

16' MR. DI SALVO: Fine.

17; DR. OKRENT: At scme point, and I don't particularly

18 know the right time, I would be interested in understanding

19 how the Division of Research decides th at S6 million in Fi 81

20 or 54-1/2 million in 81 -- whichever figure you wish --

21 is, on a comparative basis, the right amount, when one considers

22 what research is asking in the area of structural engineering,

23 mechanical engineering, large LCCA's -- you name it?

24 I would like to hear why Research thinks this is
.we.c a.cm-s wwv .

25 : the right amount for these topics. I

! 448 039
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1 All other considerations aside -- in other words,

^

don't tell me -- I don' t know how much the Congress will give,2:
i

3: or what the Commissioners will giv e-- how much do you think

4' you should spend here compared to these other areas? -- if you

5: were given a free hand; and I assume you are, initially, to

6' propose, at least, to somebody?.

7' MR. DI SALVO: Are you asking rhetorically?

g- DR. OKRENT: No, no.

9' This is a question whic. vould like to have

10; seriously answered, because, in fact, it is a question that

11| the committee is sipposed to address at its July meeting.

12: And whenever is the right time -- but sometime today I

;

13 ! would like to hear that.

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

15 Ray, I would ask that you kind of address how you

16 come up with the 4.7 and the 6.6, and get it jumbled in the

17 internal process, and then what we did about it, and hcw this

18 relates to nhe overall research budget.

19 MR. II SALVO: The numbers in the vicinity of

20 "four" were arrived at in the course o f melding the original

21 research plans. And there were quite large fluctuations,

22 cn the crder of two or three times of what we felt the numbers

'

23 should be.

24 I believe originally, the original Staff
I..e o. wm . -

25 estimate, fcr the money that would be requested in this

!

N[ 9 0 U-[tUh
$I
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I budget category was quite a bit lower than is shown. And
-

2: then we priced the research that we thought was going to be
:

3' done with the industry people, and they said, thet's not

4
,

nearly enough; and it went way up; and then it came back down

5' again. It fluctuated quite a bit until there was some

6- collegial opinion on what we thought a reasonable cost estimate*-

7 was .
!

8' DR. SIESS: Well, why isn't it ten percent of the

9, total budget? -- $15, $16, $17 million?

10' MR. DI SAL'70: Why .s it not? I don't know. I

II don't have a good answer for why it's not.

12! DR. SIESS: How did you decide it should be in the

I 13! neighborhood of "five or six"?

I4' On the basis of need? On the basis of what you

15 1 could accomplish?

16 MR. DI SALVO: I think originally it was decided
i
i17 on both bases.

18 We looked at what research was underway already,

l9 | we identified where the results of that research went, where

^0 we could build on what wa already had available; and then4

21 identified some areas where th a: could be augmented to cover

22 the improved safety area.

23 And that was the number tha _ we arrived at.

24 I don't know if there was ever any consideration
v.c. a.mm2 c-c., .

25; that said, this work should be a certain percentage of !

,,-

f
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1

!

I the existing work.
-

2 DR. SIESS: Well, what you said seems to say

3! everything is building on the past, and there's no new

4 initiatives.

5: But the improved safety research was intended to
i

6 ~*

be a new initiative. At least that's what the Congress'j

7 intent was when they spelled it out. And you certainly

8: attacked it as a new initiative when you made your original

9 budget request you explored a few minutes ago.

10! Does Research at any time sit down and -- at high

Il levels -- and just say, we've got so much money, we really
!

12, ought to allocate so much to improved safety, and then go
i

( 13, on?

I4 You got a laundry list. Obviously your original

15 ideas from the long-range program was a lot higher -- you are
.

16! not even approaching that level of S13-to-S14 million over

I7 three or fcur years, which is $4-or-$5-million a year.
-

_ _ ____

I8 MR. MURLEY: Yuh.

19 , Okay, I think we have to be careful in comparing
t

!

20 dollars.

2I It is not correct to assume that dollars reflect

22 importance necessarily in the budget. We have -- I sat down

23 with Sol and Frank Armstrong and we 've gene over te budget

24
AorteC N J e CKFW C4)t* C&" Y '

and the innroved saf ety budcet has ranked number-one in

25
Research.

448 042
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l' Our fiscal 81 supplemental, that is at the top of
I

m j

2 the list. I don't believe these numbers have ever been

3: reduced by anyone.
!

4: I think they've been added to, as a matter of
,

4

5; fact. Some of my staff come up with ideas, for example,
I

,

6' in the operational * safety area; and it touches on improved

7' safety; and frequently we will decide that that ought to go

8 into the improved safety budget.

9, All this is by way of saying that in the Of fice
i

10; of Research, improved safety has extremely high -- the highes e

11 Priority-

12; Now, we are under somewhat of a limitation in the

(' 13 amount of money we can spend, because we are not allowed to
|

14 spend it on hardware. That was an explicit -- overed

15 , explicitly in CM3 's letter to the Chairman.

16| That's why my budget in safety research is so large

is because we are spendinc an awful lot of hardware,i. , 8

18 operating crews, computers, time, that kind of thing. Ray's

19 ' c. roc. ram is c.rtmarily studies; and so, 36,-S7 million can
i .

20 pay for an awful lot of manpower. That's probably 100

21 p ro fe s s io nals , #"'' " me.

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

1
23 ' it is high priority; but you can't compare it with the hardware

24 program.

.w.o a.mn,rq c,cev ,,
25 DR. OKRENT: Well, I would like to disagree with

448 043
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1 you a little bit.
I

~'
2; I in the last day or so have been looking at

3 what's being proposed in -- in what I think's called
,

4j general engineering, seismic, s tructural and mechanical,
!

5| engineering safety questions -- it's proposed in what I've

6, read, if I take the level-4,* and just go from about $12

7. million -- either $10-or-S12-million in FY S0 to S18-to-S20-

8 million in FY 81; and that in general is tot equipment-

9. related --

10i MR. DI SALVO: It is.
i

'l l That envisions, Dr. Okrent, a bart amount of
.

I

12: equipment.
\ .

' 13' DR. OKRENT: Not verv much trom what I read.
I

14i MR. DI SALVJ: Well, that may be true in the

15 .- narratives, but a large p rt of that increase is in fact

163 testing of structures and components.

17- DR. OKRENT: Let me agree that a few million may

18 be for experiments. Suppose that's the case, if ycu told

19 me that improved safety is number one, and yet this is

20 j one of several, I think, that I could lock at where in f act
.I
.

21 there are sizeable increases -- in fact, in this case, the

22 ] increase is substantially larger than what cu proposed for;

23 reactor safety.

24: I repeat: I think the dollars going into studies
e, c. a.cc,-g cc-c. -

25| there's a lot of different studies talked about , many, many--
,

1

,, -,

*Y )

i
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1
different studies that are either only analytical or

i
'

~

2, analytical and experimental.
i

3 If I look elsewhere in your budget, going from
,

4 for example, code development in FY 79, 9.1; in FY 80, 9 or4

S 12 depending on what you get is going to be there. Now, th a t ' si

6; not hardware, I assume.. .

7 MR. DI SALVO: Computer time,

DR. OKRENT: It's money.g.

9; So when you tell me that improved reactor safety

10' is being given priority, I have to be skeptical; and when I

11, lock at what you propose to do over the years , you are going

12j to make a beginning in some areas; other things on the list
I

( 13 you'll do maybe a little more on them.

14; I think the actions don't match the words.

15, MR. MURLEY: I think I'm going to have to put you

16; on the spot.

17, I said I think it's high priority. I believe it

18 is.

19- The committee, at least scme of the members ,

20 are suggesring that we 're being a little timid, and why didn't

we ask for $10-or-S12-or-515 millicn?21

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

23 MR. DI SALVO: Well, I think this was our tes t

24 estimate of what we could do in our charter.

. .o a.orn% 20-0.rv .

25' Now, we will be hearing from DCE this afterncon.

i , ,, , -

1
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1 And they also have a charter towards improving safety. And

2 I think scme of their plans are quite a bit more ambitious,

3 at least in terms of dollars spel.t.

<

4' CMB requested us to look aL chis area as a total,

5 and not necessarily do it as one part of the NRC budget.

6: And it may very well be that we should sit back * uni reask

7 this question after we've had an oppcrtunity to hear what

8 DCE says.

9 DR. SIESS: When you requested $4.4 million for

10- FY 80, that was before CMB had said, don't spend it on

11 hardware. Did that envisage any money on tests or hardware?

.

12! MR. DI SALVO: Yes, it did.

(' 13; Well, it envisioned money to be spent on

14 experiments. And let me explain what I mean by " hardware".

15: We knew we were not going to be developing new

16' systems.

17' DR. SIESS: How about experiments?

18 MR. DI SALVO: We did envision experimental work

19 , in the areas that I think we felt were most in need of
1

i

20 experimental work.

21 One was the alternate ECCS resting where we had

22 nhe facility already available, and therefore we could do our
i

23 experimental jobs fairly early.

24 Ancther was in the seismic design area where
en. c = Aeoorm g arvoany !

25' we might want to do scme shaker-table tests.

1

448 046
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1 There was potential for experimentation on
~

2| vented containment such as examining the efficiencies of
i

3 various filter materials.

4, I am sure that we could find many areas where big
/

5| dollars could be spent on experiments. Now, hcw well-spent
i

6 that =cney would be, still has to be decidea. *

7 DR. SIESS: Put that last slide back on?
i

8 MR. DI SALVO: Sure.
t
i

9: (S lide . )

10' DR. SIESS : Do you recall how you had your original

11, $4.4 million allocated among those items?

12: MR. DI SALVO: It was basically the same -- this

( 13 area (indicating) was -- the way we originally proposed it

14; in the fiscal year 80 budget -- if you want to pencil these
i

15 ' in, I'll just run down the list:
i

16; It was 0.4, alternate containment; 0.3 for

17 decay heat removal; 2.5 for ECCS; 0.3 for human interaction;

18 zero for seismic design; 0.3 for scoping studies; and 0.5

19 ! for inproved nethcdology.
I

20 ! Now, the reason that the ECCS number was so high

21 was we thought we could do experiments rather quickly in

22 semiscale.

23: In the cut-years in that criginal packaga, it

24: indicated experimental work in seismic design, and
w,c a. ,ro --, <

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

. . -
~

5 $', VU
e
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1 co ntainment.
|
.

2: But there were experiments proposed, and this
.

1

3! was one of the things that OMB took issue with.

4: This was to be in the realm of the DOE program
,

I

5- that -- DOE, the money would stav with DOE, and we would-
b
,

6 guide their program. -

7' DR. SIESS: What do you propose next?

4

8: MR. DI SALVO: For the agenda?

9; DR. SIESS: Getting into details of the obligated
1

10: f unds ?

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

12' specific ques tions that were raised, and then I think it
|

|

( 13 would be a good point to break for Mr. Kearney.
,.

!

14| DR. SIESS: Go ahead.

i

15i MR. DI SALVO: Okay.
i

1

16: In your hnndout you have a page and a half of

17: this format (indicating) , you requested information on the

18 s tatus o f the work scopes .

19.3 The format is broken dcwn into the several
l

20 topical areas, where we have work scopes finished, they've

21 either been forwarded to you, or I have a packet of additiona:

22; draft that you may want to review.

I

23 If you have any ccmments on th e s e , they would be

24 = cst appreciated. But I won't go into detail; the information
e n.c. a. m .,ns co,,0.e,

25: is all there for you.

i

ao DA8i
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1 DR. OKRENT: By the way, I haven't seen those.
_

2' If you have a copy of the work scopes -- did you say?
:

33 MR. DI SALVO: Yes.

4; They were forwarded to the staff. They were

5: forwarded quite a while ago. We have an additional one that

*

6: I have today for you.

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

8' meeting.

9' MR. DI SALVO: There have been new ones since

1(F then.

Ili DR. OKRENT: I should amend my statment: they

12j may be sitting on the floo : of my office in an unopened

!-'
13 box.

|
.

14; (Laughter.)

i

15 MR. DI SALVO: I think it's important to point out

16 that not all the dust has settle'd as a result of Three Mile

17' Island. And I think we are still going to possibly revise

18 our plans in future in this area.

19 ,i There may be additional recommendations, we've
i,

20 got the Lessons Learned Task Force; one o f their jcbs is to

21 come up with scme longer-terr reccmmendations. And these

22' varicus other groups (indicating) are, I believe, going to
.

23' affect what we do. And they ' ve jus t confirmed that what we

24 decided to do was correct.
= .c. a. m m c e o.n, .

25; But I think there are a lot of official studies
:

i 448 049
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1 yet to be heard from. And we are going to have to accommodate

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

3 or make additional requests -- or, I doubt if they would cut

4' back.

5: Now, just to summarize on the administrative

6 status, we've committed $400,000 in '79, and we have S400,000!

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

8, And in fiscal 80 we've budgeted $1 million, a
!!
.I

9I 4.4 floor in the proposed authorization, Sl million in the

10: proposed appropriation, but there's provisions for reprogramm: ng;

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

12{ earlier.

( 13 In 81 we've made a request for $4.7 million,
i,

14; the floor is $6.6 million, depending on what happens in
I

15 fiscal year 80.

16: DR. SIESS: Now, in 81, the $4.'7 million assumes

17' that you get only S1 million appropriated, even though

18 Congress says, spend $4.4 by reallocation?

19 MR. DI SALVO: Correct.

20 DR. SIESS: You would spend 4.4 in FY 30, and

21 4.7 in FY S1.

22- MR. DI SALV0: No.

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

24 FY 80 ro spend $4.4 million on improved safetv, although they
l'

w,c. a.w,rg :-c.m

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

i
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l' MR. DI SALVO: It turns out the appropriations
!

_

2- bill supersedes the authorization bill, so that e'ren though
i

3: the authorizaticn bill may set a floor of $4.4 million, if
;

4: the appropriations bill does not appropriate the money,
!

5 then it's only goinc to be $1 milli n.

6| DR. SIESS: They don't appropriate down this far,

7; do they?

8 MR. DI SALVO: Yes, they do.

1
9" DR. SIESS: Their line items go down this far'

10: MR. DI SALVO: Correct.

q

11 l DR. SIESS: So, then, what you are assuming is
,

12: that v.ou -- if you spend $1 million in '80, vm2 can sc.end. .

|

( 13! $4.7 million in '91; if you spent S4.4 million in '80, you

14 could build that up to $6.6 million in '81?

15, MR. DI SALVO: Yes.

16: DR. SIESS : Okay.

17 When would you know what the final appropriation

18 ., is for FY S0 -- hopefully before Octcher 1st?
I

!

19'I MR. DI SALVO: It would probably be -- I don' t knowi
a

|

20 what the Ccngress' schedule is this year -- but it will

21 probably be September before we knew.

22; Now, I might point out that I believe there's

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

24 ! c riginal appropriations bill . If we go forward with a
,

e -<. %-o :ro.-v .

25 : supplemental recuest, tnen the intention is -- if the

i

// r,
490 U, D |
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1 Commission approves it, that we then go to lb , and trey have
-

2: to approve it, of course; and the intention is that in would

3; go to Congress in I believe it's September, October in time

4- for the Congress to act on it before the year-end recess.
|

5 If they were to act favorably on it, then we sould

6 get the fiscal AB supplemental by Christmas.

7 DR. SIESS: That would be 4.4?

8 MR. DI SALVO: That w- 'ld be 4.4..

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

10- had?

11 MR. DI 3ALVO: No.

12 MR .. MURLEY: I think it's clear a lot of our

f' 13 problems are in the mismaten between the appropriation and

14, authorization bills. It would be a lot easier if such

15. mismatches did not occur.
,

t

16 ! DR. SIESS: I am sure there are lots of agencies

17- in government that would share that feeling.

18 (Laughter.)

19 i Ines that get you up to a goed stopping point?
l
!

20 MR. DI SALVO: Well, yes it does. I was going to

21 start talking a little bit, say a few words about the NRC-

22 DCE coordination; but you may want to hold that until after

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

24' DR. SIESS: I think we'll -- is Mr. Kearney here?
w.o a.m.,ny co-o.-, .

25 (No respense.)

;
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I DR. SIESS: I think we'll take a ten-minute
, +

2! break and call Mr. Kearney and see when he'll be in; and we'll
|

3; go with him then er if he's not here well we'll let you start.
,

4 (Recess.)
i

S: DR. SIESS: We will resume.

6 Is Mr. Kearney here yet?
,

7' (No response. )

8' Okay. Mr. Di Salvo, I'd like for ,.2 to just

9| go ahead, if you don ' t mind, with the understanding we 'll

lot interrupt you.
I

11 MR. DI SALVO: The committee expressed some

12' interest in the status of the coordination. between NRC and

!

13| DOE.
- ,

14; As you recall, the letters that were sent from
.

!

15; CM3 to Chairman Hendrie back in January indicated some
1

16' guidelines for how NRC and DOE might work together in this

17' area. These letters were in response to the fiscal year 30

18 budget submittal.

19 4 And it indicated several things , first of all,

20 it cut NRC's request level; it said that the level that

21 CM3 felt was appropriate, though:was appropriate just to do

22 scme general evaluating of concepts , they were quite

23 concerned with the either real of apparent conflict of
,

- 24 interest in NRC's getting involved in the development of
emo a.m no wo.r, '

25: designs which at scme eine they might be required to

i

/4,0 e aa
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!

l' license, or be requested to license.
-

2! And it also indicated that what money was made
|

3! atailable to NRC was not to be used for physical experimenta-

4! tion, that DOE had funds in their budget which could be
i

5 used for physical experimentation; and that the job oi NRC
,

6' would be to guide the DOE programs for what we felt t:ould be

7 the most effective service to safety.

8 Now, I won't say anything more to the DOE program
1

9! o*dier than this:

10i I observed the DOE program. The improvement of

II safety in light-water reactors is one of several objectives
,

i

12' that they have in their LWR technology program, along with

1
13- things like improving the availabili ty of plants, and

,

14; increasing the cost-effectiveness of the plants; and it's
:

15| not the sole objective of the DOE program, as I understand

Ic it.

I

i 7 '|
Now, given that two government agencies have to

'8 cocperate, we have been asked to shcw how we are coordinating

19 i our work. And primarily the mechanisms of ccordination are
I

20 these shcwn on this slide --

21 (Slide.)

22 -- I think the prir ipal mechanism has been

23 informal staff centacts. I talk very frequently with

24 Mark Norin and Frank Gavigan befcre, who manage this program,
wr.o a. - .2 : - r,

25 as well as with the program manager from Sandia, the technolog'(

l 9. ,/. O 0Ed/
o os

. _ - . _ _ - . .. .- -- --. - -
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I
i

1 management center, Mr. Dahlgren.
_

2: And in general we are well-informed of what each

3 o ther 's priorities are and each other 's plans are; in
_ -_ _

4 addition to speaking with each other, we do exchange

5 documents, wc rk plans, progress reports regularly.

6 Physical evidence was requested; I have a packet

7 of that material if you are interested. The point is, we

8. do exchange information.

9 But in the course of developing our original

q program plan, NUREG 0438, there were representatives from the!O
I.
'l

11 ] Department of Energy on the group; they provided their input

12| through that mechanism.

,.

( 13 Just prior to Three Mile Island there had been

14: a meeting scheduled to discuss the DOE program; but Three

15, Mile Island came along and it was -- that meeting was

16 cancelled until further notice.

I
17 " But I would assume at scce point when CCE is

18 ready to present their plan, there will be representatives

19 i frcm NRC to provide their input, and, hopefully, introduce
.

I,

20 ! our perspective into that plan.
-i

J

21 Finally there was also some recommendation made

22 ~; for the develcr. ment o f a coordinatinc. ccmmittee; the ob;ective
I

1

23 j c f this cccmittee, as stated to us, was to review expendi-

1
2/ ! tures. I think it really must do much more than that.

ma a cu , c - c. ,

25' I think the cbjective o f such a ccmmittee is really
. ,, oe -

d, (J' J-N
'

w.

|
t

__ . _ . ___ _ - - _ .
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I

I
,

l' .o reach scme agreement on the direction and scope of NRC-

2' DOE programs.

3' DR. SIESS: You said there was a /eccmmendation

4 to fevelop a coordinating committee? A recc.Tmendation from
;

5! whom?

6 MR. DI SALVO: We were requested by -- let's see,

7 in a merc from Chilk; that generally means a request fron

8, the Commission -- to provide a recommendation on the formu-

9 lation of a coordinating ccmmittee. So it's our recommenda-!

|

10' tion in response to a request.

11 Lnd the objectives were as I indicated, to try to

12' reach some collegial agreement on the scope and direction of

!

(~- 13! the program.

14| I think if such agreements are to be made, this
i
i

15 ! has to be rather high-( Svel management personnel on this
!

I

16i committee. I think that's already beer. agreed upon.

17- DR. SIESS: leading from the January 31, 1979

18 letter frc a CME , there is some very specific guidance in

il

15H there.

20 It says that the NRC is to give guidance to --

21 it says, this approach also provides sufficient funds to

22 | enable NRC to c.ive cuidance * o the CCE crocram based on these- . -

't

i
23 ' assessments.

24.1 MR. DI SALVO: Which CMB .etter are you reading
'w,n.c . a.m.fmg M cFv

25| from?
1

uJ}. , . . o

__ ._ ___
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1| DR. SIESS : January 31, 1979, McIntyre to Hendrie.
i-

2| It says this approach also provides sufficient
i

3i funds to enable NRC to assess concepts for improving reactor
!

4 safety, and to give guidance to the DOE program based on

5 these assessments in NRC's recognized expertise in the '

6 reactor safety area.

7 It goes on to say, it is intended that the NRC

8 participate in DOE's development of a program plan for DOE's

9_ safety research program. This will influence the direction
i

10 of DOE's experimental efforts to focus on the most important
i

11 new safety concepts.
i

i

12' Now, that seems to be fairly specific as to the
-

i

11! role of NRC in relation to DOE's program.
!

14! Now, was there some kind of a letter written to

15 ' DOE telling them that they were supposed to cooperate with

16: NRC in this fashion?

17: This certainly implies a level of coordination

18' higher than you've indicated.

19 MR. DI SALVO: I'll have to ask Gerry Griffith

l
20 l that. I don't know what they received in the way of guidance.

21 MR. NORIN: I'm Mark Norin. I am new to the

- 221 p ro gram . I don ' t knew of such a letter.

23 MR. CARLSON: Carlson, DOE. We got copies of

7n was24 the CM3 letter, but the ccordination -- the draf t 4s7oo -
epornng Mcarv ! 7 NUAen,c m a

25t produced by Sandia, and NRC views were going to be taken in

!

- - . . - - - . - - -
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!

I during review of the plan.
_

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

3' separate letters.
,

4I MR. G RIFFITH : Gerry Griffith, DOE.

5 The ball is in NRC's courts for setting these
i

6 up. There has been managemental action below the OMB level

7, where people agreed that this is NRC's motion to coordinate
|

8 the committee between EPRI, DOE and themselves.

9; DR. SIESS: What's the status of the coordinating

10 committee?

11; MR. DI SALVO: It hasn't been established yet.
i

12! DR. SIESS: Has Research submitted a proposal
n

k 13 to the Secretary for it? You said it was requested by

14; Chilk, he recommended something?

;

15 { MR. DI SALVO: It was being worked on this

16 . week, and a letter was being prepared for Mr. Levine's
4

17: signature.

18 DR. SIESS: Is it expected there will be a

memorandum of understanding relating to this?
19 .|
20 '| MR. DI SALVO: I don't know.

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

22 here. Is that correct?

23: (Indications of assent.)

24 I think we will change directions and let him
e n.c. a.m ,,no cecom :

25, speak at this time.

,cn'

9 h-a,1} 'n
f tos

e s
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1 MR. KEARNEY: Generally I prefer a more formal
:-
,

2! operation, but I appreciate the opportanity to come here
!

. 3! in a somewhat formal sense and talk with you about the
i

4 Administration's positions and views on improved reactor

5; safety; to also solicit your comments; and assure you that

6 your views on the subject -- since there are a lot of

7: decisions yet to be made on it, the organization of the
i

8, safety effort -- solicit your views into our process, the
i

9' budgetary process; and assure you that they will be taken

10 into account.
!

11; What I want to do today is just kind of run
I

l
12 through generally how we developed our particular view of

( 13: improved reactor safety and the disparate Federal agency
,

14: roles.

i

15; I think we all view this a. a total Federal
.

16: effort to assure the innovation of improved safety concepts;

17: and I think it is from that perspective that I would like

18 to talk .

19' I should introduce myself: I am Branch Chief

20 for Energy Technology in OME. And I have responsibilities

21 for all the energy development activities conducted by the

22' Federal Government.

23 I mention that because I think that this will have

24 relevance later on in some of my comments on how we see
v4cn6Cm RODor W 0 7 C8eV

25 this kind of activity and now it compares with the other

,

* _ . - - - - - ,,.. - . . .

.*./s 4 (
'' ~W( .p-m4't'

-

_-. _ . _ _ - 4,
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I.
1 energy resources and programs and activities being conducted

1

2 by the Federal Government.
I

i

3: There is really no easy way to approach any
1

!
t

4, difficult subject such as the question of our involvement

i

5, institutionally in nuclear cafety. We all know what the goal
!
:

6 is for the r.uture safety of reactors; the dif:.1 cult question
. .

7 is the route to get there.
;

!
8 And my work is not doing the work, but the

9| organizational considerations.
i

10i I want to contribute today whatever I can to
;

i

lli your discussions. As I mentioned, I do wish to encourage
|

12' you to give us your views either now or as time goes on.

I Let me go back to some of the development of13
i

14 the Carter Administration's views:

15 : As you know, the President, during his campaign
i

16, and thereaf ter, recognized the importance of reactor safety.

17i This is reflected in his national energy plan, where he

18 describes something that he wishes be done and particularly

19 implemented.
.

20 As a consequence of that the Federal bucget in
i

211 reacter safety improvement area -- I am not talking about

22; the base confirmatory research of the NRC -- improvement in

23 the reacter safety area, the budget whicP didn't exist, there

24 was no activity, was increased in fiscal 30 to $8 million,
m .,.a a.m,,,y cm.nv

25- between both the Nuclear Regulatory Commission and the
1
i

f

i

"r, . |")
4 .

) I7d 3
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i

1; Department of Energy.
-

A great deal has happened over the past year,2:

and all this demands a rededication to reactor safetv.3: -

,

And this, I am sure, is going te precipitate additional4,

! concerns on the part of the Administration, reflected in its
5

actions, in the budget, and subsequent to any of the ongoing

investigations of Three Mile Island.7

g; It is with respect to assuring reactor safety

that I wish to focus many of my comments, that is, on doing9

10 -
the research effectively, nct only on getting research out

into the field, but in making sure they get the job done;j7

i

19. ! making sure we achieve the objectives; that something moves

(~ all the way through from the laboratory into the reactor
13

i

i where it gets used.jj

Ne've had particular difficulty in this area in
15 ,.

a lot f ur energy technology developments.16:
i

I have said and I have not yet been contradicted77,

I think, that I don ' t know cf an energy technology that the
18

Federal Government has develor. ed for enerm.i purposes alone19

that has gotten out into the private sector that's being,0-z

.' used. We in the Federal Gcvernment have a major problem
_.

in mcving scmething out into utilization.
22

And there's some of that consideration that,3.
i

refleccs in our views in the institutional arrangements for24
.e.c a.m ,,ms w v

25 improved reacter safety.

,

f A , ?|
9 Uf O bC.

:

_ _ _ - . . _ - . . . _ _ _ _ _ _ _ _ _ _ _ _ _
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|
i

|

l' As you know some of these considerations that
!

j-.

2! affect how things move into the private sector have to do with

3|
the complex regulatory environment in the nuclear area ,

t

4|
the affordable development of nuclear power, that is, as a

;

5; totally Federal responsibility; which make it much more

6' complex than the garden-variety of technology. It makes it

more of a concern to us to assure that things get done and7;
!

8 get done well.

9: There is one area which draws a lot of our

io! consideration, too -- you are all aware of this , and I

11; needn't go into too much detail; and that is the conflict

12! of interest in the case of NRC.
.

I
13, I know we are all cognizant of the regulator, the'

,,

i

14: NRC, in this case, also being the developer and innovator
i

15 of nuclear uesigns. We have to be continually conscious of

16' that, that role, and the problems that that presents.

17 I think NRC has the lead responsibility,

18 cbviously, for safety research in the confirmatory area; and

19* they must play the role of the Federal regulator.

20 If NRC also has the lead responsibility for
i

21 conducting research leading to innovation, they readily can

22; get into a conflict of interest situation. And I want to
i

23 get into that in a little mere detail later on.

24 Let me address the character of nuclear safety:
e,u a.m :rcem .

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

m, <m .

8 x< -
|'nt1U - s b~

i
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I and implementation endeavor. It spans basic research,I
-

2 development of concepts, through to the engineering of them,
i

3! to dhe application and integration of these into the
i

4| indus trial complex.
i

i

5 Today's agenda emphasizes the focus on the
1

6! echnology side. And as I mentioned, I want to focus on some

7: of the institutional questions.

8 I think the organizational structure both of the

9; nuclear industry and the Federal Governmenu needs to be

10i looked at as we address the question of which agencies
:

11! will conduct which kind of research.
I

!

12: The regulatory environment tha t the nuclear
_

i

-- 13, industry and the utility industry in general exist in, also
1
|

14j plays a role. Nct only do you have technical regulation

i
15; by NRC, but you also have economic regulation by public

:
I

16' utility commissions. This affects what we see and how we

17 act in budgetary areas.

18 The fact that industry has relied on the Federal

19. Government for the develocment of nuclear e.cwer also results.

20- in an anomaly which doesn't exist in a lot of other energy

21, technologies; the ancmaly being that the scle responsibility

o

22| for reactor safety rests with the Federal Government.

23; There is no o ther technology development and no

i

24- other Federal activity that I am aware of where that sole
w -, c , m.mny :-o.~ ;

25 ; responsibility does rest with Federal regulation.

M 066
,
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l Even though we call it confirmatory research,
i

n

2 I think hhat the amount of research being done in industry

3; is minimal at best. We have to recognize hhat.

i

4; But I think that there isn't any disagreement on
>

5; the need to be careful about the role NRC plays in improving

6; research. I think you are well aware of that; I think NRC

7 is well aware of that.

8' The problem arises in drawing the line of what

9: kinds of activities NRC can and should be doing, and what

10 kinds of things ought to be done by other agencies -- thei

11 Department of Energy, in this situation.

12; In viewing this, I want to reemphasize
,

s i

13 consideration of the following items which really lead the'

14) Administration to its present proposals for the distribution

1.5 of improved safety research responsibilities:
,

!

16' First, NRC's need to maintain a disinterested

17- re culato rv, role. This must be c, reserved, even if -- and this

18 is tough cn you -- even if inefficiencies result.

19 Second, in order for more effective use of

20 Federal taxpayer expenditures, we must be assured tha' the

21 research will result in implementation c f innovative

22' concepts.

i

23 We have difficulty seeing that occur within NRC

24 -- a to tally-NRC criented e f fort . NRC cannot work too
.e -,c . a.-g a c.-v .

25: closely with industry. If inncvation is to cccur, industry

, 4 ",

(* to -

(
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1 must also carry the burden in bringing these things into
i

^ l

2; existence.

t

3: Finally, we are most sensitive -- and I think
:

4- NRC and other agencies share this -- to the need to assure

5| that taxpayers do not needlessly bear the full cost for

6, the development of improved concepts. As is the case in all

7. Other energy technology developments, the nuclear industry
1

8 should share the cost to develop new safety concepts. This

9; is not being done today in NRC; I don't think it's appropriate

10! that it be done in NRC. NRC is in a very difficult
.

1

11 situation if they begin to work and develop too closely
i

12 with industry.
!

13 I think also in the develocment of -- from what-
~

i
i
l'

14: we see in other areas of things that are most likely to be
i.

15 accected, be taken up by the industry, are those things

16: in which the industry is involved in at ..e very outset.'

17 This arc.ues for earlv. industrv. c. articic. atio n, activelv. , in

18 the research being conducted by the Federal Government.

19 If that's to occur a lot of the responsibilities for

20 1 conducting nuclear safety research must be born by industry.
I

21 These principles lead us in general to distribute

22 the improved safety research 'ctivities to the Department of

23 Energy and the Nuclear Regulatory Commission as fcilcws :

24 First-idea-generation is preliminary ef fective
.w m.c. w,no cm., ,

25- evaluations, which are supposed to be the responsibility of

448 0( 6
.
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I
1

II the Nuclear Regulatory Commission. The NRC has the
- |

2! expertine; they are the sole holder of the expertise; they
i

3' are the sole holder of the large bulk of experience -- costly
I
i

4 experience -- that the Federal Government and the Nation
i

5: has.

6: This investment treasure can only be used by

7 those people most familiar with it, and that's the Nuclear
t

8' Regulatory Ccmmission.

9 ! Secondly, laboratory research to prove out a

10! concep t and the engineering and design, central designs through
i

11! large-scale, if necessary, research demonstrations, should be
i

i
12: the resconsibility of the Department of Enercv, because

~
.

1

13{ DOE has no conflicts with respect to working with industry
1

14| as a regulator would. They should have this responsibility.
,

i

15 Furthermore, as I mentioned, the Department of

I

16' Energy can share its costs with industry; and this provides

17- us with an opportunity to both lower the taxpayer burden

18 for improving safety as well as using the willingness to

19: cost-share as a measure of those things that are likely to be

20- successfully used.
,

21 , Finally, the regulatory review of these concepts

22' obviously has to rest with the Nuclear Regulatory Commission.

23, The usual confirmatory research required as a compliment

24 to that regulatcry review, is the Nuclear Regulatcry
w ~s n.nm ame,

25 Commission's responsibility. ,

948 Co,lb
,
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1
I

I
I And as I see some of these things developing,

m

2' that will become a larger conglonerate part of NRC's

3 existing co; _rmatory research somewhat dcwn the line.

4: NRC's review, comment and recommendation role

5- throughout this process ought not be dismissed, either,
i

6! or minimized. The expertise has got to be used in all the

7 Federal decisions on research activity.

8 And I was just discussing the planning role that

9 NRC has -- we will address that in one minute but NRC

10' has the responsibility to make sure Department of Energv.

11 and its own activities in safety are coordinated, that they

12' are appropriate, that they reflect their best assessments of

'

( 13' the realities of safety and of those things that will improve
!
+

14; safety.
. .

i

15 , Let me then just c.uicklv. list the kinds of

16' activities that we have in mind to distribute the improved

17' safety activities; the general guidelines, the general concept s

18 that I mentioned before, lead to the following dety.iled

19 descriptions:

20 NRC's respcnsibilities should be the following:

21 Cne, to study acceptable levels of risks; to

22' study the improvement in those risks that might be accomplished

23 by modifications to designs, mnd mcdifications to safety

24 approaches.
.~ a. ,,ny c-c.nv ,

25 Two, to produce examinations and evaluations of

- .
9 O

i1
g

g 6

).
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1, the numbers of safety concepts you have in mind, or, basically ,

.-

I

2' doing the paperwork that is to be used to decide whether
i

3: anything has a possibility of proceeding.
i

|

4! To propose the scope of experimental inquiries.
i

5! This places a bound on the uncertainties to be reduced,

6, the problems to be identified, if these are to be used by

7 the Department of Energy in its formulation of the more

8; detailed research activities.

9' NRC also should review and certify elements

10 ! of safety and integrating some of these safety concepts into
i

11 the overall reactor systems. These would be done on an

i

12: ongoing basis for the research conducted by the Deeartment of
.__

13) Energy.
!

14; I think another role that the NRC has is to assure

15: tha t its regulatory activities and procedures are oriented
i

,

16' to acccm=cdate the concepts that may be proposed by industry

17 or Department of Energy as a result of their inver-igations .

18 And this is not a pei: - to be minimized, ei ther , I think
l

19 l it could be a weak spot in the whole chain.
I

20 1 The Department of Energy should propose potential

21 improved safety concepts; it should work with the Nuclear

22: Regulatcry Commission and develop a plan for investigating

23 those concepts.

24 The Department of Energy is to conduct analysec
w c. m.wwa :n.~

25 and evaluations of candidate concepts . They should conduct

j - .
g h

- _ - - .
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1 laboratory research, and add informa tion to those analyses ;
- i

,

2: and they should conduct detailed engineering and concept

3! design as required to ultimately bring these into the

4' private sector.

5 These should be done in close work with industry;!

6' these shoul?. be cost-shared with industry; and the evaluations

7. should have associated with them scme concept of what is

8 the possibility of economically incorporating these into

9| reactors, and assessments of how -- or the possibility of

;1
101 having these approved by the NRC.

I

111 I think that's all I have to add.
I
l

12; Let me just mention one thing about the planning

13 activities and the allowance letters which were referred to
i

14! here:
i

i

15 . The NRC's e tter of January 31s' that you referred
4

16' to asks for the NRC to set out a number of things , a number

17- of things for the NRC to do in the reactor safety area; one

18 was to coordinate activities with Department of Energy .

19 In the letter of February 1st, 1979, the allowance
1

_ _ - _ - - _ - - - - - - -

20 letter from Jim McIntyre to the Secretary, Department of
_

21 ]
Energy, the cutline of how we would conduct this business

22, was provided to them.

23 And let me quote:

24 Some $7 million budget authority are provided
w,c, n.va m cu c.c, ,

25 ' for research on improved safety. In conducting this program
en n70t;r 4 0 Uogi

i

,!
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I NRC and DOE will work together in developing the DOE improved
- t

2 reactor safety program strategy.
i

3 Okay, can I answer any questions?

4j DR. SIESS: Just for the record, you indicated

5, that we ' re getting, I think in your very last statement,

6: S7 million to DOE, for improved safety programs.

7; In our meeting of March of this year, DOE
t

8: said that actually only $4 millionof that was what they

9; call their improved safety program, which would relate to the

10' types of things we've been talking about here; and that the

11 other S3 million had to do with in-plant dose reduction,
,

12 which I guess relates somewhat to safety of the people

f'' |
'

13| empleyed by the utility, but not really to the safety of
1

14 what we consider to be the public.

15! MR. KEARNEY: Well, I think in our reviews we
!

16' generally did not get down to that close a scrut .ny of eachi

17' of the individual projects, and t."a.'s why we've really tried

18 to set cp a process by which the proper research activities

19 i will be conducted.
o

'!

20 " It turns out that when we talk about improved
i

21 safety, some o f the things that the agency wishes to do

22 don't fall in that category; and I think that it's something

23 that we car look into.

24 I think we see your views and inprecsions of th a t .
w<. a.nq we.~

25 DR. SIES S : Well, our view I think as expressed4

448 070
-- _. - - ._ .. _
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I
t

at that time was that the impact dose reduction, although
1|

,
,

2: certainly desirable as an R&D effort, was not what we had
.

I

3| In mind in terms of improved reactor safety; and we did not
:

4! think it was what the Congress had in mind in terms of

|

5' imoroved reactor safety. And I'm not sure what DOE thougLt.
i

6' This differentiation of the $4 million and

7. 53 million is not simply projects; as I recall -- I can't
i

find it in my notes -- I believe those were in two separate8:

9. divisions of DOE.

10; MR. NORIN: They're in one division, but two

11, separate programs.
,

12{ DR. SIESS: So you do make the distinction between
. ~.
I~

13: the two? Thank you.
-

4
~~

|
,

DR. OKRENT: I'll be giving personal opinion, now.14,
_ . _ __ _ _

15 I have a feeling like I'm being taken back five, ten years

16! to the point where the regulatory part of the AEC was

17, unable to get what it thought was the desired kind of

18 safety research dcne by the development part o f the AEC .

19 And if you recall when the AEC still existed,
,

l
20 ' the light-water safety research program was split away into

21 a separate group which was to be resr insive to the regulatory

22: program of the AZC.

23: And I think what you are fcing is setting ap a
i

24 system which will not be responsive unless scme very, very
-

ac mc s am-9 m.~ ,

f

25' drastic measures are taken.

,

{

hkb "[l
3l e ,n

.L
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1

1+ And let me give you one example:
1

2 In our previous discussions with DOE on improved
i

__ 3| reactor safety, they indicated things that they were doing

i
4- and they also indicated things that they felt they should not

Si do.

6; One was improved containment designs intended

7: to deal with accidents that go beyond what is normally
i

8~ considered the design basis. And among the reasons tha t they

9! gave, as I recall, was that these were not a requirement in
i

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

11| for them to be proposing or initiating such research -- or

12! hcwever you want to rephrase that statement.
!

( 13t It of coe Je is one of the lead items identified
|-
,

14 in the program to improve reactor safety in the NRC. It's
i
i

15 one of the first ones they funded.

i

161 It represents a difference in philosophy which is

17 not new. I can go back at least a dozen years and show you

13 where the development part of the AEC has resisted doing

19: work in this area.

20: I think in fact that what OME has dcne is
1

21 delay work in what is called improved reactor safety as

22 discussed in NURZG 0438.

23 Now, in principle --I am not saying you wished

24 to produce a delay -- but I say you have, and I really
/CACK 49Dorv g "# Deny

25 Icok upon that as a higher priority than the ques tions you' ve

44d U/1I oe nJ
!

!
i
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1 raised about possible conflicts of interest, which is not,
-

,

i

2! certainly, to be neglected; and other kinds of things of this
!
,

3: sort.
i

4j I would be interested in knowing whether you
!

5| have a practical mechanism, not a theoretical one, to
i

t

6. get really ac.c.rocriate criority in this area , ir it's thought. . . .

7. that this is a high-priority area to CMB?

8: MR. KEARNEY: Okay.

9; I will make a number of ccmments : First, you are

10: absolutely right in that any bifurcation of this responsi-

11 bility is a very difficult judgment call; it weighs apy
1

i

12 potential conflict in ability to getthe job done against
,

1t

_- 13 the possibility of the_ develcpment agency running off and
I

14! doinc what thev wish and not what is the wish of the
:
I

15, regulator,

16: In setting up the program in the Department of

17' Energy, the way to do this was more as a contractor --

18 independent, o f course -- but contractor to NRC; contractor
I f

19 1 in the sense of ideas generated in NRC, NRC-derived research,

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

21 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 regulator driving controlled

24 rechnology development; previously a lot of the research
.tn.c x Aeoarmg Comparv

25 ' on the actual development of new control technologies for

fn: 99'

| r7u L/.
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\1; the demonstration sides, was conducted by the EPA. It was
|-

2! for a lot of reasons that I won't go into, very efficient to
I

!3 do that, to have them conduct those activities through to
i
,

4! that level. And as a result the Department of Energy is
,

I

5: now initiating programs with large demonstrations in mind

6. for the develcoment of control technology.
i
1

7 ,; The reason whv I mention it is that we do have
-

I

8 problems in working out the relationships between those
,

|

9; two agencies; and NRC and DOE in this case.

10i The way we had set up this situation here-- NRC-

11 DOE -- was to allow them to do their coordination, to jointly-
,

12' coordinate.

J 13 In the situation with EPA and DOE -- and I don' t
i

14| think there is any difference in the desire on our part or
i
i

15 ; the Administration's part to get the right kind of work
i

16! done -- it involves a regulatory problem -- in this case,
t

|

17; improved safety, in that case, improved clean air.

18! We have had to play a Tuch closer role -- OMB --

19 i in mcnitoring that activity, in making sure that the

20 coordination occurs.

21 l If this does not seem to be the case here in the

22 reactor safety area, then we clearly would be willing to play

23 the same kind of enforcing role.

24; To reiterate, we did not view the activity in the
e.e., a .-g --o.ev i

25 DCE as a development activity, per se, that they were getting

948, 0/64-
,,
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|
1

l' into the light-water reactor research area as they would in
!

- ,

2,' - other energy area; it's strictly to be an activityany
.

h

!3 for safe y with the ideas of the NRC.

i

4! I think that we need to reevaluate in the NUREG
;

!

5! context where we are. There's no disincentive on our part

6' to look at that again. We will.
,

7 And if whatyou are saying NRC is not providing

8 that kind of driving force, we will remedy that.

9; From the standpoint of delay, this is something

10, that we certainly saw as a possibility, but we want to

11 minimize i.. I don't know that much can be done; I hope
t

12' they are moving a2ong now.
r

,

13: DR. OKRENT: I wouldn't be so hopeful from

14, m v. c. ersc. ective , the pace of this program is much, much less

15; than it should have been. That was a statement I made at
.

1

16: the ACRS I think before Three Mile Island; so it's not

17, predicated on that event.

18 I think when you look at the five items o f

19 i priority, three of them in fact are cuite related to the kinds
i

l

20 of things chat occurred at TMI -- not that they would have

21 ]
been invclved, all of them, in that event -- b ut all three:

22 namely, improved containment, that wasn't called on, but it

23 could hare been. Certainly improved operator response

24 to incidents and accidents, and also improved shutdown decay
w,o a.m m 3 c. , -

25: heat remova., which was a part of the problem, although no:

4, 4 n U6.n n
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!
,

; ;

t

1~ th e only problem.

q-

29 So it's -- none of these are moving.
1

.,

3 MR. KEARNEY: Let me throw another perspective on

4 the tible:

5 You, I am sure, know better than we, but from

6 our limited perspective the research that is conducted by

7 NRC, confirmatory research, in the past we have found, even

a though the research was done,- we have found few examples of

9 where that research has really impacted in the last couple of >

10 years, has impacted the regulatory process.
I

11 * And as a result, we went into this with a

12 technical bias on the other side, meaning, if we are going to

13 '
.

get something at the end of the road, then we might need to

14 , have somebody that's going to force whatever this research

15 S has done, force the rest of the process.

16 DR. OKPENT: DOE is not in a position to force
l

i

17 | it through the process , if I unders tand their position. If

I

13 s cmebcdy 's going to force it through the proces s , in my
,

19 , opinion, it's the NRC.

20 ' In mv. c.ersa.ective Of hcw thinc_s work and the
,

!

2: | regulatory process, not only in NRC but in others that I have

22 had a chance to see, it's frecuently regulators will see
i

23 ' things that they wculd like to see improved. But until they

i

24 see a feasible or practical way of doing so, they are unablei

ice Faceral Repor'ers, Inc.
.

4c | tQ move.
a

I

\ W 07(b
;

J
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i i,

l' Now, if they can't study the problem at least ,- ,

-%

i

2I to the point of knowing what is a practicable approach,

3 and industry or some other agency of government does not study

4 the problem, then it sits.

5 You see it, you would like to do something, you

6 may be pretty confident something can be done; and you are.

7 unable to recommend something that is practical.

3 And it leaves one in a very awkward situation.

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

10 Historica?.ly DOE does not feel that certain types

11 of research should be initiated by DOE; if on the other hand

12 NRC performed scme preliminary work to ascertain improved
%

13 containment or improved decay heat removal would have some

14 benefit, hhen COE would indeed consider performing the

15 engineering design on it, testing to take it to completion.

1 46 MR. KEARNEY: And I think what Dr. Okrent is saying
i

17 j is that this doesn ' t seem to work .

|

18|-
Is that correct?

19 I think that this is scmethinc that obviously
i

|
2C ' deserves your attention -- which you are giving it -- and

i

I
21 ours on your views of it. I make a promise this is something

i

22 ! we will look into.
i

i
i

22 , OR. SIESS: In the _ocks we have had at thes e
,

24 programs in NRC and OOE, it has been very difficult for as to'

k E Feceral A eoorters. Ittc. iC

25 feel that there was anything l_ke $8 million worth of effort
!

!

i *4 q

| 44d U ]t v
q
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I

i

' t

i

1; or even $5 million worth of effort on improved safety systems ,

i

% |

2; going on. And that subject came up originally -- what? -- three

3 years ago now? Well, it was the FY 78 budget -- we just
,

can't see the progress being made.a

1

5' NRC has not had funding. DCE got back into the
1

- safetv. o. ro c. ram , what, in FY 78?e
t

(Chorus of "'79".)7

DR. SIESS: '79. And the directions they are going8

9 only partially relate to the directions NRC is going in what

to was called its long-range plan; and we do not see the

11 mechanism to get these two programs coordinated.

12 Now, in some ways it may be too early to see

( 13 , the ccordination; but things are getting started awfully,

14 awfully slow. We just do not see the progress. I
'

15 We don't see a coordinating committee. We don't

16 see a memorandum of understanding. We don't see a mechanism

i

17 by which NRC tells DOE -- except DOE may have some incentive

to scend the monev in order .c get more money -- and wep, .

|
19 don't see NRC's participation in DOE's development of a

l,

20 ; program -- which are the wcrds right out of the letter to

{
,1 ! Mr. Hendrie.
.

|
v. . MR. KEARNEY: I would suggest in your repcrt on

,

,

i

this session that you make those points. I will uarantee. , . v
q

24 ycu CME will take action on that immediately.
,

2a..s.cer. aewrms. inc. j
DR. SIESS: Thank you.25 j

1
* M n O

. ,l ' ,' u% f|<

-

1|
!
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!

1! Our first report will really be in a letter to the

2 Commissioners sometime in the middle of July related to the

3 FY Sl budget; but we may try to get something out earlier.

4 MR. KEARNEY: That would be fine.
i

I

5 DR. SIESS: That may be the earliest we can act.

6 It will either be in that letter or something else..

7 MR. KEARNEY: I don't need a formal letter to do

a something, and we shall start working on thatimmediately.

9 DR. SIESS: Any other cuestions for Mr. Kearney?

10 (No retsponse.)
i

11 Thank you very much.

12 We appreciate very much your coming. If you would '

~

13: like to stay for the remaining discussions or have someone
-

!

14 on your staff stay, you are certainly welcome.

15 ' MR. KEARNEY: I wil certainly have someone from

16 m v. staff stav.. Thank you.
.

17 DR. SIESS: Mr. Di Salvo? We will be glad to have

la you continue where you lef t off.

19 MR. DI SAI'0: Okay.

20 (Slide.)

21 To recap where we are, I gave a rundcwn on the

t

2 I administrative status . I think I indicated to you where we
i

23 , are in terms of funding, and NRC-CCE Coordination.
,

24 I would like to move on to the technical status.
Am Feceral Reporwrs, Inc. |

25 l I have broken the areas down into those programs which we have
l

a .,,

I
i
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1

i
'

;
i

1 already, those pr n;rmms which we have pending, and contingent
-s ,

2j upon receiving FY S0 funding or FY 79 funding; and finally,
,

1

'l programs planned beyond 80, and those programs which we would

4 initiate as soon as we got additional funds.
f

5 I finally will address the special topic which

6 was requested on core catchers.

7 Let me reiterate what I feel is NRC's charter on

8 improved safety:

9 I think it is very clear that we are primarily

10 , safety-motivated, net economically-motivated; and that we are

11 i to develop and evaluate concepts. There 's no question that

12 we don't intend to get involved in any detailed design

I 13 development. But we do need to evaluate thincs .
L

1.1 We have to evaluate feasibility and we are talking

15 about things like technical feasibility. And the kind of

1,6 feasibility that might not come immediately to mind is the

I

17 feasibility of backfit, for example.

la 1 I think that's quite within the scope of cur

19 | responsib ility .

2C I think we are responsible for evaluating the net
!

I

21 ! effect on risk of introducing a new system, what effect does

22 i nhan have on the everall plant system? -- because I think if
f

23 , you icek very carefully, scme things could have the potential
,

24 . for adverse effects on risk, as well as beneficial effects.
am.7.ce. a.wmn. w.

I

25| More generally, I think we have to assess the values
!
,

|

448 0BC
>
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1

i
I

1 o f impacts of any new concepts . .

t

- ,

2; It is also within our responsibility, I think, to

3 propose new or revised requirements, that is, the Office of

4 Research would propose such requirements and provide

5 recommenda tions to the Office of Nuclear Reactor Regulation

6 on standards regarding what these requi ements should consist

7 of, and what we feel the values and impacts of these require-

8 ments might be.

9 The requirements might be charactericed functionally

10 as performance in safety design -- and I can go into detail.

11 There is a rather fine distinction between some of them, but
,

12 basically functional is: what should a system be capable of

j 13 ' doing? Performance requirements are generally under what

la conditions must those functions be fulfilled.

15 And safety design requirements refer more to

16 requirements such as methods of activation of a particular
1

i

1; i system, or redundancy.
I

-

I
t

18j I think all of these are fairly within the charter

19 of NRC.i

1

20 ! I might also make a personal point:

i

21 I I think in crder to acccmolish some of these tasks,
i

-

.

I

22 I in order te make scme rational recommendati.cns, I think it
I

4

23 is necessary for us to be involved to scme extent in physical

i

24 experimentation. I cannct see a clear reason for precluding
,

ace.;ecer.i secorrers. inc. ;

25 any chvsical exnerimentation in the NRC task.

'I

448 081
i
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i

l So that is a point I will make personally, and
_ i

2l the committee may take that into consideration if it wishes.

3 (Slide.)

4 Now, --

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

6 experimenta tion? Would it be possible to say that physical

7 experimentation must be involved in doing these things?

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

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

10 physical experimentation itself; it will be contracting with

11 ' somebody for doing it.

12 Now, it was my understanding from the OMB letter

,
13 that basically, not the contractor, but the agency that

14 would do the physical experimentation as necessary to reach

15 these , would be DOE . I got that impression from DOE, that

16 they didn't want NRC to be spending money for physical
i.

17| experimenta* ion; they wanted DOE to be doing it, and they would
1

18| c.ive DOE the monev.,

!
i

19 l MR. DI SALVO: As I understocd the letter, and I
i

|

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

21 resources --,

i

22 i, n . s t r.~e e .= 4. v . .w
,

u -. ~

I

22 | Ma, : SA;VO: -- even on centracting for physical
,

,.

research; although we have our own contractors under the4-

aaecerai aeooners. inc. |s

,c
IC E li s t .''-

2|
4 [i O Q @Pe-
f. n

,

'
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i

i

1; DR. SIESS: But if, for example, there were

^

2, directives from somebody that DOE was given mcney, and they !

:|

3 were to do with that money what you told them to do with it

4 in relation to these project s --

5 MR. DI SALVO: Yes?
,

6 JR. SIESS: -- then there would be no need for NRC

; itself to contract, to spend its :aoney, throw its resources

8 to that.

c But you would have somebody doing it, and essen-

10 , tially doing what you think ought to be cone, or working it

11 ' out with them.

12 MR. DI SALVO: Yes.

13 1 think that's true. There are probably othars

..

la benefits beyond just getting the work done. There are other

15 benefits to having NRC sponsor the work and actively involved

1,6 in sponsorship of .the work, other than just getting the work
I.

17 j done.
i

IS| I mean, I think it 'n help the Staff considerably
i

l

19 | if they have responsibility for monitoring the status cf the

1

20 ! work, rather than having to do it through some intermedi2ry.
i

I

21 | I agree.
i

i

22 , CR. SI"SS: But assuming that NRC is going :: play
i

|
i

22 or should play a majcr role in deciding what physical =.< peri-
|

24 rentation is done, how ir's done, monitoring it, et cetera,;

Am FeCef 81 R eporte,s, Inc. i
|

25 i I don't see how a conflict of interest is reduced simply by
i

l

i

*a

.4
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I

1 having somebody else's =cney spent to do it, rather than NRC 's 4
i

- i

2H money spent.

3 If NRC's going to decide what has to be done,

4 then the conflict must be there.
!

5 I am not saying that what you proposed, the

6 physical experimentation to determine the feasibility, the

7, backfit f easibility , the physical feasibility -- I think that '

3 is necessary.

9 I don't think we can go out with some good idea
1

10 , and start requiring it unless we know that it will work,

11 and have a reasonable assurance that it can be engineered.

12 We approve concepts on the basis that we think they can be

.,

13 engineered. Someone 's looked at them far enough along.
t

1 I

i

la i So if NRC's going to do that, I can't see where

15 it makes any difference whether it's your money, or DOE's

16 ' money; it's all car money, it just gets up here somehow and

17 ' gets passed out.

18 , And I don't think the conflict disappears by ju.
l

19 i whose monev is being spent.
i

I
20 ' And I don't see that the organizational arrangement

i
i

21 ! that keecs NRC cuc of that contract and let's DCE dc the
'i

I

|

22 .j work. I don't care whether you contract it cut, or whet;

i

23 | vou tell DCE to contract " t cut, if _vou don't have contrcl of-

i

24 | it, there 's a certain amount of conflict; and if you don't
ic. =ccer.. s emrre,s. i nc. . ;

25I have control if it, ! don't think it's going to work.
i

,

. _. ._ __ _ - .- -.
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1j MR. DI SALVO:
- ,

I had planned to cover very briefly
1

2I three programs which we do have in place, and in the agenda
l

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
6|
7 work on vented containments. Our contractor is Sandia

a Laboratories.

9 And they are specifi : ally looking at containment

10 designs for venting and filtering, and the end product would

11 be a spectrum of the design requirements, also accompanied

12 by, hopefully, some qualitative indication of what is the

(' ,

\_ 13 risk reduction value and possibly the cost impact --

14 DR. S IES S : Excuse me, Ray?

15 MR. DI SALVO: Yes?

16 DR. SIESS: You are going into centracts now?
'l

I MR. DI S ALVO : Yes,l'7
d
i

is ; DR. SIESS: You have a slide that listed the status
!

I17 , of approved reacter safety research. I think you put it on
4

!

20 ! once earlier in _.le day.
i

l

21 VR. DI SALVO: Yes.i

i

|
3

22 DR. S;ESS: Why don't you start with that "ust to
i -

i

22 give as a quick overview?

24 MR. DI SALVO: All right.
sc.;.cero Aemers. inc. ;

25| (S lide . )
i

e n

,
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i

1 DR. SIESS : I think it would help.
{

_

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

l
3i paper.

4, These are the program areas (indicating).

5 Containmen ts , we have a contract underway at Sandia.

6 For shutdown heat removal we have a contract under-

7 way at Sandia.

3 For human interaction work, I'll be discussing in a

9 little more detail -- we do have one program committed on

10 sensitivity analyses; and we have several others in the

11 planning stages. .

12 On seismic design, we have at least [ne proposal*

---
__

~(' 13 under evaluation; it will start in '80 -- or maybe sooner,
,

,

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

.I

15 l And we'd like to get some work underway with

16 improved methodology.
I

I

17 |
Those ar e the programs . The ones I plan to discuss

l

lo right now, between now and 11:30, would be the vented
!
t

19 ' containment, decay heat removal, and human error sensitivity
,

20 analyses.

21 Okay, as I mentioned, the work at Sandia is

22 i looking at potential design requirements for vent-filter

23 , containment systems. We ccmmitted $300,000 in'79. We

i
expect ccmmit an additional S300,000 if it's available in24

ACT Jecefat R eDOffffs. Inc.

25 i 'go,

i
i

(
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I; What that will buy us is this scope of work
_

2i (indicating) .
1

,

The program plans, the draf t of the program plan-

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

5 forwarded to the Staf f. I don't know if the committee desires

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

7 It's not the nice , clean thing that you're used

8 to reviewing, but if you wculd like to review it, we would

9 certainly welcome it and appreciate your comments.

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

11 probably will get some comments on it.

12
. We have had a work statement on the current

13 FY 79 project in hand for some time.,

d

,' i
1 '4 MR. DI SALVO: Yes, sir.

15 DR. SIESS: And I might ask the subccmmittee members

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

17 DR. CKRENT: Well I unfortunately can't recall

I8)i what was in it, and I don't i:new whether the progrrm plan
i

19 e

ditters -- with regard to developed design concepts by 2-30,
. _ . .

'

i
I

e

e"n is that for several types of containments?
I

|71
i MR. DI SALVO: Yes, it is.-

,

1
,- y"

| DR. OKRENT: So that would include ice condenser,
.i

,,.I'

,
Mark I, !! ----

24 MR. DI SAL 70: Yes, we've identified exactly which
maeceras aeoorms, inc. ,

iw -
ones we ' d like to have . We do know that we want to lcok at'-

,

' 448 087
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1 several different kinds of containment because of the
. . 1

!

2 different properties of the containment designs.

2| So we might want to fit a concept of several of

I

4 those designs.

5 DR. OK RENT : Well, it may not be the same concept

6 or at least the same size or whatever that fits each of these?

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

3 of the things we want to lcok at a little more closely.

9 The work plan that you have now or that I've

10 just distributed, has some literature surveys, it reviews a

11 lot of the work that's already been done in this area. And

12 there has been quite a bit of work.

13 And also it proposes some technical approach.

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

15 assume that whatever's in there is what automatically is going

16 to go. There are probably scme comments that NRC Staff would
1

17 f also like to make. In f act we are going to be reviewing this
,

!

13 ; program next Thursday.
:
i

19 ' DR. OKRENT: Could I ask -- if I 2^ok at this

20 | schedule, and assume that you folicw it that way, would you
i.

t
have to wait to 6-31 before you could propese to COE what you21 i

i

I

22 ! thought they micht do in this area?

!

23 ' Or would you be ready at some earlier peint? And

24 if so, at which point?
Ace J ec er al A eoor'ers. Inc. j

" vo 2: SALVO: Well, we made a provision one year
i

(

!
,

' 448 08B
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I from now to provide a report on this material, because I think'
- 1

2! DOE is going to be faced with some decision points in their

3 program. And we recognize that.

4 And, in fact, I think in the work that goes on

5 between the rest of this fiscal year and next fiscal year,

6 I think that will provi-de scme documents . And that 's why

7 we 've indicated an interim report in this area.

8 So, does that answer your question?

9 DR. OKRENT: And what is it you envisage that

10 , DOE might do?

11 ' I realize it's speculative, but what are some things

12 in this area do you think --

13 l MR. DI SALVO: Well, I think we are getting into

14 that area of conceptual design versus detailed. We rdght ,

15 after having looked at the application of these containments

16 or a particular kind of containment design, say, we've taken
a

17 I it as far as we can go. We've evluated that as much as we

13 ! can. And without a =cre detailed analy: of hcw this could-

i

i

19 I actually be fitted, what kinds of interactions might it have
!

20 with other systems, what might the cos t of this system be?

21 I Those are things probably DOE is more interested
,

i

22 ] in than us.
1

22 And I think the nature of cur request might be:

24 take what we have done, and try to bring it to the point where
etw E9Cef al ReDOr+ers, I nc. ,

25 it could be implemented in practice. What kinds of advances
,

|

|

1 ,.n n
__. __ -_ .- _ . - YS .S?. '
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are required to bring it into hardware?
;

2j That's the kind of activity I would envision
l

3 under the direction of DOE.

4 DR. GARENT: And quickly, one or two other

5 ques tions :

6 If one assumed that this had a potential for

7' continuing interest af tur the interim report, since there is

8 some body of literature and in fact some experience with scme

9 of the kinds of systems that could be involved in an overall

10 system of this sort, is it too early for DOE to begin their

II own preliminary effort so that if they were going to take

12 scmething into a more detailed design stage than you would

(
I3 do here, is it too early for them to begin now to assess the

14 nature of the engineering problems, et cetera?

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

16 I would think that certainly they wculd want to be
!

1 '' l aware o f what we' re doing. They may want to start scme work

13 , on their own to cet a tentative viewroint.
i
|

19 l I would rather scmebcdy from DOE had an opinion
|

20 | cn hhat.
I

21 ; But certainly I tnink it would be difficult right

i,v
| now to ~eo cut and provide a detailed design that's gcing to--

23 fit all the considerations that I think we oucht to come uo
,

.

i

~.
''| wi th .

ACP Eectf 88 R fDOf tff 3, inC. '

"C
*

But I would rather have screcne from CCE answer it.
,

f. '/\ . r n t.)
1

|

.-- . . - - . -. .. -- - _ _ -. _
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1 DR. OKRENT: Okay.
-

2 .| DR. SIESS : I've seen a couple of c.acers recently1
o

. . .

'l
1

2 I where people have writen about something that looks like this

4 and have carried it forward enough to have estimates of costs.

5 MR. DI SALVO: California Energy Commission, their

'

6 s tudy was one good example o f that. But I wouldn't consider

7 that a detailed design.

3 DR. CKFENT: One other question:

9 You mentioned that it's appropriate for NRC to

10 do some estimating of the risk reduction potentials from these

11 various potentials for safety improvements . And in fact you

12 have on the list here, value impact assessment, as a particular

k_ 13 system.

11' How are you going to factor into such a value

15 impact assessment the uncertainties that exist now -- and I

16 have to assume will continue to exist -- with regard to

|
17 l accidents for which this concept will not do much?

I

l
la ! And one can risage accidents where the centainment

I
19 ' is cenetrated, have a steam explosion as in WASH-14 0 0, where

I
-

t

20 you violate containment. This is not one for which at least

21 j| the vented contair_ ment designs I've seen -- it is nct one
i
1

22| that this concept can deal with. And there are others.
I

23| Pressure vessels differ, for example.
i
,

+
. .,,

,

Is there scme adc,1tional er_r_ ort that you have
3rx Faceral Recorwrs, Inc.

25 I underway that will reduce the existing uncertainties in other

1 .

( O 1'
- -
-a s -

' -t t u ./,

- - .- - - - -
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I kinds of accidents?

^ 2I Or just how do you plan to cope with that aspect

3 of the evaluation?

4 MR. DI SALVO: Well, that's two questions.

5 First of all, are there programs underway to reduce

6 the uncertainties in other aspects of containment failure?

7 I think the answer to that is yes.

3 And, secondly, how would ycu factor such

9 phenomena into the risk reduction, into evaluating risk

10 , reduction o f your concept. And I think that's one of the

11 tasks that we'd like to get underway in the value impact

12 work, is to come up with some systematic way of identifying

13 1 what contributors to risk are. And then identifying howk !
0

la ] the system -- what change the system would see, what physical

15 change would make in the system. And then alalyze what the

16 , delta is as a result of that system change.
I

17 I We' d probably do this through fault trees and

la i event trees. And simplistically you'd just eliminate those

10
+ trees that you feel have potential for elimi.:ation.
|

20 j DR. OKRENT: Now, the Commission says Staff can't

i

21 | use WASE-1400 for abcolure evaluations of risks?
t

22 j MR. DI SALVO: This can be done in a relative
,

23 way as well.
i

,l
-

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

m Feceral Reporters, Inc. ;
9C 1

| that are relevant.--

,

|

.

44a b<'
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1 MR. DI SALVO: I'll just treat that as a rhetorical
h_

2, question.
|

3 (Laughter.)

4 Someone mentioned to me by the way a potential

5 bumper sticker for probabilistic analyses Staff that says :

6 " PAS does it with uncertainty".

7 ( Laughter . )

0 We have a second program underway on alternate

9 shutdown heat removal. The contractor is Sandia Laboratories.

10 We felt that they were particularly qualified to conduct this

11 work for us by virtue of their work on risk assessment in

12 reactor design, and also their work on sabotage. We feel it is

I

13 1 an appropriate interface. '

(

14 Again, there's the objective and the general

15 obj ective , the development of design requirements which in

16 this case is to enhance the reliability on the availability
i,

decay heat removal systems. And again we would like to17 ] ct

|
18 ; assess the values and impacts of implementing these require-

,

19 | ments.
!

20 i The dollars you see there are estimates of whet

21 this will cost.

I

22 We would also like to augment these monies in
i

23 ' a program pending category, where we show 100K adciticlal-
!

24 we'd like to augment these studies to take into account the
O ETCef al R eDOPTf 5. t rtC.

25 , European experience more explicitly.
|

1

. ___ .. . .. .. -_
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1 We have an opportunity to do that and if we get
,s

4

2| enough funds we'd like to factor that in.|
,

3 What the current Sandia program looks like is as

4 f ollows :

5 The identification of current designs and

6 criteria -- I mentioned earlier that this really is a task

7 that probably we wculd also do if we were just looking at this

3 from a confirmatory standpoint. We'd want to know what's

9 out in the field.
i

10 And also identify events requiring or threatening

11 a shutdown heat removal operation, and develop models.

12 These two or three tasks, by the way, have

13 benefitted considerably by recent action by the Staff as a"'

14 result of Three Mile Island.

15 Ihere was quite a thorough examination of the

16 auxiliary feedwater systems for all Westinghouse and Combustion
.

I

17 | Engineering plants. There were logic models developed in
l

la ! terms of bicek diagrams to try to identify the dominant
i

.i

1* l vulnerabilities of the system.
I

I
20 | And in fact out of that recort, which I believe

\
~

21 will be available in a month or so, there will be some specific
i

I
'

22 .i recommendations for design changes in these systems . And I

23 would assume, also, sc=e longer-term reccmmandations on
.

24 design of shutdown heat removal systems.
am.;.cer , a.ooners. inc. j

25 Ncw that was done for the Westinghouse and
!

'!

: 44Oo
"
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I

1 Combustion plants.
n~

2 h| The scope of the Sancia work also includes BWR's,
'l
'l

as to which Staff has not conducted a similar activity; but3]
4 it's quite possible that is shown here, which was drawn up

5 several months ago, could be accelerated.

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

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

3 recommendations to DOE regarding the experimentation they

9 might find necessary?

10 MR. DI SALVO: I'm not sure physical experimentation

11 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 capability.
.

14 Now, it's possible in the vented containment

15 area we might come up with some ideas for experiments.

16 But in decay heat removal I don't think that we

17 j would 1 tely make a request for experiments. Conceivably we

18 could make the request for a detailed design.

i

19 i DR. OKRENT: Which European study did you mean?

20 ' MR. DI S ALVO : We've had -- we received a proposal

:1 recently from the group which designed the bunkered system

i

for the Liebstadt reactor, I believe, in Switzerland.
22 |

i

23 | And that 's an underground system which works o f f

'
24 of ground wells; and not only is it underground and separate

a ..awer., a,oomes. inc. |c

25| from the normal cable system, but it also has dcuble-

!

448 096i,
il
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1 redundancy within itself, two independent trains: and water

- i

2 is provided from ground wells and can be injected either into

3 the core or into the pressure suppression pool, or remove

4 heat from th e pressure suppression pool .
!

5 It's a BWR, it's a GWE MARK -- I'm not sure which --
'

6 GE. f-

7 And they've also designed a system for a reactor

under construction in South Africa.8

9 So we thought we might be able to take advantage

10 o f this organication 's capabilities . But that's still
1

11 i in a -- we're just considering it pending the availability

12 of funds.

(_ 13 , We think there's good potential there.

!

14 DR. OKRENT: And if I can ask another question:I

15 Assuming at some stage in your studies you

1 <6 thought there was merit la looking at detailed designs,

17 ., I guess I am led to wonder whether this is something an
j

i

la I architect-engineering ccmpany would ordinarily be a locical

19 i group to do such studies, or what kind of technical background
I
i

!

20 i would you think is appropriate?

] And tere would you see CCE fitting in to
i

handling the development of such information?:: ;
,

{

23 ' would they be the group that tries to find the

24 ric.ht architect-enc.ineer? Cr dc v.ou think that thev would
,

-

A e4 SCef al ReDOfters,Inc. ,C

! break it up into pieces? Or what?25

.,

I

'
i

._ . _ - -- . - - - .-
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1
1

l
1 MR. DI SAL'/O: Well, I'm n7t sure how thev

,

e |

2, would operate.

3 I think we would make a request, or we would make

a some recommenda tions that we feel this is an area of high

5 risk reduction potential; we've looked at it conceptually; we

6 feel we can't go any further in assessing the merits of the.,

7. design until we have more detailed information.

3 And then I think it would be OCE's role to seek

9 cut an appropriate contracting firm. I think an architect-

10 engineer would be very appropriate in this case, to develop

11 a detailed design, with the information that we provide plus

12 whatever extra DOE has in-house, and with their technology '

( 13 management centar, they would provide that the financial
1

1

;4 ' support and the technical guidance for that.

15 Again, I haven' t really spoken to the gentlemen

16 ; from DOE on what approach they would take.
I
I

17 ; DR. OKEENT: Is your contractor, Sandia, looking

13| at this both frca a backfit and frcm a f ro n t- point of view,,
I

19 i or only a front-fit?
i

i

20 | MR. DI SALVO: . h.
i

i

21 1 ! think in the exercise that was done on the
,

1

22 | cperating reactors , that was looking at backfits. I would
i

23 ' hope that we would Icok at both aspects .
<

23 Of course, when we ~'' > Cmout backfit versus
%CS-EeCef 81 Reporters. !nc. i>

1

25 front-fit, we get into the question: what affect do they have
i

$
|

448 093
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1, on risk reduction potential? |
|

2 ;l Because if we look at the entire community of ,

3 reactors, of course, reactor risk is dominated by those

'4, reactors that we have in olace todav, plus the others that
; I

5 are coming on line in the next ten years; and if we are talking

6 about near-term risk reduction, then we are talking about-

7 backfit.

8 But I don' t think we should be so short-sighted that

i ' we s. 11dn' t look at pla:.ts which haven' t been designed yet. .

,

10 The same for containment.

11 Okay, we starte.. a program on human error

12 ' reduction. Actually I should rephrase that: we started a

13 program looking at the contributions to risk of human error.
;

i

14 < I think -- now, this is an effort to get some

15 quantitative guidance on where human errors might most effec-

16 , tively be reduced.
1

17 ! This is a rather small effort right now, but
I

!

18| I think it's a rather imrortant one. The entractor is
i

1
19 ' Brookhaven National Labcratcry. And this is basically what

20 they are doing:

I
21 i Thev are using WASH-1400 as their source, and

i
"

!

22 they are categorizing all of the human errors identified in!

i

23 i WASE-1400.

24 And in your handout you have a couple of -- you,

ACE EfCef al AfDorTTrs, Inc.

25 have a cover page of a draf: report, and you also have a
i

!

| 448 09%
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1 sample page which indicates what I mean by categorizing of
i

- !! :
2j errors. They've tried to categorize human errors in terms

i

3 of cause being either an act of emission or an act of

4 commission.

5 And in terms of timing, did it occur before the

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

7; Where the accident occurred, -- I'll skip over the Y column

8 because I'm not sure what that means -- whether or not

9 there was any way to detect the occurrence of the error;
i

10 , in what system the error occurred; and subsequently --
i

11 j categorize what the error is and what is its contribution

12 to the unavailability of the system? t

13 . how, this is strictly a bookkeeping task, but
I

i

14 ' I think we are going to go much further than that.
i

15 , DR. SII 3S : These are all operator errors we are

16 , talking abcut here?

17 MR. DI SALVO: Not all operator errors, there are

la many test and maintenance errors.
.t
i

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

|

20 | MR. DI SALVO: Yes.

21 DR. SIESS Excluding at this stage design errors,
1

!

22 | construction errors , which are human errors , too.
.

23 '| MR. DI SALVO: No, those ccme under hardware

24 failcres. We don' thave that kind o f error ; that 's right .
scsJecerai Reoorters, Inc. |

25 ! These are errors by the operating staff.
,

..
,

6
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|

i

l

l' DR. SIESS: It's distinguished on the next slide,
-

2, it says operator contribution to risk.

3 MR. DI SALVO: Yes.

4 But these are actually by Ehe operating staff;

5 and in fact we will go back to WASH-1400 and determine

6 as quantitatively as we cans, with the uncertainty bounds

7 which we ' d like to put on these , what the errors are which

a tend to dominate risk.

9 There might be specific errors in specific : :cident

10 scenarios, such as an operator forgetting to go from an

11 injection mode to a recirculation mode af er an accident.

12 Or they might be more generic errors in that test and

13 | .tenance procedures generated results in a val-e being.-

i

14 | shut off.

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

16 , work.

17 - DR. S IESS : What if a procedure requires something,

18 ; is that a human error?
,

l .

19 ! MR. D1 S ALVO : It's an error in writing tne
I
,

20 | procedure, certainly.
,

i

21 1 DR. S IESL : You call that a htman error?
a
!

22 'l MR. DI S ALVO : Yes, but it's not reflected in here.
a
1

23
'1

It's in the same way as e design error.
-

I

24 | And I think what we want to get out of this

Ac.;wers a,wrwri. inc. |
. .

. .

25 ,i is a quantitative indication c:_ where errors mign* most

n
.

t , a ^
| /6 /1 '2,
| 't 1 O

il
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1 effectively be reduced. I think this is consistent with the '
i

I
o

2 chilosochv Ehat OMB expressed as to the kind of study we would
|

I

3 do, something 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 optimistic that that's going to give us some very useful results

7 in the near-term.

3 DR. CKRENT : Suppose somebody in NRC or DOE or
i

9 wherever thought that there could be possible merit in

10 developing abetter simulator. I don't knew if there is or

11 ne c. But let me speculate that somebody may come up with

12 that idea.

(- 13 Would that be considered bardware or, you know,
i

14 getting back to this question of who can do what?

15 Have you got any idea where that would fall?

16 M2. DI SALVO: We are trying to think about tha t .
I

17 I I think it's very clear that we would be within our turf
I
!

13| cr jurisdiction to identify what a better simulator should
I

19 , do, what kind of capabilities it should have,
i

i

20 | Let me talk a little bit about program pending,

21 ' and in particular ways to reduce the cperator's contribution

22! to risk.
>

1

23 i Let's talk philosophically for a mcment. this

i

24 addresses at least partially scme of the discussion earlier
ic..;.ce- i s xrvi, mc ,

!

25 about operator contr ibution.

N; M *) }(i{L
'AO

iU
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i l I think there are several questions 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

4 the plant? What instrumentation is available? How reliable

i

5 is that instrumentation? Does it tell us anything about the
,

6 availability of engineered safety features? In some cases it
t

7 does, in some cases, not.

3 Secondly, how is that status displayed to the

9 operator? I think you all know how it's displayed now; it's

10 displayed on a big board which stretches 180 degrees, tf not

Il more, and it's generally in terms of individual signals,

12 whether it be dials or gage or strip chart.
I

13 ' But I think, as I'll indicate later, it's obviouc
,

i

14 we can make improvements in the way that information is
,

t
1

15 displayed.

16 ' Then what does that display mean to the operator?

17 i And this is a function of his basic knowledge, the training
i

!

13! that he's had, including training on a simulator, the
;

z

19 l previous experience he 's had in this particular situation,
i

|

20 | whether in real-life on this plant or en the s imula tor ; and
!

21 also what his physical and mental state is at the tim a
,

i

22 We've all had occasions where information was
,

1

23 presented to us where it didn't sink in immediately.
i

24 And finally, what should the operator do ence
em.r.ceraiaeoomn.inc.|

25 i he understands that something has to be done, what should he do?
!

i

e _ I d.q ,nu
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I I think the procedure today is to rely upon,

2
q written procedures which may or may not be applicable to

,

31
the situation; but I think it's possible that we might make

4' improvements both in the procedures themselves, in the way

5
an operator can act on them; and also provide better

6 diagnostic aids which integrate the information available" to
7

him.

8
And in the long-term I think we might also want

9
to consider the computerization of corrective actions as a

10
way of recommending to the operator what he should do.

11 +
I recently was fortunate enough to visit Halden,

l'̂
Norway, where they have a system called the disturbance

13'

analysis system which assists operator actions in the event

of normal plant operation.

15
The objective there originally was to include

16
clant availability bv oroviding the operator with some advance

{ . . . .

17 i'
warnings of situations which would lead to reactor trip. And

I

l ~a "! the system was devised so that it would cresent him with
|

19 | very graphic information on the status of the plant, and it
1

20 l
i would also give him scme guidance on ccrrective action tha t

,,'|
'

| he might want to take.
i

e,
''

A copy of that trip repcrt was cent to the ACRS
,,
~~

for their information.

24
What was very obvious from that is that there are

w.r_ c.<.i n ewners. i nc. .
!,c

''

, -
that we can improve the display of information to thewavs,

448 10?b
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1 operator -- I'll pass this little pamphlet around. It's
_

2' very instructive. It indicates the obvious improvements tha t

3 can be made in obtaining information through the use of cathode

4 ray tubes; a condensation of the information that's available.
!

5 I think we can really look at this in two parts :

6 We can look at improvements in presenting' the

information, monitoring the plant, presenting the information;7

8 which I think is rather clear-cut, and can be implemented without

9 a lot of new research.

10 , And then we can look at a longer-term effort

II which considers diagnostic aids to the ope:ator which is

12 a little more complex of an undertaking and involves a lot

kJ 13 of analysis of systems and hardware, which might be a little

14 longer-term.

15 But nonetheless , there are improvements which

16 can be made.
~

l

I7|| DR. OKRENT: If I could make one more observation?

18 The NRC I think has been a member of whatthey

19 call the Halden Group for some tim e-
'

|

40> MR. DI SALVO: Yes?,

<

l
21 ; DR. CKRENT: And it's my impression that up to now

i
t

22
_

there have been two programs, one is in fuel behavior and

i

,3 i one is in reactor operations..

I

I

24 i The NRC has been only ro the fuels part.
Ace Feceral Aeoonen. Inc.1

You are correc44 8 10! -25 MR. DI SALVO:

|

.

.1
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_
1! 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

4 some papers been given there, but there's been no one from
;

5 NRC really participating or getting that information.

.

6 MR. DI SALVO: Recently it did receive a lot of

7 attention.

9 By the way there's a similar effort in the United

9 States which you may not be aware of, funded by EPRI for

10 some time now, jointly between CE and Con trol ,

11 Palo Alto, which has similar objectives.

12 And it is I would say at a ccmparable level to -

!-s
l

13 Halden.
'

14 The interesting aspect of the Halden program

15 is that there 's a commitment from a German utility and a German

16 vendor to install the system in their plant; and, in fact,
-l

17 | such system will be installed in a PWR in '80 in time fori

l
|

IS | startup, 80, 81.
!

19 Now, the particular system that they have in mind
|

I

20 ; only mcdels the feedwater system; but ncnetheless, it's a
I

21 ! prototype, and demonstrates feasibility for ase in a commercial
,

i

22 | PWR.
|

23 I Another very interesting feature is that they
,

24 will have two separate control rects, one, the conventional
sc..;.cerm a. corms. mc. |

25 , control rocm; and the second control roca strictly devoted to

i .- , 3

NNb !
i
1
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1 CRT displays. It will be a control room as pictured in that ;

_ ;

2, diagram (indicating). !

)

3 And it will be used not just to perform

'

standby control of the plant, but also to perform experiments3
i

5
on the benefit of the new system to the operator.

6 Experiments like this have been conducted for

some time at Halden, and they've come up with some qualitative.7

guidelines on effective ways to present information ong

9 the sceen; and some qualitative indications that it is in

30 fact helpful in reducing operator error.

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

12- program and the German program is that they started with a

13 |1 different emphasis, that the EPRI program in fact was aimed
.

ja ; at improving plant availability; and this leads , then, to a

i

15 certain orientation of your model development and so forth where

16 ; the German program was aimed toward safety improvement,

17 availability perhaps , also; but I think I would not myself

r. o label them as either in the same stace of develoc. ment or
,

-

I

19 , similar in approach.
l

.

20 | Now, the EPRI program may be -- could be modified
1

I

1 to become safety-oriented, and that could lead to a rather,1 i'

'I
considerable change in the thinking that has gone into how-e

i..

i
m. . vou ac.c. roach the subiect, what you would expect c' the system;

. .

I

! it is a much harder task than they had originally set.24

Ace-f edef al 9 000f'Wfl., I N.

25 MR. DI SALVO: Yes.
.

.

l

.I

__ ._ _ _ _ _ -- _ __-



__

106 ijrbl06 i
.

i

1 Well, I think, too, maybe the balance between |
_

2' availability of systems and the wcrk at Halden is probably
|

3' a little u] oser.

4 But in order to get the cooperation of the utility

5 I believe the European program had to show benefits fcr them.

6 DR. LAWROSKI: Do you know whether or not color-

7 blindness precludes being licensed?
i

|
"R. DI SALVO: I asked that exact question

9 while I was the i, and the answer that I got was no, it did

10 not preclude an c 3rator beccming licensed, because you use
1

11 symbols as well as color, and variations in brightness as

12 well as colors and symbols to differentiate.
-

(,s 13 , I don't know what the percentage of color-blind
,

14 males is.
.

I

15 DR. LAWRCSKI: But there's a variation, too,

16 in degree of color blindness, as well.
1

17 |'
MR. DI SALVO: Well, we might have to make sure

.

I

13 1 that's a requirement for operator's licensing.
t

i

19 I Eut they've considered that, they are very thorough
!
I

20 | in their work in this area.
i
i

'
21 Okay, so we expect to start our in;;ial work in that

22 , area before the year is out.

!
23 , I de want to make a ccmment on one additional

i

24
i program --

ace Fecerai Aeonrters. Inc. !

25 DR. SIESS- Do you expect to start something on this
n

'!

.| _a n ,ni

J 990 IU
i
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1

.

I; part icular item in FY '79?
-

!

.

I
2 MR. DI SALVO: Yes.

i

3 DR. SIESS: What money?

4 MR. DI SALVO: Okay.

5 We have --

6 DR. SIESS : If you get the additional 400?

7. MR. DI SALVO: Yes.
i

3 We have been talking with Oak Ridge to evaluate

9 the feasibility of additional requirements for improved

10 systems operator action. And their emphasis is on computerized

11 diagnostics. I would say it is at least 50 percent on

12 computerized diagnostics. And the rest a survey of human

13 1 error contributions, such as procedures, and potential improve-

14 ments in simulators -- just to sort of get a baseline.

15 We have a tentative schedule for the early work

16 which would review the information currently available to
3

i

i

17 ' operators, review what systems we might want to consider

la t monitoring acre closely with potential for looking for
,

i

19 | violations of tech specs or additional warnings or possibly
i

!

20 providing interlocks sucn as the reacter could not go to
f

i

21 I and also the work on cceputerized monitoring
1

-ocwer;
t

22 | diagnostics.
,

t

23 This is in plus-months because we haven't started

24 to progran yet,
Ice Faceral R ercrms, f nc. , .

25 , And I would hope even out of this very early

i 446 103
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information we cou.id do some guidance to DOE; DOE anticipates1

2j a rather large program in this area.
!

3 And I would think before we go too f ar down the

4, road we would be giving them at least our first-cut information.

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

6 to go.

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

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

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

10 ' so as not to lose that momentum.

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

12 and you can make a decision on whether you want to go into .

13 1 'S1 after I've finished this.
:I
1

14 ? I discussed this program several times in the

15 past. We have a contractor pending -- I don't know if he's

16 still willing to work on this, we put him off for so long.
-|

17 , It is developing improved methods for assessing value impacts.
,I

i

13 ' I'd like to make a point about this program:
1

i

19 | I think the last time we spoke there were some

20 comments made about the value c f this, and the ability cf
!
1

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

,

,,

44 i ceveloc. a n v. use_,ul in:Ormation.
, . -

23 t DR. SIESS: Ray, I think you're wrcng.

24 I think at the last meeting there was a fair amount
WJederai Reporters. Inc.

,c or discussion arout whetn.er the value impact methocology_ . . .

-,
{

<
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1 should be coming under the improved safety systems spectrum.
,

2
't

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

i

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

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

7 tospend your research money; and in view of the cmall amount of

8 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.

11 And we were trying to convince Sol that this

12 is averhead somewhere.

13 J MR. DI SALVO: Okay, I understand your point; but

14 j I think -- well, let me make the statement in support of
.

15 this program:

16 Specifically, I think that this particular program
i

17 I is even more impcrtant as a result of TMI than ori~inally3 - .

i
'l
i

13 , thought.
,

i

IC ~ Previously we had indicated that it wculd going to
|

1

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

21 should go across exploratory and confirmatory research.

|
And we also indicated that we needed this to give

22 ]
i

22 us scme guidance as to implementations of scme of these
i
I

! concepts that we've come up with.24

49 Eecer71 RWOOrters, Inc.

25 I don't think you need a value impact system

1

(
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1 necessarily to make judgments; we make judgments all the time
n

2! without that.
i
i

2 I think, assuming we can get this work underway,

4 it is going to assist in the defense of our decision, and
!

5 also assist the rationale, developing the rationale on which

6 we make decisions.

7 As a result of TMI there are all kinds of

a requirements being imposed, some if not all of which will be

9 laid upon the industry; yet I don' t believe there is any

10 quantitative answers on the effect of these requirements.

11 Secondly, NRC is working on a lot of different

12 areas on improved safety. And conceivably there will be

13 requirements proposed, developed and/or proposed, in all of
.

14 these areas.

15 And it's not obviously to me that we should try

1,6 to impose all of these requirements or implement all of these

17 , requirements; I think the risk reduction potential, once

I
us you apply a certain requirement, changes for subsequent

i

19 * requirement.

20 ; So it is very obvious to me that we are going to
i

|

21 |
need some methods for at least relative techniques to help

i

22 ; indicate where the real risk reductions might lie, both for
i

i

ni any c.iven concept and also fcr ccmbinations of concepts,- .

!

24 | and even f or timing of concepte .

imJecn Aeocrwrt Inc. |
25 | So I want to again express my support for this

o
e

t *fD 1
# >

| 44O |4i
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1o carticular work; I don't think that you are arguing with meo .

'l
_ 1

2 I on this. But I just wanted to emphasize for the record the.t
i

3 I think it 's an important program that is going to assist

a us not just in improved safety.
,

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

6 MR. DI SALVO: Oh'

7 (Laughter.)

8 DR. OKRENT: You still have what looks like a

9 relatively limited budget, and given the previous discussions

10 we asked the safety research statf how it was that they were

11 applying their risk assessemtn methodology to tall the

12' licensing people which gena _-ic issues they should study, but

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

be doing research on.14 i
,

15 It seems to me, rather than spending 400K
,

16 from your limited funds in research to improve reactor safety,
a

17 | you -- on methodology -- you should spend whatever is the
i

la | appropriate amount of money to look at your own programs and

19 see if they are across the board, you are expending your

20 | money most expediticusly.
i

:! | And it's not I think a cuestion c. jenerating
|

|

:: methodology. I am skeptical that by work on methodolegv. vou
1 .

|

23 ' will be able to get very much beyond where you new are with

24 regard to your ability to make judgments.
.ce F*Cef al R eDo rtef t. Inc.

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

l

|
|
'

q

e 't d
_ _ .. . _ .--- b
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!

l are right, and arrive at some judgment; or you'll say there!
!

I

^

21 is some uncertainty in the numbers -- which, indeed, there

3 are -- and you'll have to then arrive at modified judgments

4 and so forth.

5 And I am skeptical about the import of the

6 methodology developing, f ra nk.ly .

7 I'll leave it at that.

8 MR. DI SALVO: Yes.

9 DR. SIESS: Dave, you are skeptical about the

10 development of methcdology for any purpose?

11 DR. OKRENT: To be able to apply some kind of

12 methdology in these generic issues, they didn't have to go

13 out and do some kind of $400,000 research study on

14 methodology before they gave advice on generic issues; and

15 they are giving advice here to put your money with regard to

16 Inspection and Enforcement and so forth.
I

17 l Well, how is it they need it, methodology

18 development, in crder to assess their own research? -- is

;

19 what I'm asking?

20 DR. SIESS: You've got no objection to asing

i

21 the availabile methodology. You don't see any point in going'

!

22 cut and spending money to develcp =cre refined ones?
!

23 ! DR. CKRENT- Wel', I need to be convinced there's
i

i

'a a need --'

+ ceJer: era aeoorters. Inc. |

25j CR. SIESS: More refined, but not necessarily better?

43 Ilb.,

1
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I DR. OKRENT: Yes, that's a way of putting it; and
_

,l especially out of a small budget.'

|
, .

3 MR. DI SALVO: I think you may be overstating
,

4 the degree of sophistication in the methods that we
|

5 use to assess the generic issues.

6 DR. OKRENT: It's not that I am overstating chose,

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

8 400K cn methcdolog"?

9 DR. SIESS: Ecw much of that 400K is on developed

10 and how much is on applied?

II MR. DI SALVO: I think we envision about --

12 (Slide.)

13

(T -- if words are any indication of amount s

i

I4 of dollars, I would say about two-thirds developed and one

15 third applied.

16 But the idea would be that this, the development

17 phase would be just that, with a few applications. The

I8 individual programs involved, the prcgram en vented ccntainment,

I9 the program on shutdcwn heat rencval, and all these o thers ,

20 | would take the guidelines and methods develcped in this

21
a program and apply them to concepts, such that the application

,", really wculd be within the individual program areas, to

23 - --

develcp some consistency ancngst all c: tnese carrerent

7'4 as se s sme n ts .
AceJeceral Repor'ers. Inc. i

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

3
. ,c 5

44d i i
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1' do development without some application and vice-versa;
~

2 but I think maybe two-thirds o.. development.

3 DR. OKRENT: Let me give you an example of why

4 I am skeotical.
i
'

I

5 You have a very fine methodology, very detailed,

6 a big checkoff list of whatever, and one could have looked

7' at WASH-1400 with its assessment of seismic risk, and have

3 gone through the whole checklist, and then looked at the

9 bottom line of WASH-1400 and said, seismic risk is not a

10 contributo r , so there's no value, as it were, frcm reducing

11 ' it; and arrived at a conclusion which is different from the

12 current emphasis of the safety research program, which is

('N 13 ' arrived at without this value-imc.act methodolocy, bv. going back
v

14 and seeing whether WASH-1400 was correct cr whether there

15 were uncertainties with regard to evaluation of seismic

16 risk.
I

17 MR. DI SALVO: Well, that assumes you believe

13| WASE-1400, I think we recognize that there are scme short-
i

19 i ccmings in that,
i

20 I'm not sure it's wor h pursuing any more; I
!

i

21 ! understand vour ocint.
!

..| vR. SIESS: Let me ask: I c_uess if vcu could
,

.

r

23 '.1 ccme un. with a value-imoact methodolocv that was easilv., . ~

24 enough understood and formally enough carried out, that you
ce Jeceral Reporters, Inc.

25 cculd come in to the ACRS and they will hg coqvp ced
.. q O I t

I

I.

, , . _ , , - -, ,- ww-- - . -N" **
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i

l || immediately that you have made a right decision -- without ;

'

s|-

2 i! their judgment -- and you would have something?
;l

3 (Laughter.)

4 MR. DI SALVO: I doubt that.

5 (Laughter.)

6 DR. SIESS: The chances of your doing this are

7 less than average.

8 (Laughter.)

9 MR. DI SALVO: I would agree but at least it would

10 give us a framework on which to base our arguments. I think

11 that is one of the major values of this.

12 DR. SIESS: The danger I think some of us figure

!

(~ 13 it will be used in place of judgment.

14 | MR. DI SALVO: I doubt that -- well, that's

15 certainly not my intent; and I would hope that that wouldn't

16 occur. I think we always view this as an aid to judgment,
!

i
17 not the decision-maker itself.

:
1

13 ! Okay, I have talked about what we anticipate doing
i

19 i until the end of '79, carried on in scme detail abcut
i
|

20 | programs planned in 80 -- and I could end it right bere.

!, You have the c.ackac.e with the clanned achievements21 .

!
22 ; in the program areas, and you have additional information in

i
|

23 your handout; sc it's really up to you hcw much you want to
i

|

24 cover this in detail.
tce 'Merat A eporters, Inc. j

15 I would just as soon conclude now, unless there
!

j 49b
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questions. i

t

2 i DR. SIESS: Well, what is Mr. Silverberg's

3 presentation on?

4 MR. DI SALVO: Core catchers.

5 DR. SIESS: Let's keep in mind the ACRS has to

6 provide to the Commission some advice on the FY S1 budget;

7 and I think ycu better get us up through '81.

8 MR. DI SALVO: Would you like to do that before or

9 after lunch. I can get you quite a way through by 12:30.

10 ' DR. SIESS: I suggest we go right on -- let's see,

Il the coordination between NRC and DOE, you've already covered

12 that?
i

(, 13 h MR. DI SALVO: Yes.

I

14 i DR. SIESS: So it's the two items scheduled here

15 for 11 o' clock; right? Proposed changes to the program

16 , because of TMI?
I

I7 MR. DI SALVO: I covered that briefly in the

13 overview,
i

l
19 ! DR. SIESS: Yes, you did.

|

20 ; So it's really going on through '80 supplement

21 | anc FY 81?
I
,

22j MR. DI SALVO: That's right.
:

23 DR. SIESS: Well, we would like to hear FY SO
,

i

'

24 supplement proposal, and FY 81.
Ace Facef 34 A fDorter1, Inc.

25 MR. DI SALVO: Right. y

.

.
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l! DR. SIESS: Let's take a short break, and we
,

$es

wcn't necessarily break at 12:30. We'll try to finish those2I |

two items.

| (Recess.)
,

i

DR. SIESS: Okay, proceed.
5

,

MR. DI SALVO: Okav, the topic is "Y 80 supplemental
6 -

and I'll refer you to an earlier slide in your handout
7

e s - g a. g -- somewhat. .

8

erroneously. And what I'll be discussing is the delta
9

between the 1.0 and 4.4.
10

I have a detailed slide on each of those, and
jj

I don't think they are really necessary. I think I'll touch .g

enough of those that you'll get the gist okay.g;
i

; Okav, the first one identified was alternate
14 -

containment concepts . As you know, the work that we haveg

underway right now is strictly limited to assessment of theg
,

vented filter containment; but in reality there are many, many
17 -

more containment concepts which have been proposed or may be,_ ,w .

6

1,,
' propoced other than vented filtered.
1
.

The kind of concepts we are talki:.; about anf the
,0 ,z

,

,l .| kind of risk reduction we are talking about are generally
e

a

l. those concepts which in scoe way would help to mitigate
22 1

!

the consequences of a meltdown accident.y
...i

t

! We feel that that's where the greatest potential,42
e

* E ec er 81 Rfoorters. Iric. '
,i for risk-reduction lies.

~,
|

e?. 3 '\ \o.
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1: What we envision with the delta for 80 in
- !

i

i
2 alternate containment is a survey study which would assess

'

l

3 the values and impacts of the alternate containment concepts.

4 It would review the previous analyses, systematize the |

5 information available on the acceptable designs, and long-range

6 for us the experimental informatien.

7 And then make some assessment for the technical

3 feasibility, and some relative assessments of values and

9 impacts -- these may not be very quantitative.

10 , But I think the idea is to get some systematic

11 look at the great variety of containment concepts which have

12 been considered.
~ ,

13 The following slide is a list of some of those

14 concepts.

15 ~ (Slide.)

16 I'm not sure yet whether we want :o look at some
1

17 of those individually, or whether we want to look at them all

la , at once.
i

!

19 { I gave to your staff earlier today a work scope
;

i

20 ! which was characteristic of the survey study.
!

i

21 |
In addition we might want to break some of these

d
out in more detailed studies.22 q

23 - DR. SIESS: Let me back up a minute:
!

'
24 This FY supplemental budget request, FY SO

Acv>ecerai Aeoorms, Inc. ;
25 supplemental budget recue.c* for improved aafety systems

t

'

. - - _. -- - - _



j rr 10 | 120
,

'
i

'
i

l

l i is 3.4 million?
-

2:I MR. DI SALVO: Correct.

3 DR. SIESS: And you are talking about the

4 increment now? ,

i

5' You had 300K for alternate containment originally?

6 MR. DI SALVO: Right. Strictly for vented filtered

- containments.

3 DR. SIESS. Okay, and this is other than vented

9 filter?

10 MR. DI SALVO: Right.
.

Il i Of course the information on vent-filter containment

12 we would hope to get in our major program; the passive

( 13 ' containment system is one that I understand we'll be hearing

14 a little bit more about today; 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

i

17 | containment concepts.

13 And also changes that you might make within the

19 | contaimment itself, net necessarily the structure or design
1

i

20 I of the containment building, but the whole concept of

21 containment itself, whether benefits might be achieved by
;

!

22 i reccmbiners or what's the feasibility of reccmbiners that

23 : could ccpe with a lot mcre hydrogen _n a design basis

24 " accident.
norJeceral Reoorters Inc. |

25 So we perceive scme additional work. We've done

1 a ., ,

N k (n |)
. . . .

1
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i
1: some work on this in the cast, which has been published in

i
~

-

9y recorts. We'd like to expand u" eon that... .

3 I don't have a slide for the delta on alternate

4 decay heat removal; but basically it 's this :
t

5 The work that we have now at Sandia is limited

6 initially to that equipment necessary to bring the plant to

7 hot standby.

8, We also would like to look at extension of that

9 work to cold shutdown conditions.

10 , And we'd also like to look at some of '.he concepts

11 which have been proposed other than add-on .'inkered systems,

12 ' such as ground wells, and see how much they might improve

13 ; the availability.of system.

1.i We talked in the past about alternate ECCS.'

15 We still think this work is necessary.

16 DR. SIESS: You don't have a slide on icay heat
i

17 removal?

13; MR. DI SALVO: No, I don't.
!

l

17 We have talked in the past about alternate ECCS.<

I
i

2g We still feel that this work is necessary for various

,1 reasons..

:: The delta is 300K, and again this would be a systematic

23 identification of concepts, collect the information and

t

24 review the experimental information which has already been
sc .emere new ,n. u ne. |

!

25|
generated; and possibly evaluate the feasibility of some of

,

I * 9 .S j'
5 b r,e$ L f
r i i Lg
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1 these concepts using the existing thermal hydraulic codes.
_

2 We might even go so far as to identify additional
i

3 experiments .

4 I think what we are talking about in 80 is

5 ch, I would say, I think we would start analyzing performance

6 of alternate ECCS; I think we could get that far, at least

7 for things like alternate injection point. Currently we

8 can handle things like alternate injections quite easily.

9 And we might want to examine those.

10 So we see additional work on alternate ECCS.

II ; DR. SIESS: Now, originally in your 1980 request

12 - you had S2-1/2 million in alternate ECCS?
, ;

13 MR. DI S ALVO: Correct.
!
t

14 ' DR. SIESS: What was that for?

15 MR. DI SALVO: We r.avisioned beginning work

16 in samiscale test of alternate ECCS concepts.

17' DR. SIESS: And how did TMI-2 change that?

18 MR. DI SALVO: We decided to shift our emphasis
i

19 to doing interaction work; also it turns out that as a result

20 | cf TMI there's a lot of additional wcrk that's been identified
i

i
f

21 I for semiscal;; and semiscale might not be available to do
|
6

I

22 ] the kinds of tests that we are talking about.

23|| DR. SIESS: Sasically within the same budget

24 framework you shifted?.

Ace ESCerat A fDO r'Trs , I nc.

25 MR. OI SALVO: Correct.
, , ..

|
,I fl

7MV w

I
4

I
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i

1i We delaved the start of exceriments on alternate i

- -
i

_
i

2 ECCS in emphasis and replaced that emphasis with work on

3 human interaction.

4|
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
_

8 0.4 which was what we had originally budgeted in the 80
;_ _

9 budget on human interaction, up to 2.1, which is a rather
,

10 hefty increase.

11 And the areas that we are talking about are

12 ' those shown.

13 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

1/ or might not continue this work in 79.

I

18 | Bu we would pick up some work on safety system
I

'i

19 .l interlocks, trying to identify what information is presented
!

20 | to the operator as to emergency or engineered safety features.
.t

21 | But let's talk abcut differences here:
i

i

22 ] We see a potential for much greater activity
|

23 | in the area of accident monitering diagnostics, along the lines
!
i

24 of what I showed you in the CRT displays, what should be
'

kvJeeral R eco r'er,. I nc. !

25 ! the requirements for such systems? I think we would like
.

o

1, :. u, d \a*&
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:

1 to look at this. This is somewhat related to that (indicating).

I

2L I think as a minimum we want to go back to areas in WASH-1400

3 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.

8 I think this would help us determine what

9 requirements we might want to make on new instrumentation.

10 The monitoring an d diagnostics would enable us

11 ' to get a better feel for what kind of improvements we want to

12 make on display again.
r
(_ 13 It's very difficult for me right now to make some

I

la specific suggestions for requirements, but I think

15 | as was made clear by the handout earlier, there is potential

16 for imorovement in terms of this information.
1

17 | What we call human interaction review is sort cf a
o

i

18 broad study, a continuing effort to allcw us tc reassess the

19| contributions of human errors, and make some quantitative
t
(

20 ' recommendations as to where we shorld invest our resources.
i

|

21 ' Clas s-9 simulator capabil ties , we talked about
i

|

22 j earlier -- there's really two wav.s vou can go about it:., .

I

23 { Easically we are talking abcut what -- how would
:

24
i we improve the capabilities of the simulator, such as to

1 e E TC ef ai R eDG r*f fs, I nc. (C
',e
i ce a mere er:ect;ve t o o ., to assist in coeratcr training.
,

jc,oE
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i
!

1 ! There are a couple of ways you can look at this,
,i

A

.,
. -

20 v.ou can look at this trom a narrow rersuective, a near-terms
q

.

3 perspective, and that is just take scne representative

4 dequences from WASH-1400 and put it into computers and study

5 the capability of that.

6 Or a second, longer-term approach might be that

7 you want to examine the potential for simulating the entire

3 spectrum of accident conditions which would be based on

9 best-estimate thermal hydraulics and system response --

10 much more difficult.

t

11 | But at least we wa't to look at what would go into

12 improving capabilities of those simulators.

( 13 j, I think it's also interesting to note that we

14 ' might want to look at the link between simulator capabilities
a

15 and accident monitoring and diagnostics in that I would think

16 1 there would be a otential for incorporating in newer plants
a e
.|

17 1 at least, if no t alder ones, computerized systems which might
I

l

1
18 suit both pur' >cses to scme extent.

I

i

19 | You might have a system which modifies the status
!

2r of th nuclear reactor in which it installed, and while it's

| not being called upon for use, such as during refueling or21

22 other periods, use that same system as a simulator for tra:.ning
n
1

23 i opera to rs . You would have a plant-specific simulator which
7

'

24 might be an idea that is worth pursu;..; a little further.
.c.; w e, .: neoorms, inc.1

25 ' Safety system interlocks, it's really tco-restrictivej . .

4

't

I
i

|

4 4 c' la4 ,"
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i
a

i
t I
I

d

I a term. What I really mean there is better ways to identifv ',-

- i
i

:

2i the availability of ar:gineered safety features , and other

3 systems; and this would be helpful.

4, one would be a list of the safety significance of i

,

1

5 particular systems, safety and nonsafety related as determined

6 by their involvement in WASH-1400 and other risk assessments ,

7 which have been done since then.

8 And a second list which would take a look at

9 these systems and identify when their status is made known to

10 the operator, and whether or not those status indicators

11 , might be improved somewhat.

12 ; And sort of do a cross-comparison to identify
|

_

13 4 improvements that might be made to systems which provide
i i

14 a significant contribution te risk, should they not be available.

15 And then propose a spectrum of ways to implement

16 those improvements. One is just to put another alarm in the
i

I7 | control rocm that that system is unavailable.
-

,

18! Another might be that you actually engineer some
i
.

19 i interlocks in the systems such as to make cperation impossible.

!
20 : The thing that comes to mind .s the old seat belt idea

,

l

21 !, where vcu can't start vour icnition unless v.our seat belt- -

22 i is locked.
i
i

23 , But that would be on the other end of the spectrum.

!

2d i I think we would want to look at what the possibilities are
ce.r.cer., aeoorms. inc. |s

+c 1
-- . and evaluate d e cros and cons.

,1
-

i

,.9 } ') /i
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t

1i And finally, an item called information flow duringi
1-

i

i
'

!
2 reactor accidents -- I really don't have this well-defined

I

in my mind, we are talking about this in the Staff, internally.'

4 This would be more of a systems model of information flow,
i
I

5' not just within the control room or even within the plant
!

6 site, but information flow internal and external to the plant

7 amongst the regulating agencies, those people responsible

8 for generating evacuation p2 ans, and also, of course, within

9 the control room.

10 ' The idea would be to try to identify areas

11 ' where improvements might be made in terms of information flow,

12 what kind of information is generated, what kind of

13 ]
information is needed, where the decisions are made. Something

l '

I along this line may be done now I think. The Commissionisla

15 thinking about what its role is, and I think some of these

16 investigating commissions are, also.
l,

17 1 DR. SIESS: Suppose they come up with something
|

18 you haven't thought of? Have you got any flexibility in
i
1

!

19 j here in the FY 80 or 81 to take care of that?

20 MR. DI SALVO: I think if there was -- well, yes.

21 ! DR. SIESS: E v. reallocation or droc. r. inc. something?
;
t

I

22 ] MR. DI SALVO: Well, I think we provided suf ficient-

!

|

23 q funds and sufficient generality in our specifications that
!
i

24 j we have certain flexibility. Unless it's something that's
Ac.4 ceral Reporters, Inc. {

25i really major.
i

, . . , ,
il p '

i 't ( /
*-

,;
,l

_. ___ ._ _ -



_

'

\jrbl28 128

i !

l! I would think that these areas broadly enough
- 1

2p interpreted cover it all; although I am not certain of it.

i

3 DR. SIESS: What about simulators for anomalous

4 transients? You've got Class-9. But TMI wasn't a Class-9.

5 MR. DI SALVC: Oh, I think it was; it depends on

6- how you define the term. It wasn't a meltdown, but it was

7 Class-9 in terms of more than Class-8.

8 (Laughter.)

9, DR. SIESS: I classify it as an anomalous transient,

10 which had characteristics that people weren't trained

11 to handle. '

i

12 ; MR. DI SALVO: You are talking multiple failures

- 13 - as opposed to total meltdown. |
i

i

14 DR. SIESS: I am talking about how you might get

15 there, rather than where you end up, -- where you don't want
_

16 to wind up.

17 MR. DI SALVO: We want to look at simulator

18 1 capabilities that have -- well the capability to simulate

I

19 |
more than just the classical DBA.

i

20 I I think that 's been the case up antil now.
!,

21 ! So that explains the delta in human interaction.

22 l We indicated a delta for seismic design, and
o
'l

23 we in our original 80 budget we didn't have any money at all
i

|24 for seismic design. We simply were waiting for the results
,

ace f ecer neoorters. inc. I
I25 o f the v.argins program.

j 44b I76.a n
-
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' |
| i

l' But I think we've seen some things we can do |

-
1

2j before then that might be appropriate. The scope as originally
,

3 proposed was to review candidate concepts in terms of

4 capabilities, and either strengthen the current designs, i

i

I
5 or you could increase the energy adsorption capability, or

.

6' you could isolate things. |

7. We've also recently considered another alternative,

3 that is subsurface modification around the plant. I'm not

9 well enough informed to discuss this in detail, but I've

10 been told there are ways you can provide trenches and things

11 in which would reflect the seismic forces; and that has in

'

12 fact a potential for backfit.

IL I I don't know how feasible that is, but it's a i
'

! ,i

l
.

14 , concept which has been proposed.

15 ' We also received some interesting proposals |

16 onenergy adsorption capability, and we 'd like to pursue that.

17 We haven ' t made any commitments on that.

13 j In your handout af ter this slide you'll see some

l
19 ] pages from a report from Engineering Decisicn Analysis

20 Company that was for Sandia Lab s several years ago , before
I

21 j there was ever an improved safety program. And it evaluated
i

22 some 25 different concerts for seismic effects. And these
d

i

23 are examples of the kinds of results they generated, and

24 and I think we would want to look at this kind of stuff in1

Aca.ceraiaccor+ers.inc.]
"C ! detail.
*

|'
448 139

- - - _ ._ _ __ ._.



jrbl30 130
i
i

1f This is an area where there is probably some
r

_

2, experimental work warranted, whether it be on the properties

3 of the energy absorbing material or some shaker table tests

4' with mock-ups; but I think it's an area where clearly we would.
t

5 want to have the capability of doing something.

6 DR. SIESS : Do you want to go back through how '

7- you got this into the FY 80 supplement based on TMI 2?

8 MR. DI SALVO: It's not strictly based on TMI 2;
i

figured while we have a chance we might as well co for it,9 we

10 request a full reinstatement of the program. It's not

11 ' directly related to TMI 2.

|

12 ' DR. SIESS: Well, it's not a reinstatement, !

13 | because you didn't have anything in your original FY 80 ,

,

i

14 forit. !

i

15 MR. DI SALVO: Right , but we saw some things that

16 we can do in the near-term, and thought this was the

l'7 appropriate vehicle for getting that work started.
__ _ _ _ _ _ _ _

18 DR. OKRENT: Let me suggest an area of

19 ; interaction between seismic safety and improved operator

20 , resconse.

21 1 I am not sure if you tried to think about
i

22 ' hcw many signals the operator might get if there were a
I

;l
_

.

Aarge earthquake; and what fraction of them might bea
!

a

24 | s ';urio u s , and how he would decide.
k(1P EECef an Reoorters, Inc.

25 I suggest you flag that as one o f the items

1 A .J o,- Ib* '
'
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1 under one or the other of those that at least you start I

-

2 thinking about.
.

,

3 MR. DI SALVO: I think we have that question in

4 mind, Dr. Okrent. I've heard you ask that question before,
i

5 and we have that in mind in terms of instrumentation available

6 to the operator.

7- Of course the scope I described in seismic design

3 does not address the question.

9 DR. OKRENT : I'll go one step further:

10 You might also link this to the shutdown decay heat

11 removal question, given a severe earthquake, is there some

12 advantage to having certain parts of the plant, whether the
-

13 : specific controls respond and are particularly available to<

14 decay heat removal, or are particularly subject to confirmation

15 as to their status, or whatever.
,

i

16 i So if you are trying to look at an area of

17 i_mproved seismic safety, you might try to mix those different

18 items as they relate.

MR. DI SALVO: Okay.<
,

20 Finally, we requested a reinstatement of funds

i

21 I available to do some scoping studies on these other concepts.
.|

22 , If we look at this, these were the things that were regarded
i

it

23 i as having less risk reduction potential -- I shculdn't even
i

24 say that.
ac .r.cm n oormi. inc.

25 They may or may not have had less risk reduction

b | } c}-
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l

|
1! potential hhan some of tae other areas of higher priority,

~

l

2 but they didn' t make it into our top five for various !
L

3 reasons.

4 But looking at some of these in light of TMI i

i

t

5. it's very instructive. We had identified offsite emergency

6 response as a topic that was worthy of further study,
i

7 and I think that's proving to be the point right now.
i
|

8; It's not so obvious to me at least what type

9 of research this falls, for this category; we are coming up

10 with a lot of research on a lot of fixes that are going

i '

11 on. But it's less obvious what actual research should be
t

i

12 , conducted. But this is one that's received much more
.

13 attention since TMI.
i i

14 | Protection against sabotage, we feel it's very

15 | adequately covered by the ongoing work on sabotage. The

16 committee has received a published program from Sandia on

l'7' their program for protection against sabotage; and their

18 bottom line for this is the development of design options for

19 protection against sabo tage .
J

20 On-line mc:, itoring , that 's very valuable fcr scme

21 systems since TMI; referring to this under the human interaction

22 group earlier.

23 Improvements in plant control might have been

24 warranted in light of TMI, expecially as relates to thej

u. 7mer.i acoomn. inc. .|
25 i secondarv side.

\
^

,
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i

!

!

1 So those are the things that we might want to
~

1
2 '' reexamine in terms of elevating those particular items to

y
'l

3 higher priority. But right now in those areas in which work

i

4 should be underway -- there should be an asterisk there

5 (indicating) -- I feel they are receiving appropriate

6 attention (indicating).
. _ - _ - . -

7 DR. SIESS: So what does that mean? You

3 wouldn't be looking at the ones with asterisks?

9 MR. DI SALVO: Well, no i* means that we are

10 looking at them any way. We might look at where we would want

11 to augment various areas, but we don' t see any big, new

12 1 initiatives in these areas.

,'

13 ' DR. LAWROSKI: You referred to a specific Sandia j
./

14 report?
!

If MR DI SALVO: I have a copy of that if you'd
i

16 ' like it.

17 CR. LAWROSKI: I would like it.

13 i MR. DI S ALVO : So that covers the delta for 80.
i

i

19 ! Now, I think we can cover 31 very quicxly, because it follows
i
i

20 i along the same lines.
!
i

21 | I think we see a termination of t'.a work on
.

22 alternate containment, at least as far as what's been prcpcsed
d

i
:3 : so far.

t

i

24 ! We are hciding ourselves open for the possibility
tce secero a ccorms, inc. ;

9C
4s

,

. *_ 1 ,
k

,
. .

4$

_ . . - . . . _ - _ _ _ - -- .---



__ _ _ _
. .- - _. .,. . _ ___.

b

I

> !
t

jrbl34 | 134 !
-

i

l1- of experimental work on the vented containment and possibly
.,

2i other containments.

3 As I mentioned earlier, things like efficiency

4 of containment filter naterial -- and I'm not sure what. :

j

5 I think uhe specific topics will be generated in the course

6 of the work.

7 I'll talk about the Emendment column:

8 This assumes that we get the $4.4 million and

9 do the work that we hcpe to do.

10 , Under alternate ECCS we would like to get

i

11 actively involved in mod; ication of semiscale and testing
.

12 of alternate ECCS concepts in semiscale er some other

. 13 ' experimental facility.'

! i

I

14 The human interaction work we expect to continue

15 for a high level effort for some years; and it's difficult

16 for me to specify exactly what the products are going to be,
i

17 In your package you have scme indications.
.

1

18 .I In seismic, this number reflects the possibility
I
i

19 , for experimental work (indicating).
I

20 |
The scoping studies that have been presented at

21 | (ir 'ica ting) this level,
j

t

_ 22 ' DR. SIESS: What did you say about seismic design?

23 q MR. DI S AL'/O : I said in the amended level,
!

2d ! this presumes a potential for experiments that might be
sc ;w.m nexrms. inc. ;

c' . _. , . . __

" identitlec in our earlier er crts.
. ., _

b'

!,
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1

I

I

j: DR. SIESS: As of right now you are not authorizedt

|

,I to spend any money for experiments. All you can do is i

i, -

3 get DOE to spend it.

MR. DI SALVO: Well, that's what we are going to
4

I

5
ask for in our 81 budget, ask for a reconsideration of that

6 position.

DR. SIESS: Now, NUREG 9 4 3 8 has five items .
7,

It had a list of others that you were going to scope and to
S i

add into the program as time permitted.9
t

10 The FY 81 budget essentially assumes that none
|

I

11 - of those wi21 have been scoped far enough to add them to the

12 list?
I

_

,l 13 , MR. DI SALVO: That's right.

14 If you'll recall, originally we had a lot higher

15 , number here, but we got called to task for trying -- for

16 being underly-specific. We put in a large dollar amount

here which indicated additional research as identified; that
17

13
doesn't seem to fly too well in the administrative circles.

I
! (Laughter . )

19 |
|

20 ' It doesn't provide for contingency, if you will.
n

;; DR. SIESS: ECCS also includes scme experiments,

i
22 i does it no t?

i

23|| MR. DI SALVO: Yes.
:

!

24 'l Experimental work potential, alternate containment,
am;,eers, setorters, ir c. !

25| alternate ECCS, seismic design, possibly interactions -- I

't 0 | } g~

. _ . - _ . _ - - . . . . - . .
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|
!

1| am not too sure. j

_ q i

i

2F There's a separate item in Ehe 80 supplement, by

3 the way and maybe the 81 budget that proposes the

|

J; possibility of installing computerized monitoring and diagnostic
1

?

5 equipment on LOFT. That would be a very good test vehicle.

6 I think without getting into problems of who should do what

7 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 not a PWR in the strictest sense of conmercial operation,

10 it nonetheless provides a very good opportunity to investigate

11 ' accident conditions, and also an opportunity to understand

12 what kind of information is available for coerators in those
i.

{ 13 circumstances.
i

14 * DR. SIESS: Going back to the OMB ban on physical
i

15 experiments, at least theoretically the work on alternate

i

16 containment, seismic, might be done under DOE auspices.

17 | But anything you wanted to do in semiscale,
'l

18| that's not under your office; is it?

19 | MR. DI SALVO: Yes, it is.
,

I

20 DR. SIESS: You couldn't pass that off to DCE.
i

{

21 'I MR. DI SALVO: Well, the f acility itself is owned
I

-

|

22| by DOE.

I

23 ' DR. SIESS: Okay.

24 MR. DI SALVO'. The same is true of DOFT.,

ces cem accorrers. inc. |
25 i DR. SIESS: Who's c.oinc. to cav for the, . .

I

i

i

i 448 13db
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1| decommissioning? |
>

~
.

2g (Laughter.)

3 MR. DI SALVO: Okay, so I'll summarise.

4 Summary of technical status, it's that we feel we
i

5 have appropriately revised our priorities in 80 and 81 to

6 reflect the concerns related to TMI .

7; I am happy to report that we have actually

8 initiated work on our highest priority topics -- and that

9 I have been unable to report in a year and a half.

10 And finally that we are still under quite a bit

11 of uncertaf aty here as to our rate of progress in the future,
I

12 both the rate and the depth and the breadth of our

( 13 + progress still has to be determined based upon relative
4

'
14 allocation of funds and other agency dealings.

15 So that's more than I intended to say, but it is

16 all that I do intend to say.

17 q Silverberg has a presentation on core catchers.
i

|
18 i DR. SIESS: Ecw long is that presentation?

I.
|

lo | Without cuestions?
!

-

i

20 MR. SILVER 3 ERG: Abcut 20 minutes.

21 DR. SIESS: Dr. Lawroski just voted for doing that
,

,

i

22 1 after lunch.

i

23 | (Laughter.)
i

i

24 | Recessed one hour for lunch.
ACR ESCef al ReDor'ers, IN.

25 (Whereupon, at 1:45 p.m., the hearing was

recessed to reconvene at 2:45 p.m.) $4h }jff
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1,

1.

Il AFTERNOON SESSION i

' i

- i ,

2! (2:45 p.m.) !
i

||
'

.

,

3 DR. SIESS: The next order of business will be

4 a presentation by Roger Mattson from the Office of Nuclear

5 Reactor Regulation.

6: MR. MATTSON: This presentation might emphasice
,

7' the formality of what I have to say; but I do have a couple of

3 points to make, and then perhaps we can discuss them. The

9 Research people have been kind enough to let me intervene

10 in their schedule.

11 As I understand it, the subcommittee is considering;

12 - the improved safety research program pursuant to its annual

13 review of that program for reporting to Congress -- is that

14 the bottom line?

15 DR. SIESS: Right.

16 We are interested in the FY 81 budget, and also
!
,

17 f in the FY 80 supplement that's TMI-2-related; as well as anv
1

-

,

I

12 i comments that tha representative of Regulation might want to

i

19 ' make abca: previous or current programs, shall I say.
>

|

20 MR. MATTSON: Let me back up and say hcw we came

1

21 ' to a collecial Staff view last vear in the formulation of
i

i

22| this NUREG 0438, which contains the five general program
4

|

23 areas currently in the improved safety research program.

24 NRR participated in the group that wrote that
AceJeCef 8l ReDorters, lPC. !

25 ,i r e n. c - ~ ""e NRR rec.resentative was Les Rubenstein. Les went
,

f

..# %1

O |38,
.
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i
i

1' to his work with the g. _2p to prepare the report armed with
, o

1
21 NRR Staff concurrence, that is, we performed an administrative-

3 function within the Office of Nuclear Reactor Regulation

1

4, to obtain input from various divisions, to keep informed of
t

|

5' the development of the program, and just here their inpute

6 were factored in, and tell them why; and over a period of

7 several months there was a consensus Staff view within NRR

3 on the program that was proposed last year.
,

I

9 Finally, the program was written down and on its

10 way to the Ccamission, NRR formally concurred in the program
,

11 at the Office Director level.

12 Then of course it went through Commission review,
s

. 13 the ACRS inputs were factored in; and it became what it
i

14 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:
-

,

l
18 ! The first is a technical interaction, and although

I
)

19| technical discussions are complicated, and technical principles

!

20 I are sophisticated, and they take scme time to wcrk out,
i

! there is no -carticular record of technical disagreement21
r

I
.

- 22 between NRR and Research on what the program ought to contain,

23 0: the methods for going about solving some of these
,

24 questions, or addressing these questions.
.

Ace.secerai aewrrers. inc. ]
25 ' The technical interaction is, as you would expect,

|
1

I
a
.I e q

.t o
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t

|

l' complicated, but it is accomplished.
m

2 The resource interaction is more difficult.
!

3 There are finite resources for any agency in government

4 today, and the NRR and Research are in competition for funds

5 that become available.
_

6 That isn't to say there's a goal, tha t we ;et our

7 share and they get their share; it's more that if there are
i

3 going to be program increases to address safety questions,

9 said program increases are for the agency and scme finite

10 character determines the budget process. And if they go for

11 one thing, it is more difficult to go for another.

12- We said in the course of _ast year 's budget

,
13 ; preparation that while we supported the technical content

,

14 and importance of the improved safety research program,.

; that if iu were to be funded by taking money away from

16 more instant safety questions, like unresolved safety issues,
I

l or a confirmatory research of scme long-standing character,I-7

i then we would have to cecose that.
18 .I

!

19 , So it becomes a questien of balancing priorities

2C at a Cc= mission tctal-program level; and it may be that

21 , because of those rescurce pricrities and balancing judgments
!
>

22 a that go en in developing this kind of budget, -here's an
1

1

23 , incression that NRR is behind the inn. roved safety research
,

. .

's

24 | program.
ACO-EeCef al AtPOOrters, Inc. h

25| I think thac's an over-simplified impression.
!

i a48 i4D
\
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1 :'i And I hope .t doesn't imply that there's not technical.
,

,

2' agreement on how this kind of thing should go.
1

3 I am sure that as we go forward in the budget

a process in 81 there will be similar considerations over the

5 next few months; but the activity going on now to cbtain

6 technical consensus and technical thought on where to go

can be kind of separated frcm those research priorities and7

3 resource priorities -- those considerations will come later.

9 Okay, let me turn to the technical cuestions:

10 I'll first say that the traditional or recent

11 organization within NRR for developing the kind of technical

12 thought that I'll attempt to represent here today doesn't

,

-
13 | really exist in our current organization in NRR today.

,

1
14 We have two division directors out of four

15 assigned to other activities; we just lost Vic Stello to the

16 Office of Inspection and Enforcement; and we've just lost
I

17 Roger Boyd to a dob cutside the agency .J

19! We have three major task force efforts disrupting

I
19 ; cur normal course of work, and so the time available in the

|

2; | management system to form ccliegial views on technical matters
,

,1 Of the scrt beine. discussed here todav, is not as coed todav. - -
,

!

22 1 as it was a year ago.

23 Nevertheless, the Lessons Learned Task Fcrce,

24 whach I am directing, dces have an eye for where are we going
sc.;,ce,.i n emnen. inc. ;

25 ' in the future, and what we change relative to what we dif in
t

!

,

n &. ,J j. ,,
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1 the past.
-

2 And I think that that perspective is probably

3 more to the considerations of what sort of improved safety

4 research ought to be done.

5 I'll try to ball that down in a few words:

6 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 think in others, to be: what can you improve in machines that

10 you might be building in the future, or in machines already

11 under construction? -- more than backfi t, the retrospective

12 application of improved safety.

f' 13 That 's no t to say that there might not have been
,

t

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 look, we needed a thorough look,

18 ! and very quickly.

i
19 ' That's led you to you, as a ccmmittee and this

f
i

20 ! subecmmittee to look at exploratory research. And I guess

i

21 ! the thcught I want to offer to start with is:
!
1

22 j What is the explcratory research in relation to
,i

22 what you thought of previously as improved safety research?

24 One of the difficulties, for example, of choosing
sce.g cero a.mners. inc. I

i25 :ne :1ve big -thincs to lock at fo- 4--*oved safety research.j

] d ' b' d9,
^

-
i
,

I
t
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'

1 last year, was the difficulty in understanding what needed
-

1
,

to be incroved.
2J

-

And there were people who suggested that the

way to choose these five things was the risk assessment; there

were others who suggestec that the way to understand what

five or six things ought to be chosen was by exploring

7 .i
^ ' '

thenconsecuences of failures of some existinc thines that

might be thought to be in need of ir.provement.

I think somewhere in 211 those words is an
9

association between what you',e been talking to Sol Levine

about, in terms of exploratory research, and what I have
jj

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.

* " # * *
15

I think the improved safety research program might ought tog
I

17 ' - ' '
it didn'thave a retroscective aspect to it this vear thati

I
! have last year.

18 {
'

t

l, ! So, for example, if you are looking at alternate
y j

f

I containment concepts, -- that's the thing that was important
,0.

las t year -- then the difference between alternateg
1

,,! containment concepts program and an improved containment
.. ,

program -- both of which are now in the Office of Research --,, a
a ,

which of those ought to be in the catecor/ of improved
,4 -

2

ACT Fecef at
i4tDor4ft.Inc.| safety research, that is, the special program flowing throughy

.. ,

4

i

/ "T7

- -. - _ - - ._ -- .
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1 special legislation the last couple of years, and which
-

2 ought to be in the confirmatory research program?
o

l

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,

8 both those now operating and under construction -- that is,

9 it's more important today than it was a year ago.

10 And it is certainly more important to me today

11 than it is to worry about improved designs for a new generanian

12 of reactors that I don't get any clear indication will ever

13 ' exist.

14 Said another way: over these two or three years

15 i I would think that the licensing view, the ressarch view,

16 the ACRS view, is -- because of Three Mile Island -- a

1,/ a retroscective view.i
-,

1

13 ' I don't see that many new construction permitj

19 | applications in the next two-to-three years.

20 : If exploratory research and improved safety
i

|
21 ; research should come to mean approximately the same thing,

,

i
22 i and maybe they ought to, then let me offer three areas that

23 ' we see, and the Lessons Learned activity I think generally

i
,d are shared in the NRR -- as claces we cucht r

ace ;:ecerai aeooners. inc. | 44ftp cor}s[i
e

' ~

f

25 spending that kind of money.
i
;

.t
'l

_ - . _ __ _. ~ _ _ _ - - _ _ __ __. __. . _ _ _ _ _ _
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i

1, The first
-

is the area of degraded-core-ccoling.

I
2 The Lessor.3 Learned Task Force said to the Commission

1

1

3' yesterday, that there are a few things of a degraded-core-

4 cooling nature, that need to be addressed in the short-term;

5 some others need to be considered in the long-term.

6 But the real, fundamental question is, are you

7 going to decide to do a better job of preventing degraded-

3 core-cccling --

9 DR. SIESS: Excuse me, where does the hyphen go

10 in there? Is this really a degraded-core or degraded-ccoling

11 of a core?

12 MR. MATTSON: It's the question of whether you

13 | decide to prevent -- do a better job of preventing -- a core
,

!

14 from becoming degraded; that is, producing large amounts of!

15 hydrogen and shattering because of metal-water reaction,

16 or melting.
!,

17 i Cr do you decide that prevention alone is not

13 ' enough and that you have to mitigate degraded cores, mitigate
i

!

19 ! the consequences of degraded cores through design.
,

1
20 , cc vou have the c.uestion, for example, of

.

|
21 whether to improve emergency core cooling systems or improve

I

i

!

22 i cpera cr training, or improve plant control roca diagnostics,
i

23 so that you increase the probability of interceding in events

|24 leading c degraded-core conditions; or whether you decide
.Sce f eceral ReDOrtert. | nc, j

., '
2- that you must do =cre to mitigate degraded-core consenuences.

i

f

440 {t
* n

1

!
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1 And mitigation of degraded core consequences

2 could go from a simple decision to increase the hydrogen or
i

I3 to design to cope with it inside a containment, to increasing

4 the capability of emergency core cooling systems to deal with

_
5 debris frem core for example of the sort that was believed to

6 exist ?" Three Mile Island -- the core catchers.

7 It could be any, some, none, of those kinds of

3 approaches.

9 That kind of decision isn't going to be made by

10 the Lessons Learned Task Force in the two months its got left.

11 It probably isn't going to be made by a research program

12 over the next six months , either; because 'pu have difficulty

{~
13 , in contracting in six months.

14 And in this time of trying to review where

15 improved safety research ought to be going in the future,

16 which you get an opportunity to do once a year, I am not

17 sure what to say about degraded-core-coolin~.
| 2

i
.

13 i Except I am fairly confident you don't say

|
19 i ignore it.

t

20 ' The Commission, and the Office of Reac cr
i

21 Regulation have to make decisions in the course of the next
,

i

22 year sometime I would think abcut what more is recuired to

,- . ,

ce ccne.aj

24 But decisions I think can be made now, separatet

nee Jeceral Aeoorters, tnc. .

25 frca that, as to what more ought to be understood, what ought

i

f

__ _. . _ .
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l to be understood about alternative ways of dealing with large
-

4

2' amcunts of hydrogen, what more ought to be understood about

3 the course and consequences of cooling the core -- those

4 kinds of things would appear to me to be really more important

5 today than they were a year ago; as long as we understand --

6| and I think we must -- that a decision to study them, to

7 explore them, to consider alternative ways to deal with those

!3 situations, do not necessarily imply decisions that they have

9 to ce designed for.

10 Okay, that's about all I wanted to say on degraded-

11 core.

12 The second area is the -- I think we called it

13 last time -- abnormal events or abnormal transients and

I4 accidents --

15 DR. SIESS: Ancmalous.

16 MR. MATTSON: Ancmalous -- there we go' -- that
H,

1,' is the word.

13 ! I've come to use a different one, I call it
,

i; . ,, o r. _:-cesign.. .

! .

I

'O There is an area of analysis, experimentation,e

1

21 | and sinulation of transients and accidents, both those wi:hin
|
.

22 the desic.n enveloc.es o# -"--ant reculations and the current
, -

1

22 ' standard review plan, these that fall in between events as

24 currentiv. analv ed for the desion, and those that exceed the
.b m J ecer al Recorwrs. Inc.

. w,

ag '
event currently analyzed in the design.--

1

. [i h I AN
't 3 a i40

i

t
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I

1' And there is a fair consensus of opinion already
r
<"'

|

2j informed in my mind, or in my judgment, among the representa-

3 tives of the industry, vendors, utilities, the NRC Staff

4 and I think within this committee, to begin programs now

5 which will grow over the years to increase the capability

6 of operations organizations to handle permutations and

combinations of events different than those used in the7

3
design process, to be able to interpret, understand, take

9 action, or multiple failure events, things that happen in the

10 real world that are not conceived in the prescriptive

11 stablized design requirements used in the licensing process.

These include control room monitors and switches12

(' 13 all the way to the digital analytical capacities or capabill-

la ' ties of codes like TRACK, RELAP, and their industry ,

15 counterparts.

16 And then a use of those simulators in several
1,

17 .t capacities, one being the training of operating crews, their
l
i

la j training, retraining, continual upgrading; the associated
i
I

19 |
development of procedures, drills, what-have-you, enhancing

f

20 I operational capability.
i

21l And a second role for those simulators is a
i

|

22 < sort c: evaluation through gaining role the understanding

23 | and feedback of reactor operator experience.
i
|

24 *he best way I know to illustrate that is.

wJmersi Reporters. Inc. j

25 j to say 1: there were such machines, a hybrid analog contrcl
i

|
|

- ._- -- . _
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1 ', room aith a digital trach, for example, and were there
_ i

1

2' a proce< by which reactor operating experience was fed back
1

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,

6 systems-type engineers and analysts who were responsible

7 for evaluating operating experience using this tool, this

a simulator -- I think we probably would understand Davis Besse

9 tcmcrrow better than we did a year and a half ago.

10 So two roles for better research, improved safety

11 ' research, in the training, analysis, simulator.

12 The third general area I speak to has two factors ,

13 and I know this is in the research proposals for modification
i

14 1 of the improved safety research program -- things like
,

15 instrumentation improvements, both instrumentation to detect

16 , and control off-normal things happening in the reactor,
1

17 l degraded-core cooling, for example -- there the hyphen is
,

i

18I between " degraded" and "ccoling".
!

I

19 ! And also instrumentation to follow the course of

20 | an accident.
!

i

21 | CR. OKRENT: Excuse me.
i

I
i

22 | I don't kncw hcw you got the hyphen between
i

i

23 " " degraded" and "ccoling" with a word in between.
i

24 Perhaps you can help me?i

w eeceral Reporters. Inc. j

25 ! MR. MATTSON: Degraded ccoling of a core.
i

||

ifl0| 3n
3

qqo i, v7
'l
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|
,

i

1 DR. LAWROSKI: The core was degraded but it was
-

1
2 cooling.

1

:

3I MR. MATTSON: Improvements in the monitoring

4 way and diagnosis area in the control room -- for example,

5 one of the things we're considering in Lessons Learned is

6j Regulatory Guide 1.47, Status Monitoring.
i
|

~! As I understand it, and my information may be-

I
i

3 superficial, but probably the first Reg Guide 1.47 plant

9 is 3equoyah. It's going to an operating license. It's near

10 the end of its reviaw new.

II' Regulatory Guide 1,47 is a fair advancement in the

12 state of the art, but -- for status monitoring - uaculd it

?. 13 be backfitted or plants currently operating and capable of

Id ! backfitting under Reg Guide 1.47, or portions of it?

5 If not, what kind of research need we do to

16 understand what's practicable in terms of status monitcring?
!

.,

7 ,' The same kind of questions as to control room

13 displays.

19 I had occasion recently to go to the Singer Ccmpany1

20 and see the black box, a con ~- ' "'cm simulater; it's got

i

21 12 or 15 cathode ray displays of system status, and multiple

i

22 ' software options where you can call on the various permutations ,

23 and combinations o f systems; and because o f status r.onitoring
,

"4 in the plant the computer in the centrol room display, those"

s amew aemnen. inc. jc

a- things will show you what's happening in all of these systems,

2 ,' W Ih-()'

o

|
a

. _ . _ _ - _ _ . .. . . _ _ _ . _ __ _ _ _
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where the flow is, where the flow isn't, where the leaks are,j

g-

2i where the leaks aren ' t, what valves are open, what valves

3 are closed, what pumps at running at speed, which ones aren't.

4 Those are pretty sophisticated control rooms.

.c They are not anythin~> like some of the older ones in operation.

6 What's possible to backfit into existing control

rooms?
7

We are also looking at diagnostic equipment, EpRIg

and Oak Ridge and others have been working with these for9

10 several years, aimed at improving plant capability.

11 i Now, subsequent to TMI people are looking in

12 terms of taking a wide spectrum of informat.an out of that

l{' j3 available in a control _com and doing computer diagnostics

1'
14 to aid the reactor operator.

_ _ _ _ _ .

We are told that the people in 'alden anddj3
_

i6 possibly elsewhere in Europe may be a step ahead of the
I

17 Americans in this field.

i

13 | The people I talked to who are expert in this area
|

|

19 on the Staff, and some outside the agency, tell me there's
i

20 promise nere.
,

l
What ought to be the -a* ospective view of those,1 ,

-

a.

|

sorts or devices?
..

_

23 i I think that's an area that clearly fits into the
1

24 improved safety research program.
49J fC ef 38 A fM"T rs. I rtC.

,c Acain, not so much with, how do vcu ao about
~' t - - -

|

*y )C'

r4U 'J
!,
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I improving what's there for the most recent CP applications,
n

2| like Black Fox -- how do you advance that state of the art? --
:|
|

3! because that's pretty advanced compared to Three Mile Island

4 or Dresden 1.

5 But, rather, how do you find that kind of

6 current technology retrospectively?

7 Well, those I guess are the technical matters I

3 wanred to hone in on. I don't thin'c they are much dif ferent

9 than what we see coming in research thinking.

10 DR. OKRENT: Would you help me again, the first

II one was --

12 MR. MATTSCN: Degraded-cooling.

'

13 DR. OKRENT: Degraded-cooling, and measures to..

14 prevent it, measures to mitigate it.
- -

15 MR. MATTSON: Yes.

16 ' DR. OKRENT: And the second one I have is

) ,/ - studies or o,:-design or anomalous transients --
. _ .

18 i MR. MATTSCN: Right.

19 ! CR. OKRENT: To help improve one's capabilities
!
i

2C to keep from getting out of hand?
i
|

21 MR. MATTSCN: Yup.
l
.

22 '| DR. CKRENT: What was the title on the third one?
i

!

22 ' MR. MATTSCN: Well, I called it human factors,

^42 but I started .ith inztrumentation. That may have been the
Ac.;,cer.i a,oerwrs. inc. |

25 j confusion
i

,fs ,\ o;
.

!
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i

1; 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 unresolved safety issues.

5 Do you feel that what you said after that suggests

6] that your priorities have changed so:aewhat as a result of

7 Three Mile Island? Some of the unresolved safety issues

8 are maybe trying to learn more about more and more, anc

9 don't look as important as they did before Three Mile Island?

10 MR. MATTSON: They are still a problem.

11 DR. SIESS: Realizing that the unresolved safety

12 issues are not just a technical problem, although they have

13 other implications with the Tongress and so forth, but as

14 a technical problem?

15 MR. MATTSON: Yes, I think .' t 's fair to say that

16 cur priorities on some unresolved safety issues changed on
i.

17 ! Three Mile Island.
I

18 | That is to say, that you nt to swap half a dozen
'l

i

17 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 =cre important
|

t
'

21 in my mind and several other people's minds since Three Mile
i
i

_ 22j Island.
!

22 ' DR. SIESS: It's almost under your anomalous

i

24 transient, an unanalyzed case not in the standard review
'Ace-Fecef al Reporters, IrtC.

| clan.40
t

-

I

l

i
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1, MR. MATTSON: I see steps being taken both in the
-

: task force and Les.enns Learned which would go directly to that
:

2 problem.

4 For example, Lessons Learned recommended yesterday

5 that all pressuri7ed water reactors would be required to

o phovide emergency power for the number of pressurized heaters

!

7 .1 required to ga on natural circulation, and to provide emergency

!
9 power to pressurized level indicators, PORVs.

9 I also know that the Eulletin's Task Force in

10 its review of Westinghouse and Combustion Engineering plants

11 is going to require diverse power supplies for all those

--

12 ' auxiliary feedwater systems whose valves are operable or
i

13 ; whose lub oil systems are operable only on AC power. And

14 that those changes will occur within a very short time.

15 So that when you come finally to a solution

16 . of loss of all AC-generic-issue-question, vou will come to it
i -

.I
o

r7 i frem a different startinc coint than if Three Mile Island
, -.

1
,

la hadn't happened.

19 DR. SIESS: You've got a lot more things hung

20 | on tha t system than you had before.
I
i

I
21 MR. MATTSON. It's going to be a better system than

|

I

22 .! it was before.
!

|

22 DR. SIESS: You are just hanging more things on it.

24 MR. MATTSON: Nc, I mean for example, the capability
Ace Fecef 81 ReOOrtef t, I PC.

25 i to use a steam turbine off feedwater system for a loss of all
1

! E
1 ,3n T ,-
1 440

- - . __ .- -.
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1 AC power, that right now it doesn't have any.
,

!

2l DR. SIESS: You run the valves off the steam
|
i

3 system.

4 MR. MATTSON: I'm going to open the valves off

5 the DC power supply in addition to the AC power supply;

6 today in some cases they are only on the AC power supply.

7 Cr I'm going to run the lube oil --

3| DR. SIESS: You make a distinction between DC and

9 AC?

10 MR. MATTSCN: I am going to run the lube oil system

11 > off of either the DC power supply or off of a connection to
i

12 the turbine, which they have in some plants; whereas in sor.e
_

.I
- 13 .| plants today they are run off the AC.

d

14 DR. OKRINT: You know, I'm surprised at least in

15 one sense to hear that, because in this room in connection

16 . , with several different individual cases, we asked the
i

17 | then applicant, did he need AC at all to continue for some
1

la ! ceriod of time?
r

-

.

19 | And in each case the answer was no, we could run
i

,C i for one or tvo or six hours.t

|

I

21 | MR. MATTSCN: I don't mean to imply that there
!
'

,,
are large ntnbers c:. plants in this case, , tn,ere are a' cut-

i

23 ' few,

24 OR. CKRENT: Well, I'm surprised that you did
Ac..r.ce<u neconers. mc. |

25! go back and pick that up. I'll just say that in passing.

| [QQ \
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'

1 There is something you said that -- about

- 1

2" exploratory improved research that I think warrants a
l
i

3' comment:

4 You tended to equa te the two , and I by no means

5 want to say that exploratory research does not lead to research

6 in improved reactor safety, but I think the sense of it as

7 the committee used it, was scmewhat different.

3 To some extent during the past year or two

9 more and more of what the Office 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 accen uated in research, and not do longer-term things that

{~ 13 might have a paycff, if any, at some future time.
~

h

14 That 's one way in which there 's an influence. But

15 | another way in which the need for a user is, somebody has
i
i

16 | an idea -- it may not be in the Office of Research; it may
I
.

17 - be somebody at some nonprofit organization, a national lab,

'a , er 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; agree that th ere is a use; and there could well be difficulty.

:: Now, I can think back, let's say a denen years,

23 when the discovery that the circalcy wculd embrittle, if

24 heated up to, oh, 2200, 2500 degrees Fahrenheit, and then
ace-E TC er al ReOOrter3. Inc.

25 fell back in temperature, it might shatter.
,

l

I no
P 'd
d V
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1 ! That wasn't in some task action plan to be studied.

2, It was observed from an exploratory point of view. icu know
1

,1 excerimenters wem doing studies and this was not the mission;

4 1: fact, it had a very early impact on licensing, because

3 when they immediately changed from no-clad-melt to below

6 2200 F.

7 The question of exploratory research is in my

3: mind a freedcm for some research, whether the idea originates

9 in NRR or RES or some other place, to go forward and see

p) what additional areas to lock at.

11 And I think a problem has beer that you had

12 the standard review plan for things important to the immediate

_

licensing process, and I think it was in fact hard for NRR13
-

i

'

14 to look too far beyond this in looking at what research

I
13 should be done.

te And even now you've indicated a very strong interest
I

17 | in doing scmething that's good for the operating reactors, and

I
;3 : you are less interested in reactors being constructed -- if

i
i

19I there will be many in the next five er ter years.

'O s I can understand your point of view. But I think
i

6

| there needs to be some balancing facror because otherwise21 '
I

i

., vcu are c.oinc. to cet to a c.oint where these reactors, let's
. .

,,i s a v. , ccme in and thev. are new tvces and v.ou've not .c rec. ared
.. ..

I

I

'

24 yourself for them; there are improvements you could have made
A e Efre'Si ReDOfteft,Inc.C

25 i that you just didn't because you didn't study the.T.

\n
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|

_

And a little earlier todny, before you were here,1

2 I took a rather strong point of view in a discussicn concerning
q

!

3' the relationship between NRC and DOE, for example, on

4 research to imp;ove reactor safety: NRC should have a strong

5 input into DOE.

6 But I would object if there were no flexibility

7 in DOE to initiate things that they fel twere i.mpo r tant .

3 ". don't think all of the fountainhead c f wisdom

9 is going to be within NRC, ei ther . It's just I think there

10 needs to be that.

11 But again it seems to me we want to have flexibility

12 to do whatever is exploratory -- they may not choose to call

13 it that.--

14 MR. MATTSCN: I think not only do I agree with

15 what you said, I'll go a step further:

16 In my mind the Office of Research, that is,
i

17 1 the research function of the NRC, was not created by the
i

la , Congress as solely a sarvice organization to the licensing
,

i

19 ; function.
:

!20 The Congress understood, I think, and I certainly
t

i

21 ; suppcrt, a concept of regulation that has a licensing function
!

- 22| which needs research in order to be accomplished.
,

23|: And a research function in and of itself simply
,

l

24 to provide increased anderstanding ar.d increased insights
,

Aw Fece ai Recor'efs, Inc.

25 ; guarding against things that aren't thought cf in the

kkb
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1 licensing process, thinking foward, thinking broadly, thinking
'

I

h

2 independently -- and we've kind of lost the flavor of that
!

, tor a couple or_ years.
.

+-
t

4 We have users need letters before bucks can move

5 in tne Cffice of Research. And that 's contradictory to

6 this other motivation for research; and I guess I have to say

7 I am speaking as an individual, rather than as an Office,

3 because I am not certain the Office supports that concept.

i

9 DR. LAWRCSKI: Why do you think the Congress used

10 t.he term " confirmatory assessment"?

II MR. MATTSON: Well, they used it, but they had a

12 hard time defining it.

13 DR. SIESS: Did they ever define it?

14 MR. MATTSCN: Not to anybody 's satisf action that
a

15 I know of.

16 , And several years later Congress came along and
I,

17 i, agreed with the concept, in fact, I think it originated in
I

la i Congress rather than in the agency -- of improved safety

li research; sc expanding and adding to that concept.

2C i I think it's there. I think we need to do more
r
,

'l21 - o f it. And I am afraid I haven't the authority to change
I

*

i

22 the requirements on users' need letters. I am willing ro
,

23
|

support it and speak to it.

24 DR. SIESS: And yet, you spoke as a user, jou know,
Am F*Cef al AfDCf'ert,Inc.

25 when you said that in any arguments between NRR and Research
1

'\,

_ _ _ _ . _ . _ _ __ _
.rg , s'
8
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you ask for --'

1j

.j MR. MATTSCN: I am in the Office of Nuclear
2

1

3| Reactor Regulation, it's my job to represent my office.

I ought to say one other thing:
,

Mr . Levine was down here for the full committee
5

meeting, I believe, when Mr. Budnit: presented the 80
6

supplemental.
7,

ne .a me as given Mr. Levine our
3

concurrence in a slight revision of the program he was speaking
9

to y u of, something of the order of $30 million for FY 80,
10

which I am sure the people presenting their program to you
jj

have talked about in relationship between the supplemental
12

( FY 80 and the 81 budget, because if you get one, you need
13 ]

the other; and if you don't get one, you need more of the
33

,

' other.
j3

And there are things in improved safety researchg

in this FY 80 supplemental as a result of Three Mile Island.,,
e/

i

DR. OKRENT: You said there is a ceneral concurrence
l e- i

-

, . . , ,
. - .w.n .,;

Could I ask a different question. The last
.Ca

point you dealt with in human factors was sort of focused
,1 i
.

i

| at the end on the question of, should there be a backfit,,
..

,
.

of various currently-available technology.
:3 ,

; It certainly is ar important question and one that,42

saJ.cerai Aeoorters Inc.
NRR is g ing to have to address at scme point.25 ,

Dc you feel that this is scmethir 9,'la t .culd be

,
I
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studied, that is, the background information developed so that
1|

i

2 NRR can arrive at its reconmendation?
~

I
o

3' Should this be studied as part of the program

a of the Office of Research, as part of the program for

5 research to improve reactor safety? Or should it be studied

6 perhaps by scme inter-staff group, the probabilistic

7 assessment group and licensing people, as some kind of

a high priority or scme kind of priority issue that needs a

9 regulatory decision?

10 MR. MATTSON: I think Lessons Learned is going to

11 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

13 Office 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

o
i

17 ! an existing state of technology to backfit, and the Office of
,

i

1: Research cught to go to describe practically the backfit from
,

i

19 that existing technology.
i

20 The resources aren't there in the Office of
,

:1 Nuclear Reactor Regulation to do it with cn-bcard staff,

i

:: plus the pending 30 OL's, so a lot cf the studies in near-

1

22 ' term recommendations for developments that can be applied over

24 ! the next couc.le of .vears are coinc. to have to c.o to the
,

%Ce J *C ef al R eDor'f r$. I nc.

25 Office of Research.

i
d

./i

\Oo
:i d'g,

d
a
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1 That ' s why I said earlier, it's difficult _o
.-

2 sit here and talk about 81, because there's going to have to
I

3 be a lot of activi er in 80, starting in October -- maybe

4 semantics is the problem -- but an improved safety research

5 nature.

6 And I think one of the things that you are going to

7 have to do in the course of this annual review is come to

8 a better understanding of three terms we now have:

9 Confirmatory, exploratory, and improved.

10 DR. OKRENT: I'd say there's a fcurth one,

11 because I would think the last category -- and say the

12 Office of Research is really providing technical assistance
,

13 ,| to the Regulatory S taf f, the Licensing Staff -- which I don't
o

14 object to, you know, workloads being what they are; but it's

I

15 ' almost more in that category than in research.

16 DR. SIESS: You said there's going to have to be
i

17 ! an awful lot done in FY SO in the area of improved safety
;

13 4 research.
;

17 I don't think so. There might have to be a lot

20 done in FY 80 on improved safety and decisicns about improved
!

21 saf e ty ; but I am not sure that research --
,

,

I

22 i MR. MATTSON: That's why I said it may be semantics;

23 " improved safety" is to be done in Research and it's a change

24 relative to the way we used to do it; and it's retroactive
sce Feceral Recor+ert Inc.

25 ' instead of prospective.

?

\G
kI

. - - - . .. -- . . .
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l( DR. SIESS: I have a feeling it should be done in._

i
1

2 Research, except Dave says it's this technical assis tance
.

i

I,

| basis, then it's probabilistic analysis staf f or other people;*

4 because it's really not research if you are going to get it

5 fast enough to start making decisions six months from now.

.

6 MR. MATTSON: Well, maybe what we need is better

7 advice or better ideas on how to manage all this; because you

8! s ee , the Licensing Staff of the NRC would be the place to take

9 something from the forefront of technology and understand it

10 and study it and scrub it and describe something that could

Il properly be applied. Licensing Staff uses analyses and

12 designs and decides whether they need some regulations, some
-.

13 ] regulatory guides and stuff like that.
,

14 DR. SIESS: Now you are talking about research

15 -- as being a resource --start

16 ,! MR. MATTSON: And not just to the licensing function.
!

I7 : DR. SIESS: If the research staff spends all of

22
:.u.eir time managing contracts, managing projects, tney are

,"

i

I9; no t going to be a resource to anybody. Office of Research

20 I may be a rescurce to you; but I think this cctmittee has said
,

,, ,
; in previous reports we though the research staff should not'

i

,- ,"
: only manage contracts and respond to user needs and so forth,

23 : they should maintain cognizance of what's going on in the

,,

rest of the world.''

Ac12 Fecef at R eDc riers . I nc. , j
,<

The.v should be on ton of all this recent d, f , and
-

--

.

O

l .
I
!

__. - - - _ _ .-. - - - - --
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l
1] should serve as a resource for the rest of the staff. They

1

2' are not going to be much of a resource if you tell them what
i

3' the problem is, and the only thing they do is put out an RFP,

4 which means it's six months before the work starts; two years

5 after that, ano ther report.

6 You would like to use their knowledge and background

7 in R&D in what they've learned from some of the things they've

i

8| done in the past, not just as contractors that are going to

9 go cut and get the work done.

10 MR. MATTSON: That says that you want to double

II or triple the size of the research staff and have this

12 expertise from the front of technology residing in Washington.
, ,.(,' 13 1 I am not sure tnat that's necessary.

4 I don't know why it isn't equally as effective

15 ; tchave that expertise residing in Tennessee or New Mexico
i

16 j or Illinois or wherever the national laboratory is.
i

17 ' DR. SIESS: Much o f it does, and you use it in

18 ' your technical assistance contracts; don't you?
i

I9| MR. MATTSCN: Generally they are fifferent people.
i
.

2C . In each of these laboratories there's a small cell of ceccle
,

. .

I
,, 4

'' i that give technical assistance, and then there's another

22 i group of pecple werking en the research program. But generally

,,
> not th2 same people.

24 So when you ap the Office of Research to provide
ace ; cer., s ,mrwri, inc.

25 i something for NRR, you really are gcing to a different kind of

1 -
,

; \D
|

^

h D
___ ___. _ _ _ ._ _ r .
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1 people.;
,~

'l

2| You need that information and your people in the
!

|

2' laboratories under technical assistance were the same people

a that you could go to and get the information? -- it generally

5 does n't v.rk that way.

DR. SIESS: Well, how would you test those
6|

1

7i reservoirs in the national lab?
I

8 Just because there are people out there doing

9 research it dcesn' t mean you can ' t get them to work on

10 your problem; does it? -- by going through Research?

11 MR. MATTSON: Yes, but there are problems to be

12 solved that have more of a research cnaracter, and we try to

13 I use our technical assistance dollars to extensions of the
!

i
la i licensing capability, to a specifi: iign or a group of

15 designs that have a particularly unique problem.

16 DR. SIESS: If an answer doesn't exist to a
!

17 question, and you think that by doing certain things
.

13 experimentally or whatever, spending a certain amount of money,
|

19 a certain amount o f manyears , you could ccme up with an

20 answer. There's one definition of research.
i

'

21 There are many tines when the answer exists, you
i

:

; Just don'r know it; and maybe there's no single person knows::

:s ' it. But you get four or five of them together and they

^4 ccme up with a pretty good approximation of an answer.
Aa f aceral R eporters, Inc

,

25 Ncw, that's not research; but it's solving your

kkb |b
. - - .- - ._



o

's rbl66 d, 166
!

I problem.

1-,

2 Now, some of that you do with technical assistance
i
I

- 3 |!
con tracts ; don ' t you?

4 But you are sayi q; you can't get to the same

5 people Rasearch can, or -- ?

6 MR. MATTSON: No, I'm not tr ing to raise that

as a oroblem. Clearlyr if I need to get to the -eo.cle I, e os . .

don ' t have a dif ficulty there.,
.

9 DR. S IES S : I think that giving an increased amount

10 of money might -- to increase the size of the staff -- it might

11 improve their response more than the same amount put into

12 program support.

MR. MATTSON: Well, it wouldn't have to be trippled
13 |I

i!

14 i to get more time with the problems.
|
J

15 | I think tech assistance is more on the lines of a

16 , direct extension either in breadth or depth of the licensing
i

17 ; staff; and research is more in the nature of: here's a

la , problem, now, what do we do about it for the future? Or,

10 it isn't a matter of the regulations tha t need implementation

:o today, ,and we want to consider adding it; or if it's of a
|

r

I:1 ccafirmatory nature this is the way we've been doing business
1

:: and making engineering judgments en the basis of inccmplete

:3 information, go out and fill in the gaps cf cnewledge to

24 confirm the judgements were valid.
a-c, . a ,x r,m. i nc. ,

25 Those are words acre descriptive. Thc;e are

.

\D, n

umU
e
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different categories.j

DR. SIESS. One is time, and the other is confirming
2

i

l some existing type of thing, or whether you should consider,
|-

something else?
3

MR. MATTSCN: I don't think thm; came should
5

necessarily be the difference between tech assistance and-

6

research.
7

I think if resaarch takes as a premise that the
g

only things they do are things that are more than X-months
9

10 delivery or X-years delivery, then we fail to take advantage

11 of scme things that research could give to us.

DR. SIES S : The basic difference is that research12

( is usually Enswering a question where it requires some new
13

ja j knowledge, new .0 formation, new data, in order to get an
6

I
Ig answer.

,

a
i

16|
Basically, for technical assistance you go out to

i

the state of the art; don't you?17 i.
!

-. - _ . - - -

MR. MATTSCN: In tech assistance we don't trv to
3, e- -

!: advance the state of the art.

| If it's advancing the state of the art, I think ity
.. ,

$

| should be research. If it involves equipment, it should be;;

v
;; research, because we have no ability to manage equipment

in a technical assistance program.,,
. . ,

t

But if you limit research to advancement of the+

s

AeDorMf 5. I nc, '.tAce J eC er al

state cf the artr and equipment, I think they are too ..arrowly,e
..

D

hd,, .

I

. . - __ _-. .- .- -
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I limited. I think research can provide a function in the
- 1

2| state of the It, in putting things together, in deriving

2 a consensus.

4 For example, the control room diagnostics: j'

5 would be one 2hing to go to research and say, oh, develop

6 scmething, and ccme back to Regulation and tell us what we*

7, can now require.

3 But another thing is to go to the Of fice of

9 Research and say, through your contractors across the nation,

.op a ynthe,is of tlt 'arrent state of the art of10 c :iv :
.

11 control roon. diagnostics, consider practicality, consider

12 dollars, cons _ der time, consider space, and whatever's

,
13 important. Oevelop a report and come back to us in six

la months.
t

i,

15 DR. SIECS: Has Research ever done anything like

16 that for vou?
i

17 ; MR. MATTSCN: Yes. There have been such requests

13 made of the Office of Research.
i

!

19 OR. SIESS: Did you have any prcblems?

20 ; MR. MATTSCN: I haven't made many of them from

i

21 the Office cf Nuclear Reactor Regulation. I have made them

:: f rom ancther office .

,,! a. 22-sann RG: Mr. C .u.a i r m a n , in the ccurse of cur- . . - - . .v-a <

24 interactions with advanced reactors people in NRR in the
Ace-f acer36 A eoo mrt. Inc. j

25 ! case of FFTF, we have had done more at the request of NRR,

"\
' *noo

-- . . - ,- ..--._ .- --- --
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i

1 ;' on short-term notice things like what is the state of the art
|-

2 of interactions of this with that; we need it for our review; ,

q

3 we would like to know exactly where things are because we 'd

a like to come up with a position on it.

5 So we have done it in advanced reactors.

6* sir . MATTSON: You know, you have to look at it

7 on both sides, I guess:

3 There are also programs in the Of fice of Research

9 that tend to go on and on and on --

10 DR. OKRENT: Could you name one?

11 (Laughter.)

12 MR. MATTSON: I think advanced code development

13 is one.
I

14 (Laughter.)

15 They ought to start to come to some conclusior.s

l'6 pretty soon. We cught to be able to freeze the codes in
i

17 1 a couple of the simulators and start using the darned things,
|

'!
18 i instead of studying them forever and ever.

|

19 ' DR. SIESS: Small breaks?

20 i MR. MATTSON: On small breaks, large breaks,

l
21 transients.

t

i

22 : I guess saying that in different words would be
t

?

23 ; although I suppcrt the brcad outicok and the exploratory nature

i

24 and improvement ar; and advancement of the art nature-
,

A T.Fecerat Repor'ers. Inc. !C

25 | of the Offir
- m nich, I think that the two offices < R

..m iG
o M" O

^
Mi

!

._ __ _ _ _ ._ _ _ __
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|
1~ and Research, need to work together more closely by saying

_

2 :! what are the productivity aspects of research? When are they

|
,

3- needed, and in what form can they be used -- that sort of

4 thing .

5 DR. SIESS: Well, I think part of the problem there

6 is in the questions ybu ask that they are trying to answer .

7 And it seems to me as a representative of NRR that told us
t.

8 that the reason for the LOCA-ECCS research was truth in LOCA.

9 If that's what you asked for, you are going to be

10 a long time in getting it.

11 MR. MATTSON: Well, I go back to the finite

12 research problem.

13 I have for two consecutive years in the Office of
|

14 L NRR been director and asked to double or triple my resources

15 for research coordination. I have been denied those resources
_

16 in both budget processes.
I

17 It takes people. It takes time. And if you are

13 : 100-percent occupied with unresclved safety issues and
i

19 pending licensing cases, you won't get a perspective on what

20 Research is doing; you don' t have opportunity to communicate

21 to people what kind of product you want and on what time
i

22 ' scale and giving them feedback cn whether they are doing a

i

23 good jcb or net.

24 There's clearly a deficiency in the resources puti

(C2 E Meral ReDorters. Inc.

25 into research management by this agency.

kkb lb4

-
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l' DR. SIESS: How many manyears in Systems Safety

-

are devoted to research?2|
!1

1

3| MR. M..TTSON: Gee, I'm not sure I know the number
i

4 off the tcp of my head. It's on the order of one-to-five

5 on the order of 170 manyears.

6 DR. S!ESS: What about Office of Standards

7 Development?

8 MR. MATTSON: I think they have the same problem

9 of having asked for better resources to coordinate with
i

i

10 Research, and have been denied them.

11 , DR. SIESS: What would be the manyears that the

12 ' Office of Research expends on research coordination with

13 other offices, not with contractors?'

14 ~ You don' t have to answer, but I'd like to get the

15 figure eventually.

16 : MR. MATTSON: You are asking the management

17 resources? A million dollars or something like that.

i

18 CR. SIESS: I would like to know how many men

|

19 or manyears Research has assigned to research coordination,

20 and how much the user offices have?
i

21 i I think it's something we might well address in our
i

:: report to Congress; because I have a feeling ever since I got,

i

23 into this thing that it was not the kind of coordination that

24 anybody was happy with.
Ace Feceral Recor*ers. I nc. '

25 ' MR. MATTSON: And it leads to problems. You get

\63
i

. _ - - - -. . _ . - __ . - . .
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i

li problems that are off-track or out of kilter with what their
.

2
'1

original intent was; you get frustration in the researchj
I.

3 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. - -

-_

7, So they form users groups and they don't get well-

3 attended because the man that's supposed to be on the users

9 group or the research review group has got case deadlines

10 staring him in the face. Clearly he knows which takes

11 precedence in his performance appraisal.

12 DR. SIESS: I think that's a veryimportant point

13 you brought up.
Is

o
I

14 j Any other questions for Roger?

l
15 l (No response.)

16 Thank you.
I

17 Mr. Silverberg?
i

1

18 MR. SILVER 3 ERG: My name is Mel Si.verberg, I am
!

19 Chief of the Experimental FAST Reactor Safety Branch in RSR
I

20 in RES Division.

21 What I would like to do todav. is verv. brieflv, -

22 address the topic that was on the agenda for today, having

!

23 to do with the status of LWR care catcher research, cr, as

, we refer to it core retention research.o .

Ace E Cef a' R eDOr*grs, Inc. 'S

25 , And let me start out bv brieflv. recall d,e3r \ -

.

.

i
I

- . _ _ ._ ____ __. __ _. - _ _ _
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1 the recognition in 1978 of the ACRS regarding the review

~

2i and evaluation of the RES program in this particular area,

l
9 namelv. , 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 DiSalvo 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

10 studies which are called out here.

11 < What I will do today is to indicate just briefly

12 where that program lies within the kinds of research we are

(- 13 doing within the general subject of core melt, how we get
N

14 involved in core retention research; and just look a little

15 bit to the future of things that might be coming down the

16 road that will probably help us focus even further in this
u

't

17 | area as we see it.
!

i

la 1 Now, by way of background and history, we have
i

1; to lcok at how NRC got involved in core melt research in the

20 i first place. It comes in two parts:
.

I

21 ! One, relative to the LWR in the Water Reactor
!

!

:: ] Safety Research Office, under Dr. Murley, in 1975, they
1

23 ' proceeded to do scme phencmenonological work in model

i

:4 development related to improving models that are used for risk
* e E *C er al ReDOrtef t, tric. j=c

|

25 , assessment and in the WASH-1400 study.

\llk.a
j q4u

o
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,

i

:

1i And the scope of that work that evolved over a
-

2 number of years was experiments in melt-concrete interactions,

3 a variety of concretes, different melts; most of these

4 experiments are phenomencnological in scale, small field scale
i

5 experiments; development of an interaction model called

6 Inter and Corcon; and cooperative studies, cooperative *

7 arrangements between the RSR -- LWR, RSR -- and the

8 Federal Republic of Germany, to participate in large-scale

9 experiments that they are planning now in the way of trying

10 to verify some of the models that have been developed in this

11 country as well as in Germany.

12 Now, as of the moment, the LWR WRSR is looking
,

( 13 into the work in FRG as a new program that's currently planning

14 to scmewhat deemphasize the FRG experimental work, starting

15 in 80. However, in view of current interest in this area,

16 so forth, some measure of reevaluation, you know, will have
.1

17 J to go on there.
i

!

la i But nevertheless in RSR we have always maintained
i

10 rather close coordination between Water Reactor Safety Research
!

20 ! and the LMFER. In fact our program sort of evolved from
i

21 this; it was at Sandia Lab, started there --

|

_ 22 j DR. OKRE:iT : Excuse me.

23 ' Before you go on, could you be more specific

24 | about this reevaluaticn that you said you think may be
.

ac..recer., neoonm. mc. ;

25 | underway with regard to previously planned -- namely, a
:

,

a
__ _ _ _.
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.

!

I reduction in the planned LWR program.
- 1

o
2 I couldn't see anything specific that looked

.

2 like a turn-around of that in the material that was submitted

a to us.

5 MR. SILBERBERG : Well, I would say it isn't a

6 turn-around, but I think there's been some thinking alon'g

7 those lines.
,l
'

3 ;,I And I wouldn't say it was in a state of turn-around

9 at thi s pdint.

10 .I1 Now, some of the information we are going to present
l

11 here on core melt research and how -- what component of that

12 is core retention research, certainly has been presented to
,

13 ' the various research subcammittees over the last few vears.
~

-

.

u

14 ! It wasn't uncil fiscal 78 and 79 we started with

15 scme experimental work, analytical work, that we launched

16 into it seriously. But in core melt research the
a

17 1 motivation was for generic development and verification of
!

IS containment systems codes used in analyizing LMFB R accidents ,

19 core mel t accidents.
i

|

20 A component of this work has always been to
.

21 explore the possibilities or alternatives to concrete.
t

22 ! Certainly one has to develop the data base for concrete
a

23 and then folicw cp cn that with core recention data base.

24 Ncw, much of cur program, roughly back in 1976
*

ice Facef al ReDor' eft,inC.
|

25 was driven and motivated cy specific needs, which also

-
M 4 | E

450'' I/

I
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-

l' incl.ded generic needs identified by NRR, CRBR in 1976 and
o

'

2 more recently in 1978.

3 But the scope of our program here has been

4 to again look at core melt interaction phenomenology

5 both respect to small-scale pehnomena to unferstand those

6 as well as scoping studies of large-scale, that allows us -

7, to identify further what additional experiments one needs to

8 perform to understand the phenonema that are used in the

9 interaction models for the contaiament code.

10 i The same holds true of melt retention materials
'l

11 which I'll go into next.

12 But along with that, in order to get into quanti-

fication for code development and verification and to make
13 ,l

14 ] more precise assessments of comparisons between concrete
1

'S' and alternatives, one has to get into additional advanced

16 instrumentation which was not available when the project
!

17 ' started and develocment of a larce field scale facility to
|
I

is ' allow one to get into the experimental regime in terms of
,

|

19 scale and initial conditions that make for meaningful experi-
!
I

20 ments.

'

21 Ncw, let's just examine the core retention part
I
i

i

22 of the program.

23 ' We had as the cb3ective there in similar ways as

24 we did with melt-concrete, scoping studies to identify
scs ~ ec ef al R eOOrters, | DC. j

25 ! impcrtant phencmena for retention materials. Scme are

<if.,-

44d I/0
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i

1} different, in fact quite different in many respects from
i

2' concrete, the behavior of concrete.

3 A quantitative data base for evaluating the

4 candidate materials, and to establish a framework using

5 an existing framework if possible, an interaction model
,

6 that would be of interest to core retention situations.

7 The scope of this work, which as I say got underway

3 in 1979, was initial scoping tests on molten stainless steel,

9 where the temperatures only apply to 1760, up to the scale

10 shcwn, and a variety of separate effects tests and full scale

11 tests of trying to get parameters that one could survey

12 more quickly, and looking at such things like chemical

( 13 attacks, which is-of interest in the case of retention
i
t

14 material.

15 Let's take a look at some of the retention materials

16 that are of in erest. This --
a

17 ' (Slide.)

13 ! -- is by no means an exclusive list. There are

17 scme I have ler_: otr.
__'

20 ! They all enter three categories. The asterisk
!

I21 ' denctes where we have used the material in initial scoping
I
;

,,
studies.-- i

i

23 ' We have what we call cruciblematerials, we are
;

'

24 working with a refractcry and in fact it will stay and for
Ace Fecerat Reoorters, Inc.

25| the mcst part keep its basic shape and form with a minimum of
!

!

I
q40'

..

t
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l' penetration over some period of time, the one that was
- o

1

2 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

6 reduce the heat source frem the core melt, by not only just

7 volumetric means, but also by means of chemical solution

3 of, let's say, the melt material and the other material, in

9' terms of low melting eutechtics.

10 Miscellaneous materials we see things like

II firebrick because right now the FFTF has used i:. its core

12 cavity, the liner, an array of firebricks; so this was of

b 13 interest to us, and of interest to the NRR people.

I4 DR. SIESS: Is this what they filled the room with

15 down there?

16 MR. SILBEREERG: Yes.
I

, , .

"; They have different grades of firebrick but basically
,

13 ' it's firebrick.
,

1

19 t
|

And another material of interest to us has been'

'c the high alumina cement because it tends to be more refractory"
I

l

2I ' than concrete, also in terms of working with it as a working
i

,,

| mater.al it has advantages over things, let's say, like bricks"

i

22 and things like that.

#' Now, just a few shots frca our program to give
ACs J ac er al R eDor'er s . I nc.

25 you an idea of what we have founc:

448 17 8
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i

1! Here's an example of steel melt on concrete,
- t

2 and characteristic with large flames from hydrogen burning

3 and large amounts of aerosols,

a By comparison one of the more recent experiem2nts

5 that we 've run in the past year, one nappens to be with

6- high alumina cement; but you can see quite a difference

7 in reduction --

3 DR. SIESS: We could if you would move.

9 (Laughter.)

10 MR. SIISERBERG: -- in terms of the amount of

11 aerosols ccming off as well as gas generation. And certainly
i

12 one of the parameters is the amount of gas generation.

13 t DR. SIESS: By high alumina cement, you mean
i

14 concrete with high alumina cement?

15 MR. SILBERBERG: That 's correct.

16 | DR. SIESS: With what for an aggregate?
|

17 ! Crushe.d firebrick?
t

i

la MR. SILBERBERG: It could be. It's certainly

i

17 | alumina type materials.
1

20 | DR. SIESS: Do you kncw what they used there?
I

|
21 i MR. SILBERBERG: I'm not sure.

t

|
:: ; DR. SIESS : Sc this really wouldn't be any more

|

:3 . resistance than firebrick itself, would it? Probably with

'
24 the crushed firebrick aggregate you'd have 80 percent of

Ace Feceral Aeporters, Inc. ',

25 the volun.e made up of the agcrecate.
\'

,4 u-
!

,
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bl80 1i VOICE FROM SANDIA: Alumina aggregate.
_

q

2 DR. SIFSS: I never heard of an alumina aggregate.!

1

I
3 I am sc-crised to hear you say that concrete would

4 be more resistant than firebrick. I don't think it is,

5
because that's an old material, one I've been familiar with.

6 It seems to me it starts to go little over 1,000 degrees F.

7 I know the firebrick goes better than that.
_- . - - - _ . - _ - .

8 ?iR . SILEERSERG: I do nothave a comparable photo

9 for the case of an MGO, but this is a set-up for the MGO

10 test that has been - .

11 We have some movie fi]m of that, and there you

12 can see it's much reduced, you know in terms of smoke coming

h 13 q off. Certainly it would follow this to be better than firebrick
-
1

14 j or high alumina cement.
|
4

15 i DR. SIESS: What is that?

16 MR. SILBERSERG: That's MGO. An array of MGO
i

P brick packed with an MGO mortar.

la , MR. ETHERINGTON: Was the ladle heated before

17 you poured the melt into it?

20 ! MR. S ILBE REERG : In this particular case it wao

i

21 ! not,

i
:; , Let me just very quickly list the -- a number of

23 the key guestions that one would want to address in the

24 program, and a number of which are being looked at now.
AWJacef al ReDorTrs.Inc. ;

25 i There 's the mechanism and rate o f melt attack,

<

l

.

.,n
%
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1]
in the case of concrete we're looking at more of a thermal

- q

2j relauion-type mechanism, where in the case of the retention
d
1

3 material, like an oxide like MGO, we are looking more at a

a chemical interaction, the solution and perhaps the mass transit

5 control situation as opposed to just tne heat transfer

6 control. These are some of the things we are just starting

7 to get to Jcok at.

8| We'll take a real quick look, moving from here

to the future, we see a continuation of the types of testingo

10 we are talking about, trying to get a quantitative data

11 base; and coming off in the future will be a large-scale

12 sustained melt test.

13 One thing is getting a large-scale facility, the
_

t

14 , recond thing is the technique for sustained heating,
!

15 some of which has already been demonstrated at Sandia, but

16 there's still a lot of additional work to be done there.

17 It is not necessarily an easy task.j

!
la , Then what one could get into in observing the

i

10 larger test is engineering features that are of interest to,

.

!
20 ' a core-retention system design, such as in the case of putting

|

21 bricks together in joints, things like this, that type of

I
22 " thing. Again it's a question of looking at interactions on

i

23| a larger scale.

i

*d We see some measure of suppcrt coming for4

aws-cer.' a eoorters. inc. j
25 ' the NRR review cf the floating nuclear plant, which I won't

i

! 44S
;01-
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i ,

r

l go into much today, but just throw a slide or two up, so
'

i

-

23 you may know what's coming up there.
1
'

3 We do have a user request into RES from NRR on

a' t.hi s , and whereas our generic program will have some

5 capaullity to provide answers, it by no means can provide

the full bread ' 5 of answer on a time-scale that one -- that6

7 has been requested.

3
So in order for us to do any measurable support

9 that program will have to be augmented in that direction.

10 And right now that's under review.

11 And, again, looking at the core retention research

12 the bottom line is to assess risk reduction potential in

13 the case of core melt.

14 Here is an artist's drawing of the facility
o

l
15j that's now being assembled at the large melt facility at

a
't

500 kilogram capability; and this is now under16 i Sandia with '

!
i

<t

i construction. This is a facility we feel is an important17 , 4

,

nart of the program, not necessarily Mor core-retention
d

p i

!

1; research but even core melt interactions.
,

r

1

0i DR. LAWRCSKI: Wha t ' s th e temperature limit on
.

,

I

,1 i that?
- t

j

:2 | MR. SILEEREERG: I believe that the induction

degrees C.,
;3 furnace will have a capability of abcut 23r v

24 which is the kind of thing one would want to get into.
A(T E*C ef al R eDOrters, I nc.

25 i This is just a history of user requests, and in

|4 y f \0-'

i
i
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i

'

j effect I've addressed it.
-

,, Let's take a quick look at some more recent ones,
-;

l
3' that we are now developing a response for, and the NRR request

indicates that they would like to confirm the feasibilitya

5 of refisctory material retention device -- such as MGO --

6 on a three-year timeframe, that is to manufacture and licer.se.

7 Nevertheless they do indicate the generic interest

8 in the subject beyond SNP, and these are scme of the highlights

9 of some of the things they've asked for:

10 Particularly they note the importance of suctained

11 heating (indicating) .

12 The NRC Staff made a requirement in the

( FES for FFT which extends from these four requiremente whicha

14 are not in themselves very profound but certainly that's

15 where the design responsiveness is.

16 To give you a quick idea of -- there's more on
' i.

gi this subject tomorrow -- this is what applicant has proposed
i
|

13 , for the ficating nuclear plant, a tongue and groove network
i
i

q> on a number of courses of bricks, something like 3 feet, 10
!
i

20 I feet dee0-
!

21 MR. ETHERINGTON: What is the purpose of the
i

|
~o concrete?

t-
i

I

;3 | MLs . S ILEE RS ERG : Underneath it all? I am not

24 really sure.
Am Fecerat Reoorte's. Inc. ,

25 l MR. ETHEPlNGTON: Undernea* and around it.
,

o

e o
I

___ __
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1' DR. SIESSr You are welcame to come to the meeting
-

2 tomorrow, Haroid.

3 MR. ETHERINGTON : Oh, yes, I see.

4 DR. SIESS: And you'll probably learn a lot more

5 about it than you are interested in.

6 (Laughter.)

7' MR. SILBERBERG: Those are my remarks, basically.

8 DR. SIESS: Could you give us some idea of

9> th scope of the current project and any past or current

10 projects on light water reactor core melt -- core catchers?

11 In terms of dollars, years?

12 MR. SILBERBERG: Well, let me refer -- I'll do it

13 for core melt, if you'd like that, as the overall topic and

14 then -- unless you just want the core retention.

15 DR. S IESS : I think the subject --

16 | MR. SILBERBERG: Core catchers? C2ay. Fine.

17 Okay, in fiscal 78 there was just some planning
,

la t studies, certainly under $100,000, that related to getting

i

ly reacy :cr riscal 79 and setting up the program.
;
,

1
20 i Fiscal 79, the number would be something approaching

i

i

21 l $200,000.
!
,

22 ' In fiscal 30, and depending cn that this would
i.

a
23 be run with the new facility, a lina sy s tem with MGO --

i

24 so that would be the first test on that facility; so those

IceJ ecef 31 R eDOf fer3. Inc. 9
25 | tests are not cheap. I would say $250,000 to $300,000

i

| 448 18tp-
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1 f or the fiscal 80.
-%

2 And for 31, the number again is dependent on the
r

3 number o f tests, but probably like $350,000.

4 Now, that's exclusive of real support for the

5 floating nuclear plant. I don't want to go much into tnat,

6 but I would say to meet the NRR needs and the time scale

7 it will be ano ther S.'. million a year.

3 DR. SIESS: 80 and 81?

9 MR. SILBERBERG: Well, certainly for 81 and 82.

10 DR. SIESS: That's for FNP related?

11 MR. SILBERBERG: Yes, over and above the other,

12 the generic program.

13 DR. SIESS: Now you don ' t have that in the FY 80

14 bidget; do you have it in the FY 81 budget?

15 MR. SILBERBERG: My understanding _s there's !

16 some o f that, but it's not clear that it 's all that much.
I

17 MR. SILBERBERG: How do you propose to spend

18 S1 millica in FY 30 with nothing in the budget?

17 MR. SILBERBERG : I'm certainly not sure. That's

20 a questien I believe my management is certainly going to take

21 up; but that would be the po ssibility.

22 DR. OKRENT: Where is this work done?

23 MR. SILBERBERG: The work I have described, the

24 large melt facility and the core retention work is under
A S FeCeral Accor*Trs, Inc.C

25 the Advanced Reactor Research programs.

,

*4o .
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I CR. OKRENT: What's the connection between that
~ j

, i- program and the work the has been ongoing under Dr. Johnsten?
i

3 MR. SILBERBERG: Well, my vugraph addressed that.

4 That work started as an improvement in core melt interaction

5 to prove the calculational bases of core melt accidents.

6 And in effect that was all it needed, making an improvement

7 but not all the way over to a systems ccde verification

3 task. It was risk assessment oriented.

9 Our work has always been containment margins.

10 DR. OKRENT: And the work you do, is there some

II point where what happens when and if you all were to drop

12 onto this MGO system, what happens at that point, and what

(~ ,

13
t would happen if there's water there and so forth? |

|

I4 MR. SILBERBERG: That is one of the items that

15 was requested by NRR, to look at that situation, a situation

16 at water ficcding.
-

I7' Now, I might add that as we proceed dcwn the read

I3 on FNP we'll be in close ccordination with Dr. Johnson's

19 cffice and my office in terms of developing how we can

20 take the best from each of the c. rocrams and ccme an. with.that
'I information for NRR.'

,,
But water-ficcding is one of the issues in"

'3
i the FNP.'

t

'4 DR. SIESS: Are those figures you just gave only'

Aceherat Aeoorters, Inc.

*C
for the Advanced Reactor?'*

446 \e0
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1 MR. SILBERBERG: That is correct.
,

2 DR. SIESS: The work you and Dr. Okrent were just
i

i

2|-
discussing was done when?

|

4 MR. SILBERBERG: 1975 and 76, 77, 78.

5 DR. OY. RENT : Is it fair to say that there has been

6 some effort intended to improve risk assessment -- I don't

7 know quite how -- but those are the wcrds I' ve heard, and

8 we've had this program in Advanced Reactor Safety; but

9 there hasn' t been any program to look at a conceptual

10 system which woulc examine the possibility of maintaining
!

11 containment integrity for LWR, at least with regard to downward

12 penetration? From a sy stems point of view?

k- 13 MR. SILBERBERG: Certainly not from a systems
I

i
14 peint of view. !

15 But I think the ficating nuclear plant probably

16 represents the first focus on a systems thing; however, I

17' will say that in the case of the FNP while we are

18 considering our response, it is our preliminary thinking that

i

19 ' Research would probably like to do m. .e than j us t address

20 a core catcher in an FNP. . .

21 We think that a brcader a itegrated systems approach

22 to core catchers versus vented containment, that type of a

23 trade-cff, merits coupling these two types of considerations,

24 and not just focus on what's dcwn .below, so to speak.
ACS Eederal R eco r+Tf t, I nc.

25 DR. OKRENT* I don't know if it's a trade-o#f, but

\7 W5
4kb,

. .

a
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I I I do think we certainly have to look at multiple aspects of
-

i

I

i

2 the croblem.

3 But again there has not been such a program.

4 MR. SILBERBERG: Correct.

5 DR. OKRENT: Nor is there one in the budget?

6 MR. SILBERBERG: Correct.

7 DR. SIESS: Ray?

8 MR. DI SALVO: I think under the program I

9 described this morning on alternate containment concepts,

10 we do .want to take a sort of a broader look at core

11 retention devices, and look at them from a systems str.ndpoint.
i

12 We've done some work like this in-house already,

I.

13 t to try to help us determine what the risk reduction potential
i

l
14 of such devices might be. '

15 And when we do those analyses we do lcok at it

16 from a systems standpoint because we try to identify the

17: various failure mcdes that might occur in containment, and

18 identify what a core catcher or core retention device .ighc

19 do relative to the other failure ccdes, as well as the

20 dcwnward penetration. . .

21 We've done scme locking at it. It may not meet

- 22 everyone's satisfaction. But we are cognizant of the fact

23 ) we have to lock at it frem a systems standpcint.

24 Another point I wanted to address was your comment
ACD-E9def 31 RTOOrters, if*C.

15 nD \no-

:
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,- -
sure how this LWR work on concrete was used1 vou weren't

: in improving the risk assessment.

3 The reason that work was generated was becausei

1

4 in WASH-1400 there is a very simplistic mcdel assumed for

5 penetraticn of the core through te concrete, and it was

6 based on a minimum of experimental information.

And this effort was designed to provide a more'

a mechanistic phencmenonological mcdel, which it has done

9 very successfully; and, in fact, was used in evaluation

10 subsequent to TMI during the early hours of TMI's accident.

11 And, finally, two points that I didn't want to

12 be lost, and that is first of all just because of work in
m I

i

13 ' particular program areas does not show up in the improved
|

14 safety budget, specifically I am talking about work on' core

15 retention devices, does not mean that that work is not being ,

16 done.
1
t

17 :| Again, this points up the problem of improved

18 safety more as an administrative label than it is a technical

19 label.

20 So even though this doesn't shcw up as a line item

21 . it is work being done in Research.

22 The second point I wanted to make is that we feel

23 | that the work that is being don e both in water reactor safety
1

24 and advanced reactor safety and in-house on probabilistic
Aces rere a. con n. mc.

25 analysis, we feel is responsive to the reccmmendations that the

kkb
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1
- ACRS has made to do scoping studies in this area.

,
4

| And if it isn't, I would most appreciate your
, t
~

identifying for us where we can improve the program.4

4
1 DR. OKRENT: I'd like to respond to that, because

i

E I"

| I don't think it's been what I would call responsive; and I'll

tell you why:

7
Based on what you've done and what I see is being

a
~

proposed to be done in FY 80, I don't think I'll have the

o
'

information which tells me waat the feasibility is when

10
a reactor is being constructed of retaining a molten core .

11 ;

in the containment, what other containment features would

- you need to include with this in order to be seriously
!
a

13 -
interested in it. '

t
i

Is it a filtered vent containment, or what?

15
If you were to do this, what reduction in risk

16
cccurs with what uncertainties? This relates to hcw well

!

17'
do you know the liquid ta:Lways, and how is this site-

la !
.I dependent?

19
I xm sorry, but I don't see that, I think through

20 the whole researc.h program, not'enly in what we've heard today.<

I

21 l
I There's nothing inbvdraulogy that relates to this, and
I,

22
sc is scmecne who is doing tnis trying to respcnd tc the point

,,
^~

quoted at the beginning of Mr. Silberberg's presentation --

21
I would like to know abcun it.Ace-esceral Recornes, Ir c.

aCLa

Nor do I get it out of your launcry. list cy {{}ngsaw0

,
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i. done on containment. That could emchasize any one of ei-ht
'

. . ,
i

;j things. I can't accept that as being responsive.
_

3 MR. DI SAL'/O: There is = study underway in

probability analysis of liquid paths _;s at Sandia on risk'4

5 of liquid pathwLs in a land-based plant. And it's my under-

standing that the results of that study will provide some6

additional. information upon which to make scme further
,
/

3 judgments in terms of the risk.

9 DR. OKRENT: ! think that's good to know it's
well underway and it may in fact give that piece ofjo

11 , information; but I don't
see the rest that could be useful

!

with regard to hydrological, seismic, if you want to put it12

j3 : that way;

k I
not only with regard to the site characterist'.cs,-

but are there design feature: !74 in the plant that should be '

15 considered.
.

16 MR. NORIN: As those plans de',elop, we will share
j7 - them with you.

18 DR. CKRENT: Are there draft reports giving
partial results of the Sandia study.19

20 MR. DAHLGREN:
.|

I think some of the thoughts are
. .

77 | down en paper, but I will ask the project manager and see
22 what is the status.

' 3 ,1 DR. SIESS: Suppose there's a difficult', of a semantic-

\
l

24 ] nature that we get into in trying to decide what's researchAce-5.ceral ReOOr*ers, Inc.

25 to improve safety and what is research. I keep going back to

\044no
*

i
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i .;UREG 0438 which is the long-range plan that the Congress
-

2i asked for.

i

2| I noted on page 44 and elsewhere that item 10

4 cut of your original list, core retention measur .; and then

5 at the bottom of this list of left-over items -- it's the

6 items for the scoping study -- it says six of the research

7 topics listed above are covered by current NRC programs.

3 And that was one of them.

9 MR. DI SALVO: Well, light-water reactors at the

p3 time --

11 DR. SIESS: Well, then I look back where it was

12 described in more detail, and it defines function of core

,

13 retention measures would be to cool and thus to retain within
/

.

14 containment the molten core materials that could result in

15 accident sequences in which the reactor core would melt.

16 Successful retentien of molten core materials reduce the
i
'

17 potential for interrupting the concrete and penetrating the

18 co n tainment ficor.

19 Well, with that definition, I guess the core-

20 concrete interacticn studies don't have any relation to

21 core retention; certainly theFNP studies don't; the cbject

,, of the FNP core ladle is not to retain the core, but to delav
~~ -

,a i it. And the essence of this was to ccol it.
.

24 j And unless you are going to get a bubble spread
am.;was awornn. w. ;

i cut far enough to dissipate the energy within the containment25

J4O
PMO /O/'
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1 without overpressurizing it, you aren't cooling it.

2i So I guess leaving it out of that list made
i

!

3I sense.
I

|
4 ' MR. DI SALVO: I only addressed the passive

5 concepts.

6 DR. SIESS: The research has only addressed the

7 passive.

3 MR. DI SALVO: I think the work on core-concrete

9 interaction is relevant here, even though it doesn't correctly

10 address retention devices, it certainly 17 helpful in terms

11 of generating a baseline.

12 I am not thoroughly convincec'. -- I am not even

13 mildly convinced -- that in a majority of cases you will
*

|

I
14 in fact ever penetrate the containment face mat. And csing

15 that as an assumption, then I still question the need for

16 a core retention device.
I

17 New that's not necessarily to s ay that .: wouldn't

la be helpful in some ways. But I really think we hcive to

19 lcok at the entire retention capabilities of even the LWRs

70 before we censider core retention.

21 CR. SIESS: What gccd does it do fcu if you

22 don't penetrate the base mat, but it goes cut the tcp?

23 MR. DI SALVO: Well, the same is true if fou had

24 a core cat;her there, if it went out the tcp, the core
Acesmew neoamn. Inc.

25 - catcher didn't do you much gccd.

448 19]B
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1 DR. SIESS: If the core catcher kept you away
-

, 1,
-| frcm the material that generated all the water and steam --

t

,ii

MR. DI SALVO: Then it might help.*'

4 DR. SIESS: It mi nt help.3

5 MR. DI SALVO: But not necessarily. You know in

5 many accident secuences you overpressurice just by virtue of

7 the steam --

3 DR. SIESS: And if a core catcher kept ;ou away

9 - *.:: * water it might prevent steam explosion.

10 MR. DI SALVO: It might.'

11
.

DR. SIESS: You know I would justify what you've

l '' done more as support for WASH-1400 to find out how long it's
4.s

i i3 going to take to go through, and how long it's going to take' '

I# that gas to pop the ve ssel --

1 *5 MR. DI SALVO: That's what its original intent

16 was.
I

l '' !
1 DR. OKRENT: Ray, it's your conclusion, your

13 _ndividual conclusion, that containment failure in a dcwnward,

19 direction is unlikely, is ccrrec.t, this has a very significant

'O' input possibly to the conclusions on WASH-1400.
I

!

,' I
And it might lead to estimates that the risk-

-, 3

}
is 10 to 30 times larger, So it's a nontrivial question in-'

i
'3 that sense. Th '. t ' s the first point.'

~4* I The second point is the reason w;., I emphasized
ac..;.comaeoonutinc.|

,e |
'" . i

the systems approach in looking at a core catcher or core
:

i

1
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|

1 j retention device is for the reason that I wouldn't want to
-

1

i

2; use something like this to lead to a high probability of
,

3; uncontrolled releases of radioactivity, and among other

4 things; in addition to tha: you have to lock at other

5 phenomenon as well as the limited ones in this program.

6' 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 dcwnward

11 direction, I'd like to know this.

12 This is a conclusion of the risk assessment group,
s

13 ' and I would like to know it soon.

14 DR. SIESS: Now, since core retention devices

15 were not in the top five priority list, I am not quite

16 sure how we got into that today except it's one of Dr. Okrent's
i

17 favorite subjects --

18 I DR. OKRENT: You put it on the age'''.

19 , DR. SIESS: Yes'
I

!

20 | DR. OKRENT: At least it was on the agenda , however

21 it arrived there.

22 I (Laug hter . )
|

I

23 ' DR. SIESS: You've got five areas spelleu out

24 in NUREG 0438 and you ended up I think with 11 left over
Ace Feceral Reporters, Inc.

25 for scoping; this morning ycu indicated your future budget

N b l h(h
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.
1 has some items you might do some scoping on. Lit me find the

1

2; slide.

2 And were these all off of that list?

4 MR. DI SALVO: It should be the same 1.ot.

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 ongoing program.

3 So what you propose for the next couple of years,

9 I guess the FY 80 and 81 budgets, is to do a little work on

.0 scoping all of these areas?

11 MR. DI SALVO: All of them or some of them. -

12 DR. SIZSS: You listed three or four that you !
-

13 thought were TMI-related. Is thau intended to suggest you might
i

i

'la give those a little priority? The asterisk side would get

15 higher priority or less priority?

16 MR. DI SALVO: No, the asterisk is to indicate

:7 where we thought applicable work was already going on.

18 DR. SIZSS: Sut no scoping work in the sense you

19 are talking about here?

i

20 MR. DI SALVO: Well, I think the work Silberberg

21 described is scoping work, but 's heavily oriented towards.

22 experiments.

23 1 DR. SIESS: It's something you might do as part
i

24 o the scoping work, cut it was more systematically planned.
wec <ai aeooners, inc.

25 Have you considered at all -- see::.s to me you didn ' t

448 19 E2
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|

|
- 1| have very much money in there for secoinc.. . -

2 MR. DI CALVO: No, it was around $300,000 cr

3 5400,000.

4 i DR. SIESS: How much does it take to scope cne

5 area, without going into experimentation?

6 MR. DI SALVO: Well, if we just did scme, let's

say we took sc=r tau'- * ees and event trees and we identirled
. . . .,

<

i
i

3 where we might eliminate the contributors to risk, then

9 I think we could make sc=e judgments en all of those areas.

10 It 's more a question of the depth than the confidence you have

11 in your analysis.
i

12 DR. SIESS: On this particular question of

13 core retention, hcw far could you get withcut physical data?
i

14 MR. DI SALVO: Well, as I said, we could take
1

15 the medels that we have cf gontainment processes, and we

16 could make some assumptions abcut whether er not the
a

17 1 containment wherever penetrated, see what these consequences

13 might be.

l9 DR. SIESS: Have you got a physical mcdel on

,O steam explosions?'

21 MR. DI SALVO: We have a mcdel in the containment

- 22 analysis _cde, but it's not what I would call a mechanistic

23 model. We assume scme probabilities for steam explosion

24 cccurring and then penetrating the containment; but it's
Aca-Feceres Reoorters, Inc.

25 | not necessarily mechanistic.
e-

9
3hkb

,
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I!, That's an area that there is confirmatory research

,
4 cn.

i

3' DR. SIESS- Just icoking at the core retention as1

4 an example, it seems to me you could get arcund the prohibition

5 against physical experimentation by doing that under the

6 confirmatory research program.

7 MR. DI SALV0: That's a keen observation.

3 DR. LAWROSKI: He'd make a gccd lawyer.

9 (Laughter.)

10 D 9. . SIESS: We have finished the agenda items

II relative to the NRC's presentation. We new have

12 scheduled presentations by DOE, and a presentation by ;
,

13 NUCLEDYME.

14 We are running a little over an hcur late, which

15 isn't unreasonable in view of the time we have for quitting,

16 and the fact that everybcdy is going to be here temorrow

17 on the subccmmittee and staff -- suppose we take about a

18 ten-minute break and get an hour to two hcurs late.

19 | (Recess.)

20 DR. SIESS: The meeting will return to crder.

21 We will now hear a presentation from representatives

- 22 of the Department of Energy on the new develcpments in their

23 improved safety system programs; and I guess it wculdn't

4' hur 1r tn,ey'd review very,very brierly wnere we were in
._ . _. .

Aa-F edera? Reoorters, Inc.

25 March.

). . ,
,aau
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And this will be presented by Mr. Norin.11

MR. NORIN: 3riefly, I assumed management of the
2

i
t

3, prrgram from Frank Gavigan, and I'm with the Division of
i

i

Nuclear Pcwer Development, Director of the Division. Anv.'

4

regrets he could not ccme here at this time.
5

With me also are Gerry Griffith, who is the
6

deputy director, and Dr. Dahlgren, Sandia Laboratories.,
/

Sandia is the technical management center for the DCE DWR
3

improved safety programs, and Dr. Dahlgren is the manager of
9

.

the center.
10

ij Also with me today is Jim Carlson, sitting back

there; he's been in on this crogram pretty much since its
12 -

( conception and has done a lot of work in getting the programj3 i
I

to the stage of development it is now.ja

What I propose to do is give a few brief remarks
15

16 on the structure of the program, a few brief remarks en where
'

1, we are new; and then the detailed discussion of the program

j3 will be conducted by Dr. Dahlgren.

19 Let me briefly state a few remarks about tha

charter of the program. As you heard from Jce Kearney from,
to

CME there are scme constraints on us. Cne type of constrain:
,1.

is to assure ourselves that what we do will be transferrable,2.

J to industry. We've also had scme di scussion here earlier,3.

4 today about our respcnsibility to be responsive to initiativese

A m J e was R mo m n.ix. gC)
,c that are crovided to us by NRC.
~ . .

q' q u
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I

i

1 | DR. LAWRCSKI: Who determines what's transferrable

: to industry?

3 i MR. NO RIN : I guess that's part of our job. In

a the current program what has been done se f ar is to try to

5 contract tha work out to those aspects and areas of industry

6 who have a significant interest in that kind o f wo rk .

7 That is not to say we would not be also putting

3 work into the laboratories and consulting companies , also.

? That's one avenue.

10 In the long term this is a problem I am particularly

11 interested in, having spent a nenber of years prior to

12 ccming in government in R&D cnd lots of times R&D goes of f
i

I in a different direction than it was intended to when it |
13

|

14 s tar ted . i

15 And that's going to be one of the difficult problems

16 in cur program and any other R&D program that's intended

17 | to be transferrable to the user industry.

l
18 i One thing we 've considered and what we 've dcne

19 in the LWR technology program is cooperative funding, where

:0 we get part of the industry interested enough that they'll

21 pay part of it. That at least is a leg up cn transferring.

DR. LAWRCSKI: So that ,culd be one criteria.
_

22 ]
23 MR. NORIN: Yuh.

24 I see that as a continuing problem in cur program
Ac.a.m A.aormt inc.

2j)()25 and any other one. .,p
4 4, 0

I
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I | The basic structure of the program, the current

2 plan, the work we've done through 79 and have currently
1

2' have before the Congress in fiscal 30, is divided into
i
,

i
'4 the elements of improved systems, man-machine interaction,

5 risk methods utili:ation, and safety data.

o We are currently since TMI working on an expanded

7 program which is still in developcaent, which would inc?.ude

3 emphasis on the experience gained from TMI, and the addition

9 of other categories of work, namely, utility training,

10 emergency and recevery procedures, and TMI-2 examination and

11 analysis.

12 The rest of the prepared remarks will be provided

I 13 by Dr. Dahlgren. I will be here for questions .
,

,

14 DR. DAHLGREN: We basically had three requests.

I wish to address the third one first, the matter of COE-

16 NRC coordination.

17 ' First let me mention that Tcm Murley and Tony

13 Euhl both designated Ray Di Salvo as contact for research for

19 the CCE safety program.

20 l Accordingly, most contacts have in fact been
l

21 I through or with him. Accordingly, we have sent to Ray the

22 fclicwing types of dccuments: first, he had mest of the work

23 statements, and he has ccpies of mest o f the RFP 's . I say

24 most since he may not have gc tten the last few that went cut;
anemne n wnm une.

') Q$25 but he will.
3 -a.

q40
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1 In addition he does the same thing for me, and I
- !

2 in fact knew most of the programs they have in place.
,

i

3 Secondly he is on a distribution list to get

i

41 in a routine manner program reports that we turn out.

5 As far as meetings are concerned, there have been

6 approximately 30 DCE-NRC meetings related to this program

7 during the past year. I have been present at approximately

3 22; Frank Gavigan, Andy and Carl have been present at the

9 rest. This is an average of approximately one meeting every

10 eight werking days, fairly frequent interaction on this
,

Il
'

type program.

12 I point out in the review group area COE has
,

t-

13 participated in NUREG 0438, in addition, NRC has participated

14 at the formal CCE-Sandia planning meeting that launched into

15 the FY 79 program.

16 Another f actor -- if you look at the program
,

17 that NRC is doing, and this is Ray's vugraph, you'll find

18 that in Our program consideration, all items on this list

19| either are or have been considered.
,

20 Ihe one that is currently not invcived is the

21 alternate ECCS; the reason it's not involved is to the best

22 of our knowledge the NRC research program is in fact doing
i

23 ' the experimental work to support it.

'
'4

| There is going to be scme question about the types
4c ;m.,e Reoornet x 1

pickupofthe1;4$ herd,'1i ..

25 I c @rojects we may or may not . NRC.
q3 J
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|

1 ! According to the guidance frcm CM3, one of the

-
i

2 things we must watch cut for perhaps somewhat more so than
i

3i NRC dces is the fact that research is useful only in terms
t

I
4 of being used. This requires to cur understanding either

5 a push to make sure it's used, which means that NRC legislates

6 in scme way, or it has to be of scme advantage to the

7 industry, either a safety point of view that they perceive

3 they need, or a financial point of view.

9 We try to screen to some extent according to

10 thcse criteria.

11 Let me now repeat a sta tement that was made earlier

12- today about the Class-9 accident area: DOE does not feel

13 the Class-9 area is an area where safety research should be
{~

la focused, and it will not research in this area. '

15 On the other hand, if NRC performs the necessary

16 , preliminary studies to shew the ideas have significant merit,

I
POE would certainly consider performing engineer design''

18 test studies developed by the NRC.

19 DR. OKRENT: Could I ask a related question:
i

I

20 | Cne of the ways where.by one might get cc an

21 accident that ~ces beyond what we currently calculate forei

22 | the design basis LCCA and so fcrth, in other wcrds, an
.I

I
23 y accident of major core damage or possibly core melt, wculd

.i
1

24 | be from a loss of systems going beyond current regulatcry
A(1P Eecef 34 ReDorters, Inc.

25 design basis.

90
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I| For example an extended loss of power, and there

~
i

l

2- are others that one can think o f.
!
.

3 And in fact the ACRS has in the past in

4 connuccion with its recent letters on TMI-2 suggested that

5 a look could possibly be taken at the single failure criterion

6 and it might warrant mcdification; and one might also

7 see whether there are ways of modifying system design

3 where you could stand a loss of AC power for a longer period.

9 So it goes in different ways, this kind of study.

10 Now, it's that kind of thing, an examination of

11 how fail ure beyond the current design basis could lead to
.

12 trouble il rot interdicted; and a question of how design

13 modification might improve this, what do they cost, and what's{^
la the gain; and are there some negative aspects, and so forth.

15 Is that something that fits within the CCE

16 program, where it's already a part of the DOE program?

17 DR. DAHLGREN: Most of the things you have indicated

18 are already on our list. The answer :s yes.

19 DR. CKRENT: These are things you are thinking

20 abcut?

21 DR. DAHLGREN The second item is what activities

22 have been engaged in in the last three months .
_

23 The first thing we did in the last three months

24 I was to continue implementing the FY 79 program that was in
Ace-Fedef al Recor*Trs, Inc.

25 fact presented to you last time.

niaaao
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1 The individual tasks are listed here --

^

2 (Slide.)
1

3 -- I went in detail last time.

4 What in fact has happened is those that weren't

5 funded, mo s t have new been funded and are in active operation.

6 The second task we were under charter to do was

7 by April 1st 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 DOE on approximately April 1st.

11 We have made plans to submit it to NRC, and to get
1

12 together with the industry and talk it ov ar wit'a all of them.
!

13 Those plans were obv' sly put aside beca se of the need
i

14 to reassess priorities. So we effectively put it aside for

15 a while.

16 We then started looking at Three Mile Island

17 to try to learn as much as we could about it and figure out

la hcw it might affect the safety program. And then we start ed

19 to revice program.

20 New the third part of the discussion I wish'to

21 have with you is what we conclude shculd be done. I would

22 like to ncw run through scme of our current:houghts en the

23 ' subject of wha ~ kind of research we think should be dene.

24 The DOE LWR safety technology program is comprised
409 EMrf 31 ReOOf'f rt, f rtC.

,

25 of six technical components: risk methcds utilization,

QD
' . b" ,6

-
'

; s
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! safety technology , man-machine interf ace , safety data,
i

\
- 2! cperator training, emergency and recovery cperations. The

3 last two task areas have in fact been added since the last

4 meeting.

5 I would not that under this layout of the program

6 the TMI-data acquisition, data analysis, was in effect;

7 in other words under safety data breakdown. The exact program

3 COE is going to carry out has not been defined.

9 The magnitude of te program also is under acted

10 to date. There are significant uncertainties with respect

11 to funding levels that COE is interested in havi;.g and that

12 Congress will appropriate.

13 ' As a result, the best I can offer you is a
i

14 statement of the type of work that we think needs to be
'

15 considered and is being considered as the dollars and the

16 Congressional appropriations are being made known to us,

the inputs from the various committees studying TMI17 as

18 beccme known, the selection of the areas that we make becomes

19 much clearer.

20 (Slide.)

21 And this is igain Ray Ci Salvo's vugraph.

22 As you know there are a fair number of crganizations

22 , that are in fact studying Three Mile Island. The input of
I

|24 these organizations will influence our choices as in fact
Ace Feceral Reporters, Inc.

25 it ma influence situations in the NRC safet program.
.

4

n
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1 | Z would also say that scme of these tasks
,

~'

2! that in fact we put up here may well wind up not being done

t

3' bv. CCE, but may end up being done by other organizations.
|

.

4 That's a real possibility.

5 The first area is risk methods. We start that o f f

6 by thinking about -- let me say the thoughts that are put

7 forward here are not our program ~t.w . ts. They are based,.

8 on a list of the areas that are -- we believe should receive

? increased emphasis on what we have in planning in the past,

10 and those areas which are new and have been added as a

11 result of TMI information.

12 The first area systems an_ acmponents data collec-

13 tion and dissemination - and it's pretty clear that the,

,

14 data base formation, data analysis, dissemination, is going

15 to receive increased emphasis. It is clear that the LER's

16 are goin g to be studied much more in detail. It is clear
|

17 ' that useable and aurcmated data bases need to be developed,

la and statistical methcds need to be improved.

19 Secondly . the fcurth one on the vugraph --

20| we think we have to review accident analyses by general

21 classes of accidents which has not heretofore been considered

22 in the licensing process.

23 ]t We are also going to have to review and revise

i

24 | application of the acciden classes in safety. We are going to
Aa..;ecer.. aeoorrers. w.

25 have to consider replacing a single failure criteria

gg6
.
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1 by some kind of balanced liability for risk design goals ,

{

2, as you mentioned just a minute ago, Dr. Okrent.

|

3' This requires some kind of technolog; development

4 and also this requires the determination of some kind of

5 acceptability ccde, both of which we thirk are terribly

6 important.

7 Now, it is clear that you a ,ing to have to do

3 systems analysis of accident sequences including partial

9 operations of systems operations and nonrecurrent failures.

10 This may require methods development as well as application to

i11 a wide variety of accident sequences.

'
12 It is clear that tne focus is going to be away

(~ 13 from the big LCCA accident even more so than in the past.
,

14 We are going to look at human error analysis, at

15 human accident initiation by testing or procedural errors;

16 we are going to have to improve the data basis available

17 for human errors. We are going to have to unders cand human

'a respcnse during accidents.

19 The next area let me go through briefly: improved

20 , safety systems; this is a partial list of the kinds of things
i

|

21 I that need to be thought about.

22 We think you probably are gcing to be interested
,

23 '|I
in supplying plant layouts to reduce sensitivit"1 to ccmmen

i

24 cause accident initiators, such as correct maintenance
Ac. s . w .i a oo m n.inc.

25 activities, adverse environmental conditions, andthe.Kikp.
I %
v

n

A

w
I
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1j We think that we are going to have to study
i

~

2' unique containment systems. It is clear that valves need to
,

2| be icoked at. We want to identify the key valves, and their

4 operating environments by perhaps improved specifications,

5 installed ste.tus indicators, the desirability of remote

6 pcwered oraration, and perhaps study mixed phase flow

7 cperations through valves .

3 Improved shutdcwn heat removal systems, that will

9 probably be locked at fr m both the primary and secondary

10 sides. You may decide to replace auxiliary feedwater systems,

11 you .nay wish to look carefully at the location of these

12 systems, their applications and performance under emergency ;

!

- 13 conditions, you are going to want to know flow capability,

|14 and cooling under containment isolation conditions. :

15 Containment isolation response obviously has to be
.

1

16 Icoked at; hydrogen reccabiners should be locked at. Systems

17 interaction. Partial and intermittent operation has to

18 he looked at because this may mean redesign of some of your

19 safety systems which then would require some testing and

20 qualification.

21 It is clear that systems and ccmponents and

22 their qualification for operation in accident environments

23 will be looked at, especially for long-term accidents,

*4 radiatien envircament, humidity and so forth,'

w.;w.m a.oon.n. inc.
'

a5 . I should note that when I say components here I2

:

'

c2c)
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4

|
|

i

1' include the instrumentation.

~

2i Man-machine interface -- this is an area that
i

1
3i we decided very early on should have importance, and have

4 started as a result to try and develop a ecmprehensive 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 ,

l

11 trying o come out with a first set of directions in that

12 prcgram. They are making a significant endeavor.
I

13 And in the area of cost s?.aring in that , DOE

14 and EPRI are going to get together and talk seriously about
i

15 how to jointly work these things. Again, our desire is to '

16 help on things that are useful and where there'll be an
.I

17 emphasis or a push to get them out and be used.

la There's a list of items here, let me just pick

19 a couple:

i

20 Well, a lot of these things Ray Di Salvo mentioned

21 earlier. There's a wide variety of things to lcck at.

22 Human error avoidance, emergency cperating

wish to ~o to interlocks to stop you frcm23 a procedures; v.ou may e.

1

24 violating tech specs and predict when you are getting hear
Ac. ;.c.c., s. cort.,s. i nc.

25 tech spec limits, give you a little time to avoid it and take

4 o >1 i

. 16 w 1

4MU b'
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I scme action; remote operation of key ccmponents , and possiblyq
,

-

2 the whole reactor during severe accidents may be considered.

3 'I Improved display and oscrator communications, the human
I
i

a factors engineering needs to be locked at. And a lot of that

c
seems to n. ave made significant progress.s

6 Again, as was pointed out earlier, this may be

7 more of a question of locking how you implement plans that

3 propose significant research in this particular area.

9 We'll move on to safety data.

10 It's clear that Three Mile Island's accident
|

Il prcduced an environment that we've really never seen before,

12 and it's sort of a unique opportunity to learn a lo : about

- 13 performance of equipment in an environment, and for failures,
,

la the tv. oes o f e: ui ement that have failed; it gives you an
. .

15 opportunity to look at your environment definition .vourr

16 regular activity transport studies, your equipment sensor
|

17 behaviors,- also an opportunity to leck at core analysis under

18 accident co ndi tio ns . That is clearly an area that has to be

19 locked at carefully.

!

20 ' The TMI accident will increase emphasis on primary

21 . systems behavior including small break LCCA's, transients;
i
r

i

22 we are going to have to lcak at natural circulation with
!

23 ; blockage, how to avoid generation. These things will be done
!
'

od

AM EMMal 9 @C r7f3, 1 %. '

by accident analysis studies, mcdel development and'
t
i

'S experimentation.-

44B c \ c/t
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We want to lock at hydrogen ccmbustion and;
i

~

,

a wide variety of physical and chemical interactions that,

.

i

3! may turn cut to be impo rtant .
I
I

|

DR. OKRENT : What sort of meteorological acdels4

will you use for verification?c
-

DR. DAHLGREN: Well, as I understand it, the
6

capability for specific site analysis; what you have are acdels,

more suited for the generic application to a wide variety
3

of things as o.c.cosed to scecific, individual models.9

g) We may in fact want to get into that area; that's

11 pcssible. There are some people who believe this area needs

more work. You need to try and take the knowledge you have12

j3 and see what you ccme back out with.
t

ja DR. OKRENT: I guess I am still trying to understand

15 why -- the questien of fission product release -- what do you

16 have in mind there?

' DR. DAELGREN: Fission product release?l ,e

DR. OKRENT: There's one on the vugraph, fissicn,3 !1

!

p; product release and meteorological model, validity,

,0 i verification, need to estimate release is not well known.
. i

!

,1| DR. DAHLGREN: If you don't knew the source term
.

22 for the release very well, ycu don't knew the transport and

,, j depcsition very well, it is going to give you considerable
..

i
i

yi uncertainties when you have to predict and make decisions about,
t

-

Ace heral Recorwrs. Inc.

25 say, evacuation.

Oi.
/ \

, w
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DR. SIESS: Wouldn't you be just better off putting1 j
|

'

2i monitors around every plant?

2 DR. DAHLGREN: Maybe sc.
,

4 DR. SIESS: Seems to me you've got as good a chance

5 of doing that as you have of cetting a fission product

6 release for an accident that hasn't happened?

7 DR. DAHLGREN: You may well be right. That may

3 in fact be the correct solution.

9 If that's the correct solution then you can move

10 on; if you don't know, you have to consider it.

11 DR. SIESS: A lot of the problems we had with

12 Reg Guide 1.97 was the requirenant that they monitor

13 fission prcduct. release at all release points or possible
1

14 release points, and nobcdy could decide what a release point

15 was. Whether this valve was going to be open, or whether it

16 was going out the sump or the auxiliary building or what.

o

17 i DR. DAHLGREN: To the best of my knowledge there
i

l
18 is not a gced way of measuring, stating what is in the field

19 I today, that tells you what kind of releases ycu have and

|
20 i gives you tne right informacion that you can feed into deciding

21 whether you want to evacuate.
.

22 MR. DI SALVO: Didn't I understand this to be
i

23 fission products established by Three Mile Island; I thought

24 that's what this item cons:dered.
ACW-Eedef al ReOGriers, IDC.

25 DR. DAHLGREN: Well, here's the data collection

$|J. . p)3$, 4 U
,
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I| and as Dr. Siess ;ust c.ointed out that may cr may not bed
. .

I
~

2 the solution. It may be you are going to wind up with such
i

3|l significant uncertainties that other approaches are warranted.
i

4 The question has to be looked at.

5 DR. SIESS: Well, what was the rel ease point at

6 Three Mile Island? The auxiliary building stack?

7 DR. DaHLGREN: I".'s my understanding there were

3 several.

9 DR. SIESS: I haven't seen any proof that there

10 was several, including the question of the CC generator

II which was blowing into the atmosphere when t went out; wasn'ti

12 it7

13 DR. LAWROSKI: What spectrum of accidents are

I4 these fission product release terms for?
.

IS DR. DAHLGREN: What spectrum? For the purposes

16 - - - -

or tnis discussion we are taking a wide viewpoint.
|

I7 DR. LAWROSKI: Including Class 9?

I3 1 DR. DAHLGREN: You cannet put instrumentation out
|

I9 there -- the impact is modest so ycu put cut something that

20 has wider range; if vcu are in a situation where you gettheI -

1

21 I next ten percent of accuracy, the next level, icu have an

22 order of magnitude increase in ecst.

1
,3 You know, there's limits for everything.'

2# DR. LAWRCSK!: Well, I didn't know where you were
IAc..rs cae a-occm. inc.

^5" propo sing to stop.<

448 219
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1

1

1 ! DR. DAHLGREN : It depends on the individual

- 2i situation we 10.1 at. You knew, you push things a little bit

3| farther with a little more research and not much more cost,|

4 then you might as well do it. If it winds up in significant

5 cost increase for scmething that's really pretty far beyond

6 what you are concerned with, then it 's not clear you want to

7 do it.

3 DR. LAWROSKI: Well, if you applied that to the

9 last item, up to Three Mile Island you would have people stop

10 when it ganerated 2200 ? temperature.

Il DR. DAHLGRIN: I don't think fuel clad temperature

'

12 got over 2200, did it?
i

13 DR. LAWRCSKI: 2200 F.
s i

l

14 DR. DAHLGREN: Oh, F.

15 I am sure it went over 2200 F.

16 DR. OKRENT: So I guess the same question relates

17 to the hydrogen explosion -- so I guess it's not clear what

I8 DCE has in mind; this culd be quite wide in sccpe or it could

19 be quite limited.

20 DR. DAHLGREN: Until more evidence is in on scme

2I of these latter questions, until some of che accident

22 analyses have been locked at carefully, and you can get a

23 '! range en what prchlems you cught to lock at, and also to some

24 extent en the tv.e.e of c_uidance you get from various official
un-, xere newner,. tnc.

25 bodies studying the problem.

-
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1 DR. SIESS: What 's no t clear to us is the first
;

^ 2| item en that list is clearly a TMI-2 post item; right?

3 DR. DAHLGREN: Right.

4 DR. SIESS: Is the second item to establish

5 exactly what happened at TMI?

6 DR. DAHLGREN: No, not as we envision it. It

7 is a class of accidents which have not received a significant

3| amount of study and needs to be locked at.

9 DR. SIESS: What does the heading " safety data"

10 mean as opposed to the other categories?
,

11 DR. DAHLGREN: There are some where in fact we

12 e:rpect you are building chronological models and obtaining

i
'

13 actual chvsical data, and other categories where you are
I. .

1,

4

14 doing systems studies, accident progression studies, risk
!

!

15 studies. '

16 DR. SIESS: Yr put analyses of accident

17 situations under safety data?

18 DR. DAHLGREN: No, the division I have in my

19 mind is that things like safety data provide data for medels

20 and things like that. Under others you do things like you

21 run systems studies where you use prcducts of the safety

22 data to find out what the impacts are.

23 DR. SIESS : The last item there, is that again

24 generic cr trying to figure cut what happened at TMI?
Aca-Federal RepCMf1, Inc.

I

25 DR. DAHLGREN: If it turns out when jou do your

e' ,', b) ]\ ).

-
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1 analysis of the type accident sequences, then you wind up
' icoking at these classes. It turns cut the hydrogen explosion

__ , !4

|

| is a generic problem, and you should icok at it.,

|
~

! DR. SIES S : In containment or in crimarv. systems?
. .,

DR. CAHLGREN: To the best of my knowledge I

am not aware of hcw you can get an explosion in the primary

system.

DR. SIESS: We all agree new there was a period of

a few davs where --
'

9

DR. DAHLGRIN: The answer to your question is

if there is a significant cossibility, if you could prcduce
11 - -

a mechanism for hydrogen explosion in the primary system, you

could Icok at it. But until such a thing exists --
3

(-
13

:
'

DR. SIESS: There are certainly some intersting
la

,

stions on three Mile Island as to P.ydrogen explosions
15

inside containment, the first being, was there one? I mean,g

if there was, how did it happen with 1-1/2 percent hydrogen,
1,/

and how much did it take to get 23 psi, et cetera.
l o,

That's an awful gccd place to start.
j9

sure scmetedy is caLig to lock..

20

at that particular question. I think scmebcdf will.,
.

.|
,, i DR. LAWRCSKI: Is this elaborated some place else?
u

DR. DAHLGREN: We are working on a revised program
,3.

d'' Tist all of these things as options .plan which w3
,1ce-Federal Repor7rs, Inc.

DR. SIESS: Just now they are your ideas?
2s,

CR. DAHLGREN: Yes.

' +i n . .
J1 y

MU t

__ _
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,

I
I
I

l

1! DR. SIESS. You haven't tried to crganize them,

i
'

2i cr pu :ollars cn them, or years on them?
|

|

31 DR. DAHLGREN: We are working towards that, we

4 have not yet got it in that state.

5 Obviously what we are doing new is going back and

6 lcoking at these areas and trying to devise a plan.

7 And we are complicated by lack of understanding

3 of what happens next year.

9 DR. SIESS: These areas v.ou had on the last vugra-hse

10 are the areas that the current program is already organized

11 on?

12 DR. DAHLGREN: Yes.

13 DR. SIESS: And these are additions to your~

14 current --

15 DR. D AHLGREN : Or things where we think emphasis

16 out to go, where wc already had items involved.
I

i

17 I For example, improved components area, we alreadv
I

-

i

I

la had valves, thingr- like that. And utility training, again,

19 there 's a number c f things you can think o f, things Ray

20 I said earlier on today. We are going to lcok at accident

21 respcnse, we are going to have to lcck at the extension of

22 simulator training to cover more accident sequences, we have

23 to 1cck at t".e effects of stress. I don't knew how much

24 .I further simulators have to be extended; my understanding is;

ac. raws newnen. w.
25 they go fairly far dcwn scre cf these accident paths ncw.

,), -

i (
,I.

_.___ -____ -.. __ ._



f7b219 219

1 I'm just convinced scme people are going to have to have

-

2 major programs and will have to increase safety consciousness
!

at all organizational levels, and improve maintenance and3 ,.
i

'
4 test procedures, less human error; even to have the operators

5 more cognizant of what happens when there are partial systems

6i failures, and the use of alternative systems.
i

i
1

I
7* Then you have to lcok at operator certification

3 and training, things like educational requirements,

? cperator capabilities, training methods, content of the

10 training, adequacy of simulator useage; should you have some

11 training on real plant? The certification procedures currently

12 involved, are they correct?

.. 13 These are the kind of things that we think we are
s

la going to think of.

15 DR. OKRENT: Do you think DOE would initiate

.

16 ' research programs in these areas cossibly for things like1 .

1
i

17 ' cperator training?

18 DR. DAHLGREN: Scmeplace in the budget you put

19 scmething in to werk in the operator training area, you can

20 get training programs upgraded and in place.

21 That would include some of these considera:icts.

22 Ycu kncw, the Congress has given emphasis in some of these
t
i

23| areas.

24 The last area, emergency recovery measures.
ac.4 c era, a.com ,. i nc.

25 The first thing I might want to mention we want to develop

,, )
Lh 0 -

_ _ - -
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1 ! design guidance to f acil_ tate contamination and accident
i

-

2 recovery; we might want to consider design guidelines for

3 future plants and modifications of current plant in order

4 I to facilitate these things; you cbviously want to evaluate

5 how you do fuel handling under accident conditions; waste
.

l
6 s torage, waste disposal are currently problems at Three Mile

7 Island, as I understand.

3 A national or planned emergency response organica-

? tion --

10 DR. SIESS: What do you mean there's a problem,

11 they are having difficulty storing the waste?

12 DR. DAHLGREN: Trying to figure out how to get

- 13 ? rid of it. They have not yet succeeded.
- i

14 DR. SIESS: Does that mean they don't know how

15 to get rid of it, or that they can't find anybody that will

'6 accept it, their solutions on how to get rid of it?
!
i

17 DR. DAHLGREN: I am not sure they found a place.

13 MR. GRIFFITH: The problem is that no one will
,

|
19 ' -

accept tne waste.

20 DR. SIESS: And hcw do you research that problem?

2I MR. GRI FITH: I wasn't addressing that question,
i
i

i

22| The research associated with the decentamination is to lock

l
23 at the metheds for decontaminating equipment and tecls,

,, i -

handling, and the prcblem that is involved with that is the' '
ActX)r*ers, Inc. |Ace-c erf er al

25 acceptance of the residuals, the wastes.

') ') 0.o
440 ""
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DR. SIESS: Decontamination and recovery is a1 !
,

1

- 2| generic L:em.

i

3 DR. DAHLGREN: It is generic er COE will not be
.

a in it. Contracts which are being locked at would invol'ce

5 a case clean up effort wit." R&D effort to decontaminate,

6 methods.

7 DR. SIESS: CCE would put money in so they could

3
watch P;w it was done, and hcw it was done, and what the

9 problems were, and decide what you might do on future plants

10 or existing plants that would make it easier?

11 MR. GRIFFITH: Well, we 01so would be involved

12 in the development of new techniques. In some places we are

13 already working on advanced deconte.nination.
fs
t'

14 DR. SIESS: And it could be used at TMI?
i

!

is MR. GRIFFITH: And elsewhere.

16 DR. SIESS: At TMI there 's a time scale, elsewhere
i
'

17 puts a different time scale in?

la DR. DAE sGRF Yes.

19 MR. GRIFFITH: We would be interestedin the things

20 which wculd be available in the national steckpile for

21 use in emergencies dcwnstream.

22 DR. S IES S : Cne of those might be ten years away.

23 That would be one kind of research. But TMI is probably a

24 v. ear awav. , which is a different s t o r v. .
w,:,,o aeoornn. inc. :

'

25 And the questica I am trying to get is, you are
go

L'a v L
0, h V

._
_ __
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I going to try to do the research and help recovery at TMI,
1

,

or are you s. imply going to observe and participate in the-

I

)

3| recoverv at Three MiAe to such a lutel that ycu could get a
!

4 basis for research that would help the next one?

5 DR. DAHLGREN: I think the latter would be closer

6 to at least part of the problem. There is though the

'

techniques which are currently being developed which TMI

3 constitutes a large laboratory tc confirm that these techniques

9 work as they have been developed.

10 DR. SIES S : And what's the possibility that they

11 got no problems at all in cleaning up TMI?

12 In which case we are hcme free; right? ,

13 MR. CRIFFITH: That's cossirle.
[ |

'

14 DR. SIESS: Not very probable, but possible.
.

i

,

15 I was wondering if your programs allowed for

16 that possibility?
.

I

I/| So you don't get started new on developing methods

1 that turn out not to be needed? The first effort is to see

I9 wha t happenec at Three Mile and find cut if new techniques

20 are needed, new designs are needed?

21 CR. DAHEGREN: I think we wculd agree with that.

,,! The work we have so far is c.uite sc.ocific.--

,

,, I
DR. SIESS: Now, when I come to the next item on'-

^4 that list, I go t no questions. I hink scoebcdy needs to start-

Ace f sf eral R ecor'ers. t nc.
*C

working there."

.nz
/,i -.<e

. _ .. .-



, w,93 ,,.3-~,.

ii DR. LAWROS KI . As I understand the situation at
,

1

2 TMI it is a matter of finding where to ship the concentrated
i

i

3| activated wastes.

4 MR. GRIFFITH: I think for the liquid right now

5 that may well be true. I think that cnce we go into the

6 reactor itself to decantaminate we may have a number of

7 surprises.

3 DR. LAWRCSKI: You are certainly going to have
i

9 more liquids.

10 DR. SIESS : You'll probably have surprises of both

11 kinds. Ycu are going to find some things that aren't working

12 and you are going to find some things that work very well
'

13 when you d.dn't think they would.{^
la DR. OKRENT : What do you see as the appropriate

15 means for the NRC to act in accordance with the words that

16 the representative of CMB used?

17' DR. SIESS: Let's finish this vugraph first.

18 DR. DAHLGRN : Cne clarification here: previously

17 there scme discussion about this, and I would like to

20 poin cut tha t this is in an early stage of development,

21 and that which has been prcycsed have been essentially

,

22 gatnered together as a result of our canvassing a wide

23 | segment of the industry.

24 It 's no t even been approved by DCE. Alsc the kind
Are ETCef al 4 9DC r?f r1. I f1C.

25 cf work I was talking abcut here, althcugh there's an interface

gn..,

NN lb*
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|
.

1 { in safety, that work is really funded presently in CCE as

part of t.be light water reactor technology in.p rovemen t-

7

y| program and is not really presently funded or considered as
|
, _ __

as :ar as budget categories are concerned.a saretv errort
_

'
a

DR. SIESS: Am I right tha t DOE coordinates
5

with NRC -- you did touch on that.
,

DR. OKRENT: What do you propcse that the NRC use
7

" ~~ ^ "
3

the CMB word -- to CCE concerning what it thought CCE should
7

do, on DCE's crocram for research to improve reactor safety.
10 - -

MR. GRIFFITH: Presently as I understand the
11

situation, Sol Levine and representatives from EPRI haveg
3

discussed this problem, and there is proposed to be a 'icint
13 ,

.

committee which NRC, Sol Levine, has the lead for setting
7,

un and gettinc established.
15 - -

And other than that at this particular time
16

i

1 the exact procedures for implementing this guidance have
l ,e

q
,

! not really been worked cut.
la I

!.
DR. CKRF' - If I can pursue it one minute:'

If,t

I

I Would it b,_ i . .;cien t fcr them to send you
,0 I4

a cryptic letter of the scrt the ACRS sent --
,1.

1

I (Laughter.)
,2 |.

'
|

,3 ,
-- saring we think you should work on, let met

2
-

,

i see, I'll find a statement out of Mr. Silherberg's prcsen-y'
l

sar-e.x w neva n n.-
ta tion .

l
4;,a8 9 ? bb"-
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1i The ACRS recommends further that emphasis be
l

~

2' given to scoping studies on topics relating to prevention
i

|

2! and mitigating of the offsite consequences resulting frcm
|

4 postulated core meltdown via tha liquid radwaste pathway.

5 If you got a cryp cic thing like that frem

6; Sol Levine or whoever, would that be adequate from your point
,

!

7 of view; or would you need something much more specific,

a cr what?

9 MR. GRIFFITH: I would hcpe there would be enough
a

10 coordination in this coordinating ccmmittee that we'd get

11 something a little more specific than that, and that there

12 would be some substantiation before we received dat as to

13 what it would mean to the parties involved.
. s

14 ' MR. NORIN: You must also remember the guidance

I
15 from CMB it must in fact be useful, where we expect use to

16| the end user.
!

!

17' DR. OKRENT: How would you judge that before

18 you do it?

|
19 CR. CAHLGREN: You have to have at least scme

20 indication that it is going to be something that NRC is going
i

21 to want, to really push hard to get in, or you are goinc to
1

~

22 have to have an indication that it has significant encugh

23 i safety benefit that the industry really says it's a gocd

24 thing to really do; it's going to have to lock to them like
AceJeceras Repor*en. Inc.

25 it has some kind of attractive advantage, like financial.

; 448 225i
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l
|
1

1j If you don't have something likethat it would be
:

~

2 hard for us to see why we should pour a lot of money into it.
4

3 CR. OKRENT: Now if the NRC recommends that CCE
i

!
4 1 do something solely in their considered judgment -- the

5 NRC has decided it was worth having CCE do a certain amount

6 of research -- it probably will not have arrived at a final

7 decision that this thing is going to be scmething they are

a going to implement because when they reach that final decision

9 they might not need that.
.

10 Somet imes you need the research just to know

'
11 how '.c de it, so you may want to knew which of two ways is

12 ', better Frequertly you are doing the rese ch to see if
i

i

I? ' ti A it sometning you are going to want to recommend.
I

14 Coes that constitute enough of a high mark or

15 now ever you want to classify it that CCE would not interpose

16 , questions: well, I don' t know whether the utilities will
i

17 | do it, er I don't know whether semathing that reduces the

18 I cost is there, and so forth?
!
.
I

19 MR. GRIFFITH: I think that we are going to have

20 to lcck at that en an ad hoc basis , but it would be :CE's

21 . intent to cccperate with NRC to get tha t work done which they
.i
!

22 felt was important towards making their decisions in the

23 licensing process.

24 j DR. SIESS : We were told that COE got a letter
AceJederal Aeoormn, f x.

25 from McIntyre, CMB, on 1 February 1979, that contains something

,

* '
"~q40
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similar to what Dr. Hendrie got.1
|

a

I
2 Would there be any objection to providing us with^

!
3I a copy of that?

i

4 MR. GRIFFITH : No, we can provide a copy.

5 DR. SIESS: ??s, because we just dida't know how

6 things got communicated, whether the same kind of language
.

7 appeared in both letters. Some of Mr. Kearney's language

3 wasn't quite the same as was in the letter from Mr. McIntyre.

9 It was fairly specific.

10 What is the status of this coordinating committee?

11 It took about a year to get a memorandum of understanding

12 before; I'm just wonderine what the score is now? i

I

I

13 MR. GRIFFITH: Dr. Siess, the ball is presently
'

i
,

14 ' in NRC ' s co urt .

15 DR. SIESS : Sol Levine's?

16 MR. GRIFFITH: Yes.

17 Ray Di Salvo did indicate it was being worked on

18 at least and being coordinated in RES.

19 DR. LAWRCSKI: Ecw many pecple does COE have

20 involved with the management at the present time with reactor

21 safety research -- light water reactors?

22 DR. CAHLGPIN : In cur branch working on LER;

23 there are two of us. There are some studies going on inrernally

24 which would include abcut up to 5 or 6 other people within
Ace sw.e v 9eoorm n.inc.

25 DC E , plus we have significant planning work in progress

]]?f9a u -

,
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; in scme of to2 contractors like Sandia.

I

oi DR. LAWRCS KI: This is for how many millions of

!

,I dollars?
*|

MR. NCRIN: We really don't have any numbers4

3 to talk about right no w on this.

I can tell you what went in for fiscal 80 and6

7 what the Congress has done so far.

3 The request in fiscal 80 was the same as fiscal

9 79, S4 million.

10 The House added $5 million, primarily training;

11 they amended it to an overall energy bill that not necessarily-

12 assigns it to this program.

I

13 The Senate Energy Committee has two amendments
i

14 request, one by McClure and one by Church, which would add

15 SS-to-SIS million. We don' thave the committee report.

16 So we are talking right ncw, assuming the

17 Congressional resolution is between those two numbers , plus

la our request, we would be scmething like $20 million.

19 I Ncw, as our expanded program develops it is possible

20 we may make additicnal requests.
i

21 We expect in the current go arcund in Congress

last fear it tcok til mid-August to get that finalized;2: q
--

I

23 .| so it's about tha t time scale.

24 DR. LAWRCSKI: With this limited manpcwer you must
Ace-f ecer al Reporters, Inc.

25 be quite s trained.

2
2. o(0

,

14b 4 '
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I MR. NORIN : We -- over the past several years
,

4

~ 2: ERDA and then DOE embarked on a decentralization mcde of
I
i

3j operation such that we have developed project offices;

4 all the people that were full time on FTF etayed with the

5 project. But we have a project office for CRER. There are

6 a number of technical management centers for various

7 technical R&D programs. Sandia is a technical management

3| center with COE guilelines for what that center does.

9 And they have a lot of direct responsibility.

10 DR. SIESS : You contract out the administration?

II MR. NORIN: Basically, yes.

12 DR. SIESS: And the safety program is all handled

13 at Sandia; how many in Sandia management?(-
i

I4 MR. NORIN : About eight.

15 DR. LAWRCSKI: Is that a different grot.g than

16 what NRC has out there?

1,/ . MR. NO RIN : Yes.

I3 MR. DI SALVO: I just wanted to comment. I think
i

l9 it's very clear frcm the presentation that what CCE is doing

20 i is not j us t improved safety prcgram.

2I But the point I want to make is that their

,2 safety technology program contains many elements which we4

_

a

22 ] would call confirmatcry research. So I think it's important
I

y.
not to overestimate the amount of money in the program-

ACE-E*t*tf 8| R tDor*tr1, |11C.

25 specifically ror imcroved safetv.
;.

-

i
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l

1 i A specific example o f the kinds of things I am
i

- : thinking about are risk methods subsequent to TMI -- much of
:
I

3I that work was also identified at NRC as being important work;
i

I
4 and I think we will be making moves in that direction.

5 Again, the operations and evaluations group seems

6 to be very slow.

7 DR. SIESS: Recognizing that difficulties still

3 exist in defining what we mean by " improved safety" -- and

9 maybe in a couple of years we 'll get our definitions all

10 straightened up, if nothing else by example, go through the

11 whole list of contracts and label them -- but recognizing

12 that difficulty I think as far as the ACRS is concerned

13 that its comments regarding the NRC's improved safety system '

(~ i

la program, we are interested right new not in hcw much money

15 DOE has but how much is being spent in direct support,

16 either by request or by chance or not by chance, of the things

17 NRC is looking out for.

la i So right now the physical experiments , if that's
i
1

19| the language, that's required to supplement or ccmpliment
i
l

20! the NRC program -- and if you at some time wanted to go through
i

21 | the CCE 's progra;u, maybe the next time we meet, you can lock.

22 at it and see hcw much of that either by chance or design

23 | fits your program, how much is the result of an NRC request
!
1

24 ~ by the coordinating ccmmittee or whatever.
2c.wer., a,ooren. nc.

U- MR. DI SALVO: I intend to do that. We are on the
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verge of doing that with the program plan that has been1 i
)

_ 6

2 prepared, and I think we 'll still do that with the program
i.

3 being prepared new.

4 We haven't any direct recommendations because

5 we don ' t want to prejudice what they develop ahead of time.

6|
But our priorities in terms of risk reduction potential

7 are well known.

3 DR. SIESS: I dsn't think any of us feel the CCE's

9 reactor safety programs should all be devoted to improved

10 safety systems. They have other objectives and they are

11 quite legitimate objectives which COE can do and NRC couldn't

12 possibly do. So there's no reason they should be the same,

'

13 but one has to support the o ther.
,

i

la I want to also ask that the subcommittee , in the

15 subccmmittee s comments to c.he NRC budget, you may want to

16 comment en the position of restricting experimental activity

1:7 on the part of the NRC.

13 DR. SIESS: The subccmmittee will not comment

19 but the whole committee will; and the subccamittee has the

20| intantion of referring to the whole ccmmittee the matter

21 that on scce basis we would like to ccmmunicate to CMB in

22 respcnse to Mr. Kearney's request.

23 He invited us to offer scme comments --

24 (Laughter.)
Am-EedPf 34 9eOONefS,inC.

25 -- and I feel quite sure that scme will be
_g
J-\*

, -, -

., 1 ' ,'
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I forthcoming.

2 We may also tell the Commissioners, and the+

3 Congress.

4 MR. NORIN: I would like to make the observation

5 that in my opinion all the things we've been working on

6' will in fact meet safety.

7 DR. SIESS: Yes, I think all the things NRC

3 works on in its total budget would lead to improved safety,

9 but they don ' t hcVe hhat label .

10 (Laughter.)

11 The problem is in words. i

12 Any other questions for DOE?
.

- 13 DR. OKRENT: I guess I might ask when you do have

14 your program plan in some kind of a formal stage of writing,
i

15 even if it's tentative because you don't know how much money

16 you are getting, is i'. fair to ask that a copy be sent to the

17: ACRS of fice?

18 MR. NORIN: I think we can do that. I'm not sure

19 at what stage, but I'n sure it doesn't have to be a final

20 report before we can send something that would be meaningful.

21 DR. SIESS: We would appreciate i. t .

22 Okay, then, on to the last item on the agenda,
,

23 ' which will be a presentation by the representative of

24 NUCLEDYNE Engineering Corpcration on the passive containment
ACW-EN t<al RecorTers, Inc.

'S system.'

48 237-
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1 I assume Mr. Falls will do that?
-

2 I thank you for your patience, and I hope you

3| found it an interesting day. You could have shown up at

4 four o ' clock and you wouldn ' t have been late.

5 MR. FALLS: Thank you very much.

6 MR. ETHERINGTCN: Mr . Chairman, I would like to

7 have the record show that I have a conflict of interest

8 I in this case, and I shall not be participating.

9 DR. SIESS: So noted. Since this is an open

10 meeting, you may remain in the rocm, Mr. E theringto n .

11 And you may remain in that chair, it you find it comfortable.

12 (Laughter.)
i

13 MR. FALLS: I have not minded waiting, Dr. Siess,

i
14 it has been a very illuminating day to me in many ways, one

15 of the ways in which I may comment on as I go through my

16 presentation.

17 - I tried to make this presentation very short. I

I.

la | was told I would have 15 minutes. I have limited it to a
!

i

19 i little less than that.
I
I

20 ! Consequently you will find that within the

21 formal presentation here, I will make certain statements

22 which you may 'like to have more information on; some of this

23 | has been given to you in the form of handouts .

l24 i We appreciate this opportunity to make an oral
:

Am4=deras Repor*ers. Inc.

25 .i presentation concerning the pascive containment system
!

a . , , ,

|* Y ' ) ~EL{ 4 U (j-
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and we trus t that this is an idnication of a renewed interest
, 1

2' in this PCS concept and our claims as to the improved safety
}
,

2i of light-water power reactors resulting frca its application.
|
)

The PCS concept has been known to NRC and ACRS4

5 for over three years. A direct request was made to NRC

6 for a safety review of the concept in February '76.

Subsequently a presentation was made to the NRC-
/

3 S taf f on July 21, 1976. This finally resulted in a letter

9 from Chairman Hendrie on November 10, 1977, some 16 months

to later, which stated in part, and I quote:

11 "It seems to me, and I believe that the staf f

12 would agree, that ycur Passive Containment System has

( in principle the possibility of bein9 en9ineered into a1,.

14 licensed light-water power reactor system".

15 However, our request for a review was refused

16 for reasons as stated in that same letter, and I quote:

1

17 i "that evaluation of the design and review for
i

i13 , licensability would necessarily be a substantial undertaking. "

|
19 | We would venture to guestimate nhat this --

i

20 and I say "guestimate" -- that this undertaking would be

21 substantially less than the ef fort required, both in research

22 and regulatory activities, for the Three Mile Island incident
a

|

23 and possibility some other forthccming incidents. Mom onJ

i

24 I that a little later,
a

Ace Feceras Aeoorters, Inc.

25 When cur efforts to obtain NRC consideration had
,

.

,,.

. ~ ~
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1 apparently failed, we submitted in September 1977, ani

:
i

- 2 unsolicited proposal to COE, at tha* time ERDA, and the

I2' Electric Pcwer Research Institute, for a research and

4 development program.

5 NUCLEDYNE's proposal was accepted, docketed

6 and arrangements made with the NRC 's Of fice of Nuclear

7 Regulatorv. Research to evaluate the performance of the PCS

3' over the full spectrum of pipe brea' ,

7 Again, no work was performed. COE then assigned

10 that task to Sandia Laboratories, where a limited technical

Il evaluation is now underway. We are indeed grateful

12 for this CCE effort, but it will not substitute for the
i

13 initially requested NRC-ACRS review.(' .

14 After having written tP>.0, we realized that might

15 leave you with the wrong impres; ton, so let me add this

16 further statement:
,

17 It should be noted that CCE has not made a final

18 ccmmitment to undertake the R&D nrogram originally proposedo
I

ja i

by NUCLEDYNE. As I already stated, COE has given Sandia1 i
i
t
i

20 | Laboratories an assignment to undertake certain review
i

|
21 and analysis work on the PCS concept. The results of that

i
i
|

22 effort will be used by CCE as a basis for determining their

23 future involvement in the PCS R&D program and possible industry

i,4 suppcrt o f the program and funding o f the program.4

Acs-rederas Recorwrs, Inc.

25 I thought ycn probably should have that explanation.

448 23
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I I didn't want to leave the wrong impression.
,

2' On January 9, 1979 we again wrote to Chairman''

i,

3 Hendrie. We submitted a document which discussed how PCS

4 would respond to each of the five research projects and 11

5 research topics identified in NUREG 0438.

6 Copies of this dccument, dated June 12, 1978,

7, have already been provided to the ACRS .-

1

3 In cLr letter we requested a renewed study and

9 consideration of this unique concept by the '4RC .

10 Dr. Saul Levine replied on February 9, 1979

11 that other concepts to improve safety merit higher priority,

12 and that we have identified no basis for changing our

. 13 priorities at this time. ;

14 Gentlemen, all of this adds up to our belief

15 that the only consideration NRC and, consequently, ACRS ,

16 intends to give to improved LWR safety is to fix up existing
;

.,

17 concepts via the ratcheting route.

18 Ne do not disagree tha t some such fixing up is

19 reuired to improve existing plants and those under
.

I20 , construction. Mcwever, there willbe more nuclear plants

I

21 | built to provide energy independence fcr this country

22 and consideration must be given new to the ccncepts to be

23 utilized in the design of this next generation of LWR

~4
I plants.'

AcsJecerse Recornes. Inc.

25 And I might interpolate here that I was happy to

[4 k 3 2 9

-,.-..-..e a. . _
...-; .,7
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hear several references during the day to total plant

,

I

i
concepts rather than just simple systems or pieces of systems

-

7

i

,| or pieces of equipment.
w |

|

In NUREG 0006, Section 1.2.4 stated that
3

"research for improved safety is research on advanced
3

.
concepts, systems and processes believed to have potential

e

for ir7rovinc the saf ety o f nuclear power ."
7

The fiscal year 1978 budget authorization act
g

requires the NRC to develop a long-range plan for the
9

development of new or improved safety systems for nuclear
10

power plants. NUREG 0430, which respords to this requirement
;j

makes numerous references to the necessity for advanced
12

concepts and alternate concepts.
33

We emphatically ask, how can the NRC and ACRSg

continue to refuse to conside the PCS in the face of
15

this requirement and when the PCS has so much to offerg

for our countrv's needs?
17 , -

PCS, as we've said many times before, addresses
;g

generic issues. It anticipates solutions to such generic
39

items, including those surfacing at TMI.
,0 i.

i

I No one in the industry with whcm we have discussed
2,, I

the PCS -- and this involves a large number cf utilities,
g

ac t c -eng nee an nu acrarers -- ncne of t.htm 'asn
23

concluded that our claims for the safety improvements by
3

Ace Fwman Repornrs, Inc.

use of the PCS cannot be substantiated.,5.

448 23t
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!

1 | To support these claims we provided to your ACRS
I

2 staff a few days prior to this meeting a number of documents
i

2 concerning the PCS and its latest development. We have also
!
i

4 handed to you today certain other documents including a copy
,

5 of tese remarks.

6|'
Let me now get specific and illustrate how effec-

i

7 I tive the PCS is in improving safety by relating it to
I

3 the identified events as they occurred at TMI.

O First, I should point out that in the PCS design

10 all relief and safety valves, both primary an 1 secondary

11 system, relieve into a number o f large tanks cc ntaining

12 chilled water.
4

13 Second, had TMI included the PCS in its design,

(
'

14 there would have been no core damage and no release of _,

15 radioactivity outside of the containment.

16 Here, briefly, are the masons why:

17 Information providing backup to these claims

la ! is provided in the separate handouts.

19 Let me take the TMI events one at a time, six cf
|
|

20 | them, as we have seen then published.

21 TMI event number one was loss of normal emergency

22 feedwater and the steam generators bciled dry.
r

23 The PCS response would be this:

24 Cn the loss of feedwater ficw, relief valves
Aces Wef aa Aeoorters, Inc.

25 . rovided at the steam headers within c. rima-' actorp

:2 $3
'

-- - .
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I containment automatically open, initiating steam flow through
,

i

^ 2 steam jet injectors. The steam jet entrains water from
i

,e
- | quench tanks and injects the mixture into feedwater headers.

i

!

4 . .

reedwater is injected into theA sufricient amount c:-
_ .

5 secondaries to gradually increase the liquid level resulting

6 frcm the steam blowdown. The steam blowdcwn transfers the

7 energy resulting frcm core decay heat and reactor coolant

3 system cooldcwn.

9 The second TMI event, the natural circulation

10 of reactor coolant was lost reactor cooland pressure

II sustained a transient; the pressurizer electromatic relief

1 '' valves opened.;

13 '

The PCS response: Passive feedwater injection(-
.

,
.

I# into the steam generator secondaries maintains water level

15 ror natural circulation transferring heat from the primary
- .

16 to the secondary system. At 50 F per hour cooldown rate,
1

17 of reactor coolant, pressure transients and rellet- valve
.

I8 openings at the pressurizer are eliminated.

I19 ' The third TMI event -- yes, sir?

'O CR. CKRENT: '4 hat I heard was that you continue'

'l
| to put water into the secondary side via PCS?*

,,I
MR. FALLS: Yes.''

23 | DR. CKRENT: But we were losing wate- on the

I,3
crimary side, and ycu did not at this point at least mention'
*

Ace-ceeersi aeooners. Inc.

'S* how you are going to make up water on the primary side.

')39e a
44o -
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'l
|

|

1 ! MR. FALLS: May I get to the next event?
!

-

2 DR. CKRENT : All right.
i

2 (Laughter.)

'

4 MR. FALLS: THis event was the natural circulation

5 of reactor ccclant was lost, the reactor coolant pressure

6- s% stained a transient; Ehe pressurizer electromatic relief
|
.

7 valves were open, and began to discharge.

3 The passive feecwater injection into the steam

9 generator secondaries maintains the water level for natural

10 circulation transferring heat frcm the primary to the

11 secondary system. That's one step.

12 Now, the next step is this, this is what we

13 classify as the third TMI event:

la Pressurizer relief valves failed to reseat,

15 the pressurizer relief tank rupture disk gurst; the reactcr

i,6 building *cas ficoded with reactor coolant containing fission
i

17 j prcduct
!

l
13 i *he PCF respcnse was this:

i

i

19| Two deluge tanks of which four are provided have
I

20 sufficient heat capacity and freebcard space for the bicwdcwn

21 of the stored energy in the reacter ccclant, thus
t

22 eliminating any possibility of pressur;:ing the deluge tanks

23 | or ficcding the primary reactor containment.

24 So we ' ve got four of these tanks, and
AaJm:eral Aeoor+ers Inc.

- --

25 two of these are sufficient to have sufficient heat capacity
a %

=AO k
n, 4 0
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1 to take the stored energy in. the reactor ecolant.

2i The fourth event, the core became uncovered,
i

2i there was degraded ccoling, and there was circalloy
i

4 clad damage with fission product release.

5 The PCS response to this:

6i Adequate heat transfer by natural circulation

7 prevents reactor ccolant press"re transients and -- it

3 prevents those in the first place-- and relief valve lif tings

9 thus also prevent .it -- thus retaining the coolant within

10 the reactor systa'..

11 < The passive safety injectin system then

12 maintains the reactor ccolant mass inventory and system pressure
i

!

13 for continued natural circulation. These injection systems
{ !

|
1

14 cannot be compromised by operator action. !

15 New ar cointr you see, we would not have'r . .

16 had the pressurizer valves operate, and therefore you would

'7 not have lost the primary ccolant in the way in which it

18 was lost.

19 DR. OKRENT: That I don't understand.

20 The TMI-2 event if I understand it involved

21 opening cf the pcwer operated relief valves for if you

22 had any need of achieving natural circulation and before

23 t you had any cpporrunity to try to pcur water into the primary

24 system; but th =_ t ' s the way water was lost.
-

,

am_.c-e a. w r m t inc. i
25 Ncw, maybe your PCS will make up the water that 's

.., n ;
.

. .
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13 lost. But I don't see how you keep the valves from openi..g.
1

- >

2; There may be something, but at the mcment I
i,
i

3i don't see how you keep the power operated relief valves

frcm cpening.4

5 MR. FALLS: Well, as we walk through this, taking

6; that number one, which is showr here, we felt that event

7 number one would never have happened if it had the PCS
I
.

!8, design.

9 And we give the reasons why here.

10 Then we said, well, let's assume that that did

i

11 happen. How about number two, the second event in sequencc?

12 And we came to the conclusion that that would not

(' 13 have happened.
'l

1.1 Then we went on to each of those events, and said

15 what happens if everything else happened ahead of this up

16 to this point? That's the sequence in whicn we made this

17 analysis.

la It led us then to the general overall conclusion

19 that if TMI had been designed using the PCS, there would have

|
20 | been no situaticn develop that would have caused damage;

I

21 and there aculd have been no release of radicactivity.

22 DR. CKRENT: Well, again, .: the mcment ! am

23 at a loss to see -- and I must confess I don't have encugh

24 information in the reports I have to tell exactly hcw your
ACS Eedefal RepOfTef 5, InC.

25 passive system, makeup system, or whatever is the right name,

-

1/ ! $ / 9
to* '/ f.
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1

1 works; there must be a more detailed report which we have
i

i

-

2! received in the past.
!

3 But these reports are rather sho2 c.
I

4 I MR. FALLS: Yes, they are. There are more
|

5 -detailed reports that have been provided to you in the past.

6 The latest report is the blue covered one which is the

paper which we gave at the American Pcwer Conference in7

3 April, which described a modification of the original PCS

9 design, which eliminated the deep wells we had originally

10 designed for, and eliminated the rupture disks in the deluge

11 tank system; and were replaced by another series of tanks.
,

12 The deep weel was in effect replaced by four

- 13 separate tanks that were mounted up in the structure; instead

14 of having rupture disks, they had a.rather unique inverted

15 U-tube kind of an arrangement, so tha t the water would be

16 discharged as the pressure built up in the restricted free

F7 volume, the water would be discharged from the quench

18 tanks, to then flocd the compartment.

19 : DR. OKRENT: Which is the dccument in the
|
|

20| bibliography given at the back of the little brcwn folder,
1

1
21 > which of the dccuments would you say gives the detailed

22 * description of the PCS as it is now ccmposed?

23 - MR. . ALLS: The best one to refer to wculd be'

|

24 | -- there are two of them::
iw x u seoor m inc

25 The basic system as criginally conceived is

440 2ptU..n
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!

;, described in the first one, NEC li that was the original

-

, one. And you should have copies of that in your files .
.

3| The latest is the last one, and that describes

!
4 -- this item 13 -- and that described the latest version

5 which is essentially the same as the first one, as the

first biblio grac. hv. item, except for the elimination of the6

deep wells and the change frcm using rupture disks and the,

3
intended U-tube type o f release .

9 I would suggest if you want to get the detailed

ja versions of it, that those two would be good, the best documents

11 to take a look at.

12 CR. OKRENT: Have you done any failure modes and

7-
j3 effects analyses or other kinds of logic studies to see

ja] whether there are kinds of events wherein the PCS either

15 would not have the necessary capacity or might run out of

16 adequate water, such a situation and so forth and so on.
1

|
;- Is there some document which icoks at the PCS

73 and sort of establishes its capabilities and its minimums?

19 I mean you don't have an infinite amcunt o f water . ! am

0 sure I could think up scme scenario that could use 2p all1

21 the water in one of your deep wells or whatever.

22 MR. FALLS: I am sure that ycu could.

DR. OKRENT: I get paid for dreaming up scenarics9. ,.I
I

2a ' while sitting here.
I

> < -e aeas naoonm x.!
25 ( Laughter . ) /,

, ,

./ 2 -
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1
|

Have you done it for the PCS and try, as I say,1

I

2' look at the capabilities and also its limits; and if that's
1

3 one of these documents?

4 MR. FALLS: We have done some of that.

5 le reason that COE had originally agreed to

6 undertake some werk was because we had not had an opportun:ty

7 to for example do analysis of the response of the ECCS over

3 a f ull spectrum o f pipe breaks .

9 We s tar ted with a LCCA, the DBA, and our analyses

10 were dcne in some detail, including some cceputer programs

11 which, incidentally Commonwealth Associates in Michigan

12- did for us.

13 They showed that the information, some of whichg' '

14 is included in that number one report I just referred to, t

iS -- however, this is limited in how far dcwn in pipe size

l
16 it can go and get results from that particular program.

17 We have not been able to do an analysis all the

18 way dcwn for the full spectrum.

19 The question which I guess was first raised by

20 , vou, bv. Mr. DiSalvo, and later in CCE was: hcw will this
.

I
21 i respend over the full spectru:a of pipe breaks. And we

22 admitted we did not know.

23 |
We can postulate some things which we thought

I
24

I
would be coed; it was responsive and we weren ' t sure. And'

A N FMef 36 AfDOr'efs, Inc.

25 so this was a part that they felt they needed to have answers

44b 246..o n<
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1 to before they were willing to go ahead with the rest of the
!

_

2, R&D progra.T

i

3' So a direct answer to your question: we have done
i

4 scme in the upper end of the major accident range, but we

5 have not done the full spectrum. But it does need to be done.

6 DR. OKRENT: I probably should amplify on that

7 remark.

8 I said I am paid to do things 11 ce asking

9 questions.

10 My wife always reminds me that in 1957 when I

II was together with Mr. Palladir.o before the Joint Committee on

12 Atomic Energy, the Conc essman asked us, was the ACRS pa.id

/~ s 13 I enough? And I said yes. i

'

14 And she points to the low hourly rate. I

15 (Laughter.)

16 DR. SIESS: That's because you work fast.
I
i

17 ~ DR. FALLS: I suspect if everyone involve den the

13 work done to date on PCS figured what tneir hourly rate was,

19 i they'd be on trouble with the minimum wage law.
I
i

20 I (Laughter.)

21 ' By maybe a factor ten-to-one.

22 (Laughter.)

23 i Well, I'll leave it to you to read through

24 these six events of TMI. I won't go into that.!

Ams.cers a.mnen. inc.

25 Let me just spend -- did I answer your question?

90
4 4' '0
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1

. _ . 1 DR. OKRENT Yec.

2 MR. FALLS: As a result of their being no core damage
|

3| or release of radioactivity with the PCS as we claim, there

a would be no problem of cleanup and decontamination af terwards.

.c If for any reason it was desired to inspect the

6 fuel the refueling enclosure in the PCS design, which is

v, removed from the primary reactor containmentr would provide

3 a controlled atmosc.here f.or fuel removal oc.erations.
,

.e

9 We would like to bring one other aspect of PCS

to to your attention,jdnd that's the matter of retrofit.

11 Actually PCS consists of a series of several

12 different systems and subsystems, any one of which might

(
13 well be ralled out, looked at, and considered for retrofit

t .t as a possibility.

15 Cur preliminary review of a number of existing

16 nuclear plants has convinced us -- including TMI, incidentally
i
;

17 -- that some aspects , but no t all , of the PCS safety

i

laj features can be retrofitted to scce o f these plants.
l
1

19 ' We believe that the physical piping and structural
i

v t arrangements are such that the emergency ccre ccoling system anda ,
,

21 ! the emergency feedwater injection system portions of the total

22 PCS concept can be retrcfitted to scme of the existing PWR

22 , plants.

24 Frcm a functional viewpoint these systems could be
|

Acir Eecer31 AeCorters, IOC. .

25 added with essentially no changes in the present basic piping

448 24~3'
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i or equipment arrangements.
,

The ECCS would call for the addition of the;

t
.

,| refill tanks of the PCS . The present accumulators could be
-.

,

I

I

4 used in a slightly different manner, that is, they would

.c be completely filled with chilled water, or approximately half-

6 filled, to provide double the heat sink capacity of these

devices as they are new used.-

The potential retrofit of these PCS safetv
3 -

9 features requires investigation on an individual plant basis.

19 The extent of this retrofit is subject to space

11 and structural limitations of the existing structure.

12 The retrofit of the emergency feedwater backup

13 and reactor cooldown system, involving steam jet injectors-

14 in conj unction with quench tanks , is subject to space-

15 available and structural support for those tanks.

16 Also the retrofit of the passive safety injection

17 u portion of the ECCS involving steam jet injectors in
1

18 refill tanks is dependent on space available and structural

!g support of these tanks.

C Finall'1, what is it that we now seek hv accearinc- -- -.

21 here before you?
,
I

,,
- -

inWe hcce that vour deliberations will result
..

a recommendation that the complete PCS concect be activeli3jz - -

! considered in any of the evaluaticn and research work planned~4i

AcaJ*Cer31 Reccr+er3, Iric.

25 on alternate and advanced concepts as called for in NUREG 04 38

7$k5nk40 TC
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1 j and other NRC and CCE documents.
!

_

Furthermore, to the extent consistent with your2i
:
i

3i scope of responsibility, we urgently request your support for

4 the funding of the PCS research and development program.

5 This would include both authorization and

6 appropriation of sufficient monies to carry cut the program

7 in an expeditious manner.

3 If we do not take immediate steps to encourage

9 the continued construction of nuclear power plants we are

10 going to be faced with economic and electricity blackouts in

11 this country in the very near future. Improvements in the

12 light water safety promotes public acceptance of nuclear

(~ 13 power, enabling energy independence.
n :

'

la " Gentlemen, that's the end of my formal

15 presentation. I would be glad to answer any further

1.6 questions that fou might have.
I

17 DR. SEESS: Any further questions, gentlemen?

I

la| DR. OKRENT: I have one.
I
|

19| Do you recall when COE expects to have the

:o review it's having performed of the PCS?
i

21 MR. FALLS: The latest was that Sandia -- Dr.

I
22 '- Dahlgren, do you remember what the date was?

As I remember the date was in the neighbcrhocd
23 ]

a

24 ! of September, they would have the work done with a recort
I

-

amacnai a oorms. m. I
25 back to DCE.

t

O

._ __ _ _
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II And at that time OGE will consider what the
i

I
4

~

2' repo rt ccvers and make their decision as to what they propose
!

i

3' to do frca there on. And this could range all the way from
I.

4 nothing to continuation of the program.

5 DR. OKRENT. And that will be publicly available?

6 MR. FALLS: I assume so.

7 Well, again I thank you for allow.ing me to appear

3 here. If there is more we can do to provide you with

9 additional information, please let us know.

10 DR. SIESS: We will.

II Gentlemen , the remaining items on our agenda

12 ' have to do with comments by the subcommittee.
.

l.

13 And I have written down what I think are questions{
14 we need to discuss, or at least have to have answers to by

1

15 the subcc=mittee.

16 What I propose to do ncw is read these questions,
I

o

17 ] and let you decide whether, considering the hcur, we want

f
18 I to try to get some answers new; cr whether it might be possible

!

I9 since three other members of the subccmnittee as well as I

20I will be here temorrcw, to think it over tonight, jot down
t
i

21 I scme answers, and get them back to me temorrow in time for
I
I

22 I me to take home and work on. I have scme paragraphs tc write
|
,

23 1 for that report, before I start getting other pecples'
1

9z4 4...
ace.;-cers Reocners. Inc.

oc
These are the questions that I have written out."

I

isv(')R,'1A0k 4 ()

__ _ _ _ _ . . _
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!

1 The FY 80 supplemental budget request for research
-

2 to improve reactor safety systems is $4.4 million. This is
i

2 ! compared to the $1. million to which the original request
!

4 of $4.4 million was reduced. That's a 3.4 million increase.

5 The questions are:

6 Is this amount sufficient?

7 Is it an appropriate portion of the approximately

3 $30 million total of the FY 30 supplemental request?

9 And are the levels of support for the teven areas

10 -- that's the five concepts and the scoping and value impact --

11 are the levels of support for the seven areas appropriate?

12 Those levels are indicated about the fourth page

(~ 13 ' of the handout.
,

14 }!
So the first question has to do with the FY 80

.

15 supplement, at this point S4 million.

16 The second question relates to the FY 81 budget
.I

17 request, keeping in mind that this is all we have to comment

la| upon at this stag . This has not been approved by the

!
19 I oudget 'eview group or the Commission. It is what Research

I
,

20 I has submitted, presumably it's what the Commission asked
i,

I

21 |
us t' comment on .

22 ' What they see frca the budget review grcup may
|
I

23 1 not be research proposed. We will not be able to address that.

24 The FY S1 budget request for improved safety systems
Ace-Feceral Reoorte-s Inc.

25 is $4.7 million, assuming they only get the $1 million

2 " ')3-
,

446
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|

1] this year; $1 million in 80; and 6.6 million assuming they
i

get the 4.4 in FY 80.,
.

3; Is this amount approcriate for levels of succert
- --

1
i

i for the various areas?
4 i

. For FY 80, I guess there's not much they can do
a

to initiate a lot of new areas; in FY 81 they could.

The third item:,

/

Should the report to the Commissioners contain
g

comments on CMB restrictions on physical experimentation?
9

Such comments could advise the NRC to protestjg

or appeal this prohibition -- to put that in a letter to thejj

Commission.g

Alternatively, the ACRS could inform CMB directly(^ g

of its opinion, as requested by Mr. Kearney.
j,

He said, " send us your minutes", I guess; but the
15

minutes of the subccmmittee are not going to Mr. Kearney asg

I
I an ACRS cpinion. It would have to be a letter from ACRS ; I

,,
.. .

am not sure we should be writing CMB.jg
t

' | The fourth question:
39

t

|

,C| What shculd ACRS do abcut NUCLZDYNE 's PCE , which
4

is clearly scmething in the way of an imprcved sa:aty
,14

system?
22 -

I have indicated some choices:
,3.

Initiate a review by the ACRS. Can we do this?
44

Ace-Fecer at Recor'ers. inc. I don't know that we can initiate a review if the Commission,54

,

__ __. 't'tO L]&e i
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I
1 hasn't.

,

: Recommend that the NRC Regulatory Staff review it,

,, which would mean automatically tnat the committee would
.

|
;
'

4 review it.

5 Recommend that NRC Research fund a contract to

6 review it under the improved safety systems effort.

7 Forget about it, o r o th er .

3
I think that's all the choices.

9 And out of those, only the item that says that

to NBC Research should fund a contract to review it would lead

11 to a ccmment on our report to the Commission on the 'audget.

12 Wait until Sandia repor*.s on CCE funding -- but

I

- 13 again, for the letter for the Commissioners next =cnth,

14 the cnly one in here that would affect that would be a

15 recommendation that SAC do something; and I doubt if we'd do

16 that until we'd heard from Sandia.
I
'

17 Now, would you like to discuss those icems ncw?

ja Would you like to think of them overnight, put scmething

19 dcwn in writing. You could get this Xerox'd. I think it's

20 readable,
i -

,1| The in crmatacn ycu need is in Ray DiSalvo's
.

22 handcuts, the dollars are on paga 4, Okay we'll get Xerox

'3 copies for you and you'll think abcut it tonight.'
t

1

24 Any other business?
Ac..s w:er o s emrtm. W.

25 (No response.)

2.3
aAoo
.

_. . -
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Thank you.1 !

!

21 Meeting is adjourned.
!

3I (Whereupon, at 5 : 4 5 p . :n . , the T.eeting was
i

4 adjourned.)

5

i

6'

7

3

9

10

11

12

13 :

1.1

15

16

|
1

17

laI
t

!

19 !

20 i
i

.

i

|
,, !
66

i

23

1
24

i

Am f ecera6 Reconers. Inc. .

25
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i
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'

l
'
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|
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,

FILTERED CONTAltlMEllT CONCEPTS, RESULTlflG lll IllE

!
DEFINITION OF SYSTEM DESIGil REQUIREMENTS Afl0 IllE

RISK REDUCT10fl VALUE AND COST IMPACT ASSOCIATED

WITil IllESE REQUIREMENTS

:

FUNDS: FY 1979 - 300K
'

FY 1980 - 300K

IE
O

- i



.

,

'

" .

D
E E
L T
U E 0 0 0 1 1 1 1

D L 8 8 8 8 8 8 8
E P / / / / / / /

M 2 6 6 3 5 61
l 1
l

C O
S C

T
N
E
M

9
l
t

l

A
T El
f T0 AC L

UD C TE lL lT A El

E S C Ml

V E S S
S , S T

l

Y S E l

L L S E
S A E S M
T D A El

l

P A O R
E M T I

C G C U
l N L A Ql
l f

A P EA O i

L C R C M R
I IP E l

K N E T I S - i

S M G R Y E E Gl
i

O L C U I TA A I l

I R S G P A L S Rl
l

G E E E A E Ol l

O D E R lA U V D Pl

R Q E
P P M M P E M E R

O S R SO R I

O O LF L O R L l
l

F E F E E 0 F P A
A V R T V C R O N

E E R IlR E E l

D P P FD D P I

a 7c, ge
\

| | ,!



7 .

.

ALIERflAIE_SilllIDOWILilEALREliDVALCollCEl!IS

C0ilTRACTOR: SAflDIA LABORATORIES

OBJECTIVE: TO DEVELOP DESIGil REQUIREMEllTS WillCll EllllAllCE

Tile RELIABILITY AllD AVAILABILilY OF DECAY llEAT

REMOVAL SYSTEMS AllD TO ASSESS Tile VALUES AllU

IMPACTS OF IMPLEMEllTIllG TilESE REQUIREMEllTS
! .

FullDS: FY 1979 - 100K'

FY 1980 - 300K

FY 1981 - 200K

.n.

N
o

n .



i

*

E
L
V 9 0 0 0 0 1 1
l 7 8 8 8 8 8 8
l

E / / / / / / /
9 2 3 9 9 1 7l 1

i

f
S

S
I
P
E
C
l
l

o
C

L
A
V
O
M
E
R G

m
l
t

li
A A N

EE I

l R Tl

E A
T El

i

R C SW
l

I

O R i N E
D C T O R

I UT
u D R T S
l N O P A
i

A O ES
G M

E S S N1
f

L G ) Tl iT i

S CA G R E I

D S T Al I I
i

R S U O E Pl
l

E E Q M D E M
T D E M I

L R C L E
A R D SA l I

f s TlS G Ul I
t t! LlK E I 0 O T U A i

L P Q G Ul IS R l

SA R E T E E E I

R C R T El

T U V A
l 1 l.

C E R P R
i f l

E S 0 N A O
Y Y P C G V T

lEf F O P I i

Z E0 T S ll I

C E C Y MtT n l

i l

f t l E E D E L U1

E E S V L ( L A C
D D E E E Ol

t

S S A D)
I I I

$0 N
3

,

~
' :



O ; .

IlutWLElll10fLSEllS111YllLAllALYSIS

CollTRACIOR: BR00KilAVEft

DILIECTIVE: T0 IDEllTIFY llUMAfl ERRORS Wil0SE REDUCT10ft

WOULD MOST EFFECTIVELY REDUCE RISK

FllflDS: FY 1979 - 100K

FY 1980 - 100K
,

|

m

.

t;

r4

.

"d



9

m

9

J
D C": O O O
C23 N N co co
L.J N N N N

W = N O O-
%

H-
C/)I
>
_f
<
-

-- -.JM <~

M -

f-
+- =

- u- =H O u.Jm
Ch Cn &
O C:0 CM M C
L.J O = L.J C
CMI 0:0 C b-

< =J c:: -

u.J % c:: O
-

Q M C -

Cn = = cc &
- O Ud < < ~

W M ::E- C:: CM c::: a
i D + 0:0 0:: C

* = = Q LJ L;.J

O O C: =
L] O U ::: =

-c
D N - L.J < M~

H RJ |||E- CnZ -

b 1 'b 2 C-xw -
'

L.J < M = >- M
>- 3 = H % =
< < < <
U 0: > :::

7 AQ -49u

ia
__ _



. .

,

. .

s
.

PRESSURIZED WATER REACTCR's

HUMAN ERRCR LIST FRCM UASH-1400

9*hist i 1
.L$ L 1. b.L

.

.

Brookhaven National Laboratcry
b Associated Universities, Inc.

Upton, New York 11973

A. AZanil
J.M. Dickey
A. Swcbeca

rA 9eo
S

__



.

W
~.

>-

..-

e
.m ~7 m m m ~3 M ~3=

O| N N N N N O N N
<, e m N m N ~3 ~3 m m a e m

' i t i e e N N % A I I.

-| O O O
O.

O OO D D m v -

<j - - -. i e i -w -. -

>. > x >< x x o C.
O O x x,

<
O. O. O. O. O. O. O.

- - -*
O x x x x o
O| M - -. m m - = W O kA

m

W N
e a.C e.s g

m,1 -.
; v v
Z "O e A O d C C C C -. O e e e

i

71 e A .O C A C C 4 O C C C Q C
*U i i I a f I 1 4 4 i t i t t

.I O O @ A O d W .O d 4 4 @ O A

C. ll - - - - -

! - - -. - - = = -

.O % ' % .% 3 O O O O N N N
N N N ~4 N N N N N ~1 m M M,

I I e i 1 1 I i e i I I i !w
4I =7 A Q O 1 L.) d O d d d C 9
O
< - -. - .-. -

- - - - - -

e e e .-=. m
"

O O O O O
v v v v v

K x K W >' x M M >= >= K X K M
<t <1 <' Cm -m mm - = ~3 % - a uC -

m N NO NO eO = > eO O O Om O
O <i ,. a e <1- <| <t- w < <i C

O|
e- -

< 00- O N U J U -U -O eU > 'T CU O
O O .. O O O > - > - m - a = m - > > >
O O 1 C, O O XO X .-3 VO r U UO C C C
U E O O O O Mw Mw Mw M M Mw - 'a w.-

.

L
.: 6 0 .,y > > >

U U U
v .:.4

=a e1 a e.a 0 Q a m ' Q .,a - - -

0 0 = = > > O O c O 3--

- - ''|| c 6 : > > >0 '.J U U
I C C C a3 1 A .O O A

O! O O O 3 > > U . . .

I L C. L L - x sa m % 6 6
O! = = 5 ~; === m o ;,.a - O U O U
O| 0 $ o 5 m as 6 = 6 L a 1
1g u a v v v = = a a v > O O O
.T E O O C S 6 =
Of O 3 O O O C C o 0 o 6 a w-

a = : = = = r r u = v v o O O
a a a

O O O
-

= . -c
e ee.-

"I
w

e

# W
' '

er 'd
W~"p !

| y _ . .~.
~ ~ ~ ~~ ~ ~ ~ ~ ~

.,
,.

-
-

- - -

m mJ -
- ->, _ A ** A

d d

=:
-i
wi
Wf

l

J a
=

a
-

L+ M O
}P f W

,

_ . . - .-~



7 ; .

:

,

REDUE lllG_0EEIMI0 LLC 0flIRIBilH 0fLI0llS K

WilAT IS IllE SI ATUS OF lilE l'LAllT?
!
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,

- BASIC Ki10WLEDGE

- TRAllilllG ,
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- PilYSICAL AND MENTAL AWARENESS .
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- PROCEDURES
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EXAMI'LESJiuiLIEMAlE_C0flIAltlMalLC0HEEPI.S

o VENTED FILIERED CONTAINMENT

o LARGER VOLUMES

! 0 lilGilER PRESSURE CAPABILITIES

o REPRESSUR17AT10N

| 0 PASSIVE CONTAlt| MENT SYSTEMS .

o llY l) R O G E N R E C O M B ill E R S

| 0 REDUCED INITIAL OPERATING PRESSURES

o AUX 11lARY BUILDING SillELDING AND FILTERS

o MITIGATION OF STEAM EXPLOSION
|

o MITIGATION OF llYDR0 GEN EXPLOSION OR BURNillG

o MOL (E RETENTION DEVICES ,

o VAR'.,\TIONS IN BASE MAT DESIGN

o IMPROVEMENTS IN PEilETRATION DESIGN

o IMPROVEMENTS IN FISSION PRODUCT CONTROLy
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ADVANCED SEISMIC DESIGNS

' OBJECTIVE

ASSESS TI-lE VALUES AND IMPACTS OF DESIGNS TO REDUCE,

'

Tile CONTRIBUTION TO RISK FROM SEISMIC EVENTS

| SCOPE

i ret'IEW CANDIDATE CONCEPTS TO DETERMINE FEASIBILITY
SiRENGTilEN CURRENT DESIGNS
INCREASED ENERGY ABSORPTION CAPABILITY

i COMPONENT ISOLATION
'

FOUNDATION ISOLATION
,

! DEFINE PRELIMINARY SYSTEM l'i-SIGN REQUIREMENTS -

IMPROVE ANALYTICAL MODELS

PERFORM PRELIMINARY VALUE -IMPACT ASSESSMENT

ff. CONDUCT VERIFICATION EXPERIMENTS AS NEEDED
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CCNCEPTS FOR ARENUATION OF
.

.

SEISMIC' EFFECTS FOR

NUC'. EAR PCWER PLANT CCCAINMENTS
.

.

by

. Philip J. Richter
Rober: P. Kennecy

*

As :ar: cf a Sancia Laboratories effort on means'

of inc easing safety of nuclear power plant con-
taineer'. structures and ecui ment, this study re-

. views er.:nancement of seismic safety by methods
of resocr e attenuation. After a ;uick lock at
several cor.:epts, the effor; provides scre pre ,
liminary cevelocment of four selectec concepts.
The attenuation metnod seiettec as rest prcmising

( for ec:n the containrent and ecui: ment is hori:cn-
tal isciati:n utilizing low fricticr bearings pluss

nvsteretic enercv abscrcing cevices. This method
is crc =' sing cecause of its simclicity, but much
cevelopme .t to assure prccer design anc function
is repu' red prior to deployment.
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TABLE 5-1

- CCNCEPT A-1 SASE MOUNTED SEISMIC ISCLATICN .

ADVANTAGDa AND DISADVANTAGES
.

L

.

ADVANicGES
.

. Major Ccmponents - Slide Bearings, Isolators, and Dampers ,

have. Considerable Development and Some Analogcus Deployment

. Relatively Simple Overall Design Concept

Can Recuce Seismic Forces to Low Levels for Entire Struc-
ture and Internal Ecuipmen:

. May Minimi:e Acci.ional Relative Displacements

. Hign Degree of Recundancy and Overall Structural Safety

. A;plicable to Entire Nuclear Plant as well as Containmen: Alone

. Potential for Cos Effectiveness after Develc;r.ent

DISADVcNTAGES

. Because of Massiveness, Weign; and Si:e, Overall'C nce;:
Recuires Extensive Develcoment, Design and Verification

{'-
. Lateral Iscla:crs such as TOR-SH0XS wi:h Bil':near Char-

acteristics and Large Damcing, Repuire Deveicpment for

Higher Force Levels
Pcssible Large Relative Displacemen May Re;uire Ccnsicerable
Mccification to Piping Design fer Flexicility anc Pcssibly
Rearrangement Of Cverali Arcnitecturai Layout Oc Previce

Acci:icnal.5cace
Ir.ncva tive Ccncep: Recuires Ccnsicerabie Time and Verifi-
ca:icn :: Assure Functicn ar.: Oc Gain Acceptance cy

Reguia: cry Ccmmissicn

.
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TABLE 5-4

ADVANTAGES AND DISACVANTAGES
_

CONCEPT B-2 ENERGY A250RPTION

STEAM GENERATOR
.

.

.

r D ,., . . , ., . - .e.
,i u

. Simplicity of Concept

. Can be Retrcfitted in Scme Cases
May Minimi:e Relative Disclacemen:

. Relatively Lcw Ccs: after Develcpmen:

. Concept in General Well Proven

DISA VANTAGE 5

. Only Ef*'icient for Fairly Flexible Equipmen:
,

. Requires Reiatively Large Surface Area of
- Equipment for Mounting

. May Re;uire Adjustment ci Surrounding
Laycut Oc Acccamccate Mounting Space

Recuires Adciticnal Verification fcr Seismic
E n v i ru. ...,e n :

'
-
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$
CURRENT NRC CORE MELT RESEARCH (SANDIA) c4

ADVMfiD__ REACTOR (ARSR)

7r
o OBJECTIVE

- DATA DASE FOR CONTAINMENT CODE DEVELOP. / VERIFICATION

!- CORE RETENTION SYSTEM ASSESSMENT

- NRR USER NEEDS (CRBR - 1976; FFTF - 1978) j

e SCOPE

'

'
- MELT / CONCRETE INTERACTIONS (SMALL AND LARGE SCALE)

- MELT / RETENTION MATERI AL INTERACTIONS

LARGE FIELD SCALE FACILITY DEVELOPMENT (100 - 500 KG)-
i

t

ADVANCED INSTRUMENTATION - QUANTIFICATION-

L
'

tr



@
NRC / ARSR CORE RETENTION RESEARCil 2

3 i
'~"

o OBJECTIVE

- SCOPING STUDIES 10 IDENT;;Y IMPORTANT PilEN0MENA

FOR RETENTION MATERIALS j

- QUANTITATIVE DATA BASE FOR CANDIDATE RETENTION ;

MATERIALS EVALUATION
I

- ESTABLISil FRAMEWORK FOR INTERACTION MODELS
!

e SCOPE |

- LARGE SCALE (200 KG) SCOPING TESTS WITil MOLTEN S.S. (1,700 C)

/ STEEL MELTS (PARAMETERS)-

SMALL SCALE TESTS Willi STEEL & 1102

- SUPPORTING SEPARATE EFFECTS TESlS (CilEMICAL ATTACK)

L
vc



CANDIDATE CORE RETENTION MATERIALS

Yo
n,

o CRUCIBLE MATERIALS

- Mc,0* '

- U0
2

- ZR0 |2

- TAC ,

o SACRIFICIAL MATERIALS j

- BORAX * ;

- LEAD

- Fe3 1,0

o MISC. MATERIALS

- FIREBRICK *

- HIGil ALUMINA CEMENT *

' ">llSFD IN INITI Al SCOPING STilDY
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NRR USER REQUEST

av
FLOATillG NUCLEAR PLANT l$

e CONFIRM FEASIBILITY OF REFRACTORY MATERIAL RETENTION DEVICE

o KEY TEST HEEDS

- QUASI-STEADY STATE CONDITIONS (SUSTAINED llEATING)

- SCALING (GE0 METRY, SIZE)
{

- EXAMINE Mc0 + ONE OTilER ATTRACTIVE CANDIDATE

!
- ~3 YR. TIMEFRAME FOR Mc0

o RES DEVELOPING RESPONSE

C
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Status of the Passi-/e Containment System
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The Passive Containment System (PCS) Was developed by Mr. Fr. k
'. i . Kleimola who hcids a number of patents on the concept. Since
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range of 100,000 ft3 to the range of 250,000 ft3 This'

reduces containment peak pressure in LCCA frca 300 psia
range to thi 75 psia range.

2. Reverted to currently used equipment supports for reactor
ccolant system ccaponents.

3. Rec.iaced ructure disk: at deluc.e tanks With vents a. t c o.
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energy resulting frcm core decay heat and reactor ccolant
sys tem ccoldown.

.
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matic relief valves open.
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generator secondaries maintains water level for natural
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system. At 50F per hour cccidcwn rate of reactor ccclant
system, cressure transients anc re.3le:- va3ve crenincs at

, -

. .
. -

pressuriner are eliminated.

3. TMI EVENT: Pressurizer relief valves failed to reseat -
pressuriser relief tank rueture disk burst - reactor buildinc.
ficcded with reacter ecolant containing fission products.

PCS RE"PCNSE: Two deluge tanks (four are provided) have
sufficient heat capacity and freeboard space for the blcw-

(-
down of the stored energy in the reactor coolant thus
eliminating any possibility c:- pressurl:1ng deluge tanks. . . . . . . .

or flecding the primary reactor containment.

4. TMI EVENT: Core uncovered - degraded cooling - circalloy
clad damage with fission prod"ct release.

PCS RESPCNSE: Adecuate heat transfer by natural circulation
prevents reactor coolant pressure transients and relief
valve liftincs thus retaininc. coolant within reactor system.s .

Passive safety injection system maintains reacter ccolant
. .

#^- c v^ . i .".u e d n u' "-.- a '.4 . 7,_ n e - ., 3 .,. a ogo u,,. e
---- .- a_ s o- - a_,. 3 o .-o . ------,

circul' tion. These injection systems cannot be ccmprcmised4

: tor acticn.by cr.'
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cut of sclution - saturated vapor.

.
PCS RE S FCNS E : By maintaining reactcr ccclant mass and
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region for venting ncn-condensables frca upper head of reactor
vessel into gaseous radwaste stcrage tanks.
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" P a s s i'le Cont a in.nant System - A New Concept to Solve Safety Con-
cerns" by O. B. Falls, Jr. and F. W. Kleimoir NucleDyne Engineering
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Illincis (4/24/79).
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system.
.

=e,c_n- c c.,,,n-n n
. -. -

Operat:ng at 600F 545,700 lb 336.4 x 106 3eu
x ,0o-..J.6,, . .A~. J OnJ=

-

.

Enercy t.:ansferred 112.8 x 106 3:u
-.

Sensible heat within reactor vessel(
-

Core 29.4 x 10e Stu

Internals 25. 106
54.4 x 106 3:u

trom ae rox' mate.,v.
_

c
., ,

Assume ccctacwn
600F to 350F transfers 50 percent
of sensible heat - energy transferred, 27.2 x 10 6 Stu

Secondarj system at 1000 psia

C - e . ' _ .4 . . 7 .' O. x' ' 's o- -'
. - _ -

- -

^_ .... 3/., x. 0o,,- . .
-

e g ~j. .-a.s#a- ad 4 o- x 100 ;-
_. s -- - . s a_-

;, -

.c.A _2+,..o ; .u., a_ = .,. p .- ,: ,;, c n ... ec n. a_ .n._ o-v. , o- - , .w m .. . ...- o . . . -

Reactor vessel 695,000 lb

. 4-Steam cenerators 3,700,000

4-Pump casings 212,000

Pressurizer 247,000

. r _s , 4 , .: : n. ,O n n. w.
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=,n,..n..., o - . _ . s - . . . _. < ,ac ._, -c-, -a... -- ,s .,g a-- '

at 1000 psia (sce table 1) 1.24 ~[' ~~

O,...__

.w.

_o,q - . . .a A2 o,m -p
---..t -

caoA.
.---h>b' a f . . ~-1 : q , s:A t. -- da.o-as. s

c-_nAw3*s* ,

,344 .r
,k. o -

" .O
.a, 9 - ,, 3,

~*~4 .- e.a
~ ~ -

. u a--

- - g "- .' - a. d-C ". .' .' A' o d w a . a - -n"
. .

s . o a ,. . .< 3. . . 1 Ib. water ,lb > o. , 0 4 . x. / w. . .
4- ,

1o0,a,, -. .
= . _

hr lb . steam

Feedwater ficw at 1000 csia

359,569 lb hr .0216 ft3 7,43 gal,
9 6 ,_ c _. _...

hr 60 min lb ft3
''

Feedwater flow f rca each of four quench tanks, ac. e. rcxima telv.'

250 gpm.

Each quench tank provides feedwater ficw to a number of
injectors in parallel, interconnecte1 to the st.:am and feed-
water headers positioned immediatel, 2b^"c tanks. Steam lines

branching 'rca the steam headers are routed to the injector
suction chambers -eceive water from the quenchno :les; .:e

.anks, and the discharge lines frcm the injector diffusers
aranch into the feedwater lines thus suc.civ.inc. emerr.ency. .

makeup to the secondary system.

2. Heat sink capacity of quench and deluge tanks for energ?
transferred via secrndary system steam bicwdcwn into the

c .u. ., ., . e w a. 2 .s
---3. . .< a- , , p. - , .4 . . i . . c,w

- u. . : , a_ s . . , _ e, _--

v. , a a- ,
- -. v_

3 tanks each 15,000 ft3 6,66C,000 14
0

Energj in water at 50F 120. x 10 3-

a., e,,,- w--.-, g -- - ..c...e . . u, - - . a c ,a . - ,c
- ,: - , - .- --

ccoldown of ECS to 350F

3

/-
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Reactor Coclant Mass Enerav

System lb. Stu

,

Normal operation 545,600 336.4 x 100
Released on blowdown
to 1000 psia 313,300 137.4 x 10 6
Retained in RC3 232,300 149. x 106

Ccaconent Maes Enercy

in 1000 psia range Ib Btu

Reactor vessel -
.. a.s.e-, 4e 0 .c . 3 ,,s,s,00 1., a . x 10 3. ;,, s.3,a,;,.

s . .. s

Balance of RCS -
'' x .'0 3_u . . ' a d , 7 0. 6 ., c.3 3'/,900,, - -- ...a aam

Total 233,200 137 x 103

Frca the above tabulations it can be seen that the mass and
energy for the reactor vessel liquid filled, approximates the
mass and energy retained in the RCS on blowdcwn to the 1000

(~ psi range.

The refill system has available a sufficient mass of
barated liquid to assume adequate core cooling for any adverse
event. The secondary system steam provides sufficient energy
. . . .

:cr sarety in,.ection.

S e co ndarv. a .v s te. t

Fluid mass 393,000 lb.

Energy 218 x 106 geu

Refill Tanks
.-_

Volume of beratad water 23,000 ft.
. .

Mass 1,443,000 lb.

Energy 26 x 136 3:u
,

Reactor Suste- vclune 12,000 f:4

'aacter '7essel 7clune 4650 f:3
.

_.a.,_ .,,..:.-.- ._,.c .,. 3 .,. a_ s 'm" # 4 - o . _ " e ' ~ a i ..k o ' a .d .". ~~~."e....".-
v -v -

_. . .. --- . .. - -.

tha staa.- carryover during the entire process of RCS refill. The
-a#4'' . .". as"-##i 4- - - e .a. ...n _e o.e wa.n. 4 .,. . x. , . e . .4 3 ., s " s ' a m.. o. . ... --. .. . . -

4- * -
-̂- _---- -

reacter vessel more than five times. Ficw frca the' deluge tanks
maintains ccclant ficw throught the core for abcut four ". curs in

*

a design basis'LCCA.
0 ''Coo. v. right () Nucle v. ne Engineering Corpcration 1979 ,
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5. Pipe Cracks

The PCS anticinates pipe breaks; cipes leak before breaks
cccur. Early detection of an incipient leak enables timely
ccrrective action. Catastrcphic events resulting an the release
of radioactivity to the environment, and costly prolonged outages
are thus avoided.

In the PCS the reactor ccclant pressure boundary (RCPB)
and the secondary system cressure beundarv are within primary
reactor containment. The main steam isolation valves and the
check valves in the feedwater lines are immediately adjacent to
the primarf containment. Thus all pctential leaks in the reactor
coolant system and in the secondary system are contained.

An incipient leak is readily detected within an hour's time
by an increase in radioacttvity, humidity, conductivity, tempera-
ture or pressure. Leakage into the primary containment carries
over as vapor into the vacuum system. The rate of leakage can

be monitored by the condensation of the vapor in a cold trap.
Electrode probes in drain lines enable a rapid location of a

e leakage point. Thus incipient leaks are detected, monitored
e' and located with the reactor in cperation; the ur,ency of clant. .

shutdcwn can be evaluated.

With the vacuum system shutdown, a 1 gpm leak increases the
3pressure in the 250,000 ft containment frec volume by 2 psi in

abcut 3 hours; a 10 gpa leak produces the same pressure increase
in about 18 minutes. With the vacuum system in operaticn an
incipient leak is detected more rapidly and readily.

Continued cperation of essential ecuipment is assured
c; ring a developing leak in the RCPE cr in the secondary system.
This essential equipment is r.ct sub'ect Oc excessive humidity,;

temcerature, pressure, radicactivtty or the spray cf caustic
sciaticn.

This essential equipment is rencved f rcm t he prima ri cen-
tainment. The reactor ccolant pump motors are ".cused in ccm-

:re . Thepartments locally-cccled under a controlled at= csp'
control red drive mechanisms as well as the pressu_izer are
housed in separate ccmpartments; thus their vital mechanical
and electrical ccmponents are well protected. Essential reactor

auxiliary systems are not within the primary containment free
volume. Instrumentation and centrols are remcVed frca the
primari containment; extension wells span the relatively shcrt

9 ' C)Copyright @) NucleDyne Ehgineering Corpcration 1979
__
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Steam Back
Pressure Pressure Flcw Percent Econcmy

,

PSIA PSIA Steam Water lb-H20/lb-Steam

1000 1000 44.67 55.33 1.24

900 900 43.19 56.81 1.32

800 800 41.64 68.36 1.40

700 700 40.02 59.98 1.50

600 600 38.27 61.73 1.61

-
500 500 36.36 63.64 1.75

400 400 34.21 65.79 1.92

300 300 31.72 68.28 2.15

200 200 28.58 71.42 2.50

100 100 23.98 76.02 3.17

50 50 20.07 79.93 3.93

25 25 16.66 83.34 5.00

14.7 14.7 14.31 85.69 5.99

10 10 12.72 87.23 6.36

Reference: Croft, T., Duffin, D.S., Steam Power Plan: Aux' lair-
ies und Accesscries, New York; McGraw - Hill, 1946.
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, Tecnnical sessicos
At the 1973 APC, O. 3. Fa!!s. of

Nec!: dyne En;ineerin g Ccrporatien.
outlined that Srm's passive centain-
ment system. in which virtually all of
the space act occupied by components<

and piptng wculd be 51!ed in with
' concrete. Falls returned this year with

a somewhat esolved ve sien of the
system, the PCS-II. Addressing the
inevitable. Falls said that if an accident

1 such as the ene at TMI-2 were to ec:ur
1 in a PCS-II LWR, there would have,
''; been no core damage and no release of

radiation to tne environment. Falls
said that the design prevents C ass 9
accid er.* * :nd that see:ndary system

q tc! eases w o..; be ;cmpletely contained.
Despite its preicssed advantages, the

system faces a !cn; bat:le for re;u:a-
! cry ace:ptance. Updatmg the procress
since 1973. Falls said that the NRC] det!ined to evaluate the syster,. al!c;-
edly because it would require tcn much
werk by its sta:f. The COE is int:r:sted,
however, and has assigned a te:m out-
side its own sta:I to study PC5 pipe.
break responee. Fal!* said ' hat T.\ll
might spur looks at ;0ncepts !ike 'he
PCS. and added. "The fact that :t
came along ! ate is not necessanly an
excuse act to take a Icok at it.''
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