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3 BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

4 --------------------

:
5 In the matter of: :

:
6 CAROLINA POWER AND LIGHT COMPANY :

and NORTH CAROLINA EASTERN MUNICIPAL : Docket Nos. 50-400-OL
7 POWER AGENCY : 50-401-OL

:
8 (Shearon Harris Nuclear Power Plant, :

Units 1 and 2) :
9 :

--------------------

10

ECU Room,
Il Ramada Inn, U.S. 1 South,

Apex, North Carolina 27502
12

-

Friday, October 19, 1984.
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'

The hearing in the above-entitled matter was
14

reconvened, pursuant to adjournment, at 9:05 a.m.
15

BEFORE:
16

JAMES L.-KELLEY, Esq., Chairman,
17 Atomic Safety and Licensing Board.

18 DR. JAMES H. CARPENTER, Member.

19 DR..GLENN O. BRIGHT, Member.
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PROCEEDINGS'Taks 1 1

2 JUDGE KELLEY: Good morning.

3 Whereupon,

RANDALL EBERLY4

ed5

ROBERT L. FERGUSON,
6

resumed the stand and, having been previously sworn, were
7

examined and testified on their oath as follows:
8

JUDGE KELLEY: We have a pending motion about order
9

10 of presentation that we are about ready to rule on. We want

11 to clarify one point in our own minds. The Panel that will i

12 appear be. ; inning later this morning, Mr. Miller and Mr. Dakin,

| 13 you indicated -- I wasn't clear whether it was one or both

decided to go back to Pittsburgh or New York today.14

15 MR. O' NEILL: Certainly both would desire to go

16
back to Pittsburgh but we certainly hope to finish at least

j7 Mr. Dakin today. Mr. Miller is on another panel as well.

JUDGE KELLEY: Next week?
18

MR. O'NEILL: Well, it depends on how far we get.
19

We always have eternal optimism that we might get through a
20

couple of these panels a day. We would like very much to do
21

that. Why don't we see how we go.22

JUDGE KELLEY: Okay. He would be on the second panel,
23

Mr. Miller?24
Ace-Federet Reporters, Inc.

MR. O'NEILL: Mr. Miller is listedilon 9A. When I
25
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1 discussed with Mr. Eddleman and attempted to renegotiate a
2

reordering, he would not agree to take 9A out of sequence.

3
He would only agree to take 9C out of sequence. That is as

4
far as we worked out an agreement and that is where we were.

_ .

So it would be 9C and then we would go to 9 and 9B and then 9A,it
: - - - -

6
would be the third panel.

7
JUDGE KELLEY: You mean we would have to get through

8
four panels today in order for Mr. Miller to finish, or three?

9
MR. O'NEILL: It would be three panels. My

10
preference was to have 9C then 9A then 9 and 9B. But I wasn't --

11
JUDG E EELLEY: You didn't so move thought

- MR. O'NEILL: I didn' t so move because I couldn't

- - sell it to Mr. Eddleman.

14
JUDGE KELLEY: Okay.

15
MR. EDDLEMAN: Let me point out, for this record,

16
that even moving 9C I think has done m_e some damage. I'm not

17
as well prepared for that as I would have_been if they had

18
gone according --

19
JUDGE KELLEY: There's nothing before the house to

20
move anymore than the C right now. This was a matter of

21
information, I think. I understand your -- should we be

22
considering something like that, then we'd have to have

23
further discussion.

24
Well, the pending motion was essentially to dividej % g,

25
Mr. Masciantonio, the Staff's witnesses appearances up in parts

- _ . _ _ _ . _ _ _ _ _ ~ . _ _ _ _ _ . _ _ , . _ -____._ _. _. _ . _ _ . _ - , _
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11 to correspond with the different parts of the contention.

2 We..are denying that motion. We are going to adhere

3 to the prior sequence of presentations that were established

4 last month. - It seems. to us that just _ by way of the reasoning

5 that brought us _to that conclusion, we agree with the

6 - Applicantd_ that this might tend to produce more orderly

7 -record. But there's something to be said for having

8 everything the Staff had to say in one place, too.

9 Against that, we also agree with.Mr. Eddleman that

10 that approach would tend to complicate and almost certainly

11 prolong his cross examination of Mr. Masciantonia. Those

12 factors strike us as approximately a wash. We are affected
_

-h ) 13 by the Staff's willingness to consent to the motion, but

14 their lack of enthusiasm overall for this approach. The

15 factor of convenience to witnesses is a factor that we3
.

16 normally try to take into account and take pretty seriously.

17 But we think on the facts as they've been explained

18 to us here, that doesn't seem to.us to weigh. terribly-
,

19 strongly. It seems to us that if Mr. Dakin does go back

20 -today with the intention of not coming back, we would assume
-

21 that Mr. Miller would be able to assist the Applicant's in

() 22 their consideration of whatever the Staff has to say. That

23 comes on next week.

-24 And we don' t see other f actors having to do with
Ass-Federal Reporters, Inc.

25 witness convenience that really seem to weigh much in this
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, 1 particular scale.

2 And then considered against those f actors, -is the

3 factor that this comes very late in the day. The Applicants

.

did move for the order of presentation we now have and their4

5 now moving during the hearing to change it over Mr.Eddleman's

6 objection. And we think. fit would have some impact on his
.

7 Preparation for cross examination and the situation where

.g we can and we should take into account his lisaited resources

'9 in terms of time and energy.
4

10 So that leads us to deny the motion and adhere to

N 11 our prior proposed order of proof.

12 We nave nothing further this morning before turning

13 to -- or returning to questioning uitnesses. Let me ask

14 Mr. Eddleman, anything further to raise?
'

.

-

15 MR. EDDLEMAN: Judge, may If inquire , I was not

16 sure when the Board intended to rule on the motion I made

i 17 before lunch yesterday to admit the various Eddleman exhibits

13 2 through 9 on contention 116.
,

!

19 JUDGE KELLEY: To be honest with you, I don' t think
,

20 we thought about it this morning before coming in that is

. .21 Pending, right? -

22 MR. EDDLEMAN: Yes, your Honor, I just wanted to know- -

23 JUDGE KELLEY: Let us look back in the transcript on
,

24 that and we will have something else to say later this morning.
As.-resersi noorers, Inc.

25 MR. EDDLEMAN: Okay.

> r
,
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I JUDGE KELLEY: Applicants?

2 MR. BAXTER: Mr. Chairman, I would just like to

3 note for the record an additional appearance on behalf of

CS
4 Applicants to Mr. O'Neill's right, Michael A. Swagger, of

5 our firm.

6 JUDGE.KELLEY: Thank you. Welcome, Mr. Swagger.

7 Staff, anything.else before we resume?

8 MRS. MOORE: Yes, sir. I would like to ask the

9 Board whether they've decided upon Mr. Plato -- or Dr. Plato,

10 as of yet?

II JUDGE KELLEY: Yes, I think we have something to

12 say on that topic.

13 MRS. MOORE: Could we know today, so I can contact

14 him?

15 JUDGE KELLEY: Dr. Carpenter will speak to it.

16 MRS. MOORE: Thank you.

17 JUDGE CARPENTER: The Board wishes to accept the

18 Staff's order of proffering Dr. Plato except for the concern

19 that you mentioned about the schedule. We have:been dragging

20 our feet a little bit to see how fact we were going to come

21 along on these contentions. Can you tell us again what the

22 schedule of conflicts are?

23 MRS. MOORE: The basic problem is that Dr. Plato is

24 unavailabl, during the week of November 6. Our witness, the
Ace-Federal Reporters, Inc.

25 Staff's internal witness, Mr. Block,i.is unavailable until
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I November 1. Those are the two factors. I had hoped that we

2 could put Dr. Plato on with our panel of witnesses. I

3 realize helhasn' t filed any testimony but he would be just7, .

i./
4 for Board questioning. I thought it would be helpful to

5 ask him at the same time as the other Staff witnesses.
. _ .

6 The only way that I foresee this could be
_

7 accomplished is to designate November 1st and 2nd as days

8 to deal with Joint 4, but that might interrupt another issue

~9 and I don' t know how the other parties would feel about that.

10 JUDGE KELLEY: That's something you could explore

II a bit, maybe at a break?

12
..

MRS. MOORE: I'd-be happy to.

^\.

' ! ,) 13 JUDGE CARPENTER: Thank you. Well, let's leave

14 that issue to be resolved and you can report back.

15 (Pause. )

16 JUDGE KELLEY: Mrs. Moore, does this bring us to
.

17 Staf f questions on this Panel?

18 MRS. MOORE: I don't remember whether Applicant

f 19 was asking of if they had any cross examination.

20 JUDGE KELLEY: You're right, I'm sorry.

I

21 MR. O'NEILL: We were asked and said we had none.

22 JUDGE KELLEY: Okay, then that brings it to us, right?
|

'
23 MR. EDDLEMAN: Mr. Runkle also said that he had none.

24 He informed me after the hearing yesterday.
has-Federal Reporters, Inc.

25 JUDGE KELLEY: Okay. Thank you.;

i

{
|-
i

. _ . - . _ _ , _ _ . . . , _ . . . . , _ , - , _ . _ , . _ _ _ , _ . _ _ _ _ _ _ _ . . - , __ _ .. . . _ _ . __ _ . _ . _ . . . . _ , _ , . .
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1 EXAMINATION BY THE BOARD

2 BY JUDGE CARPENTER:

3 g I would like to ask Staff about their response to

4 question 30.

5 A (Witness Ferguson) Yes.

6 g which indicates that there are still three open

7 items. You testified yesterday the Staff site walkdown can't

8 be done until construction has been completed. What shall

9 the Board do about these other open items which sit in this

'

10 contention.

11 A (Witness Eberly) I guess as we stated yesterday,

12 the Applicants have submitted some information on the fire

13 doors in;. their October 10th submit'tal. And that will be(j||
14 under review in the next several week.a. I can' t give you an

15 exact schedule and the completion of the alternate shutdown

16 capability at this point.
..

,
,

Thesecare items which have been17 A (Witness Ferguson) ,,

18 investigated on all plants. We assume there will be resolved

19 to Staf f's satisf action, but we can' t exactly say when.

20 g With respect to these so-called "special doors" the

21 Applicant's witness made a point of the f act that some of

( 22 these special doors, airtight doors, bullet resistant doors,'

23 have not been fire tested. As a layman, it isn' t clear to

24 me why one can' t decide what the fire protection capability
Am Federal Reporters, Inc.

25 in the door is from examining the nature of the materials
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1 of construction, the thickness of the door, et cetora.

2 Am I' mis-thinking when I think that?

3 A. (Witness._Eberly) No, not at all. That is probably

@
4 the way we will review them. We anticipate that a label

5 tested' fire door will be used wherever. possible and if a

6 special purpose door has to be used, then we will look at

7 materials of construction. And with some divine intervention

8 I am..usually able to, by looking at it, ascertain whether it's

9 going to give us reasonable degree of fire protection.

10 The other thing we do look at is the redundant

11 safe shutdown equipment on either side of that fire barrier

12 and the combustible loading. And that's generally the basis

13 for our approval.

14 A. (Witness Ferguson) Similar type problems have been

15 encountered. Essentially all plants have similar type doors

16 for similar type applications and in the past the majority

17 'of them have been shown to be adequate. There's been a few

18 cases where modifications have been made and they weren' t

19 accepted where they were replaced. I'm not sure how they

20 would turn out in this case.

21 g Thank you for giving me the perspective on the

OQ 22 technical aspects, u The administrative aspects are still not

23 clear.

24 A. (Witness Eberly) Well, to address that issue, we
A=-eassem noo,wri, inc.

25 have to issue a final safety ovaluation input on the plant
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I prior to licensing and because our walkdown is generally

2 conducted, oh, two or three months prior to the issuance of I

3 the license, it is usually in that time period that we close

09 4 everything out. So that would be about the time peridd that

5 we would expect to have everything completed.

6 BY JUDGE KELLEY:

7 CL Looking at these three items, I understand a

8 walkdown is kind of a final confirmation that everything

9 looks okay and I would think that is of interest to ua.

10 except for the f act that it is nice to know it is going to

Il be done. But .the other items, fire doors or alternative

12 safe shutdown capability systems, assuming they are within

13 the scope of this contention-- I'm not suggesting the.t

14 they're.not, but under that assumption, since we have

15 a contention pending befode us, and to have'to resolve it

16 on the record, if the Staff isn' t ready to take a position

17 on the adequacy of the Applicant's planc in those two

18 respects, this may be part of your question to Mrs. Moore,

I9 But the question is, where does that leave us. Are we toi

20 just go into a sort of hold configuration until you are

21 ready and come back and have another hearing or is this such

22 a sort of -- not minor, but is it a sort of a mechanical

23 kind of determination that there wouldn't be any point in

24 having cross examination on or another option, do we need .

ka-Federet Repo,ters, Inc.

25 the Staff's opinion at all on this point? Can the Court just

i



r

4786

AGB/pp 10

I go ahead and say, it looks fine to us. The Staff didn't got

2 to it, but we think it's okay, and therefore, we will sign

3 off without an opinion from the Staff. Can we do that?

4 MRS. MOORE: Your Honor, might I suggest that

5 we handle that from the lawyer's prospective rather than

6 from the witnesses perspective. Or did you want the

7 witnesses to answer that question?

8 JUDGE KELLEY: The Staf f practice may have some

9 bearing on it, but I grant you it is partly a legal point.

10 It seems. to me that it is something that might be usefully

11 spoken to while we have the Staff here and the Staf f can

12 tell us what the practice is.

@ 13 If you want to speak to that at this point, we'd
,

14 be happy to hear from. you and the other parties, too.

15 What about fire doors? Here we've got an Applicant

16 who, as I understand it, has said, they've gotten all their

17 information together, they've subnitted it to the Staf f,

18 and the Staff hasn' t done the work yet. And that'is

I9 understandable, they just got the material.

20 But here we are in the middle. What do we do?
-

23 MRS. MOORE: Did.you want the witness to address

22 that?

23 JUDGE .KELLEY: Why don' t you address it, if you

24 want to?
_m.,_....,.

25 MRS. MOORE: Well, I believe that with respect to
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1 fire doors, any inedequacy in fire doors is not really part

2 of this contention. The Staff will.treview the information,

'3 it has been listed as an open item, and it will be resolved

4 in the SER before the license is issued. Since it is not

5 within the scope of the contention, then the Board does not

e need to keep the record open to receive the Staff's review.

End 1 y
,

8

9

10

11

12

12
s

14

15

16

17

18
>

19

20

21

0 22
.

23

24 ,

Am.pessem nesonen, las.

25

.
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1
JUDGE KELLEY: Why do you say it is not within

2
the contention? Why does the testimony of the witnesses .

3
note at the very end the qualification of fire doors is an{}g

6 open item; if it is just irrelevant, why even refer to it?
5

MRS. MOORE: Your Honor, we did that as part '

4 of our responsibility to keep the Board and parties
,

informed. We listed the open items in the SER though

' they are not necessarily relevant to this contention. That ;1

' was pure'ly a judgment that it was a place to make the Board
10 aware that there were open items there, though they are
11 I

'

not within the scope of this contention.

JUDGE KELLEY: And why do you say that they 'are'
1

!' not within the scope of this contention?s-
,

MRS. MOORE: This contention has certain

| 15 specific. allegations and there are no allegations that the
f 16 fire doors are inadequate.

II JUDGE KELLEY: Excuse me a moment to find the

text.
r

MRS. MOORE: The contention is quoted on page

0 five of Mr. Eberly's testimony,

21 JUDGE KELLEY: Right.,

22 " Availability of control and power'
1

t

3 to safety equipment."
24 That is pretty clear. It doesn't say fire doors.

,, %,, ,,
I 25
| MR. EDDLEMAN: Judge, may I point out where I think
| .

t

!

I

_ _ _ _ _ _ . _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _.m,-
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-1 the contention --
,

2 JUDGE KELLEY: Would you please, Mr. Eddleman2

3 MR. EDDLEMAN: The contention addresses the

CO
4 realism of the testing of fire barriers.and these doors

5 form part of the fire barriers.

4 In addition, it questions the adequacy of the

7 analysis of spreading of fires. And I believe what the

8 witnesses just said about looking at the combustible

9 loading on both sides is a fire spread analysis that involves

10 these doors.

11 JUDGE KELLEY: Which particular sentence of the

12 contention would you point us to that'you would rely on

O >> in sav1ns that fire doors ere within the scene 2
14 MR. EDDLEMAN: Judge, I don't have it in front

15 of me, but I think that the one on fire barriers is that
'

16 the barriers haven't been tested under conditions that....

17 MR. O'NEILL; Mr. Chairman, if I may help

18 Mr Eddleman, we had negotiated the text of that statement

19 and in our negotiations had specifically limited that

20 part of the contention to fire barriers with respect to

21 fires in cable trays. So that that part of the contention

22 does not include anything other than cable tray wraps

23 or penetration seals. And we had a rather long day in

24 negotiating the language of that particular sentence..

weenwee nesww , Inc.

25 JUDJE KELLEY: More narrowly, does it not refer
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I first to cable trays and then, so far as cable trays are
.

2 concerned, whether the tests represent actual plant

3 conditions? And you can talk about cable trays from a

4 lot of different perspectives, I would think, but one of

S them would be actual plant conditions or not..

6 MR. O'NEILL: That is correct. It goes only to

7 the testing program and narrowly to cable trays.

8 ' JUDGE KELLEY: Okay.

9 Where else do we get to fire doors, Mr. Eddleman?

10 Or do you want to respond to' that? Go ahead, if

Il you wish to.
'

12 MR. EDDLEMAN: I think Mr. O'Neill is right,

(m) 13 that we negotiated,that down some....

14 MRS. MOOlE: Your Honor, we will provide

15 Mr. Eddleman with a copy of the contention if that would

16 facilitate matters.

17 JUDGE KELLEY: Please do. Thank you.

18 (Document handed to Mr. Eddleman.)

19 (Mr. Eddleman reviewing document.)

20 hR. EDDLEMAN: Okay. In the first full sentence

21 on page six of the Staff testimony --

( 22 JUDGE KELLEY: Okay.

23 MR. EDDLEMAN: It says:

24 "Another vague statement is fire
Ase-reens menemn,Inc.

i25 barriers used 'where practical " -- and then it goes

u. - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ - _ _ - - - _ _ - - _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ - _ - - - _ - _ - _ _ _ _ _ -
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I down to the end of it and says: " ...and what type of

2 fire barriers should be used."

3 Now here I think --

% 4 JUDGE KELLEY: Let me just take in that whole

5 sentence, excuse me.

6 (Pause.)

7 All right. Go ahead.

8 MR. EDDLEMAN: I think a fire barrier is defined

9 as a rated fire barrier, and I believe if you look at the

10 Standard' Review Plan it says that you are rated when you

II have been tested.

12 And these doors, although they form part of the

13 fire area boundaries, hava not been tested, that is on the

14 record.
'

15 So then if the argument is it is not practical,

16 then you have got to make a determination on that within

17 the scope of the contention,

18 JUDGE KELLEY: Mr. O'Neill, what would you have

19 to say about the parenthetical phrase at the end of this

20 sentence referring to what type of fire barrier should be

21 used; doesn't that include doors?

22 MR. O'NEILL: Certainly a door is a fire barrier,

23 Judge Kelley.

24 JUDGE KELLEY: Yes.
am nsne n ww., Inc.

25 MR. O'NEILL: This rather general sentence, in our

_ _ _ - _ - _ _ _ __~
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I view, never went to a detailed discussion of the qualification

2 of each door. What it went to, we thought up until now,

3ps is the decisionmaking process of how it is determined whether

4 or not you will have a rated barrier in a given area and how ;

5
! you will make the determination what kind of barrier it

I will be.

7 You have, as Mrs. Serbanescu testified, options~

8 in some cases of putting wraps around cable trays and a

' suppression system in lieu of separating fire areas with
10 rated fire barriers. And I believe the discussion on that
',' contention went to that issue.

! 12 JUDGE KELLEY: Okcy.

) 13 MR. O'NEILL: But if I could make another point !t

Id with respect to that: The commitment is to have three hour

15 fire rated doors and barriers around all fire areas or the
'

I' equivalent.

17 As Mrs. Serbanescu testified all but maybe one

18 or two o f these doors goes to an exterior -- outside,

l' there are no combustible loads there, was her testimony.

20 Beyond that, she testified that these doors are of a

21 construction that exceeds the construction of a fire door:
O i

22V there are special doors and haven't been tested, and that

23 is part of her testimony.

24 We did not view this issue really encompassed
An peens neewwn, w.

25 within the contention except to the extent of the fire

-
- _ _ - - _ - _ - - _ _ - - - _ - _ _ _ _ _
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1 hazard analysis that has been put into issue and we went

2 through the whole discussion of how that analysis in done.
,

3 This was a Staff open item but it does not go to the ;

4 contention, in our view.
i

S But in the alternative, we believe the Board-

4 certainly has enough information, if it believes nomehow
i

7 it falls into one of these sentences in this rather long !

;

8 contention, to make a decisio without waiting for the (
;

9 Staff to say yes, these 24 doors are okay. ;

10 JUDGE KELLEY: Just as a matter of law, I mean,

I11 isn't that true? I assume there can be cases where you

12 want to do one thing and the Staff is opposed to it and

I() 13 takes a different position. You can put that issue to

14 the Board and the Board can decide either your way or

is their way or some other way.

16 MR. O'NEILL: That in correct. '

17 JUDGE KELLEY: You don't have to have the Staff's
c

18 blessing as a matter of law. i
;

19 MR. O'NEILL: We don't alwayc, have the Staff's

20 blessing in hearings,
t

21 JUDGE KELLEY: All right.

() 22 MR. EDDLEMAN: Judge, if I might respond to that

23 point, I believe that the Staff witnences testified that i

24 the plant couldn't be 11 conned without their blenning on
weemne ng=am,9=. |

25 thene open items.
|

!

__--_ -__ _ ___- __-_- -
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l .TUDGE KELLEY: Weil they take that position as an

2 advocate. Maybe the Board won't agree.,

3 MR. EDDLEMAN: Perhaps so. I don't know as a matter |

. V 4 of. law, but I would take the same position, and that is that
,

'

5 you would have to have their checking on it, and I would say

4 the same thing is true of the walkdown. Just because
'

| 7 the Applicants say-that such and such is in p1 ace, if the

8 Staff can't verify it that would be a problem. And

9 what I think the problem is is this:
i

I10 If you say Okay the Applicants have presented

Il evidence that indicates that they are right and the Staff !

12 said they hadn't completed their review and therefore we

,O l' accept what the Ang11 cants sax. okay. Un to that reint. :

14 up to the point of that decision the burden of proof is

13 on.the Applicants to prove it is right, okay.
4

16 But as soon as you make that decision, the
,

,

17 burden of proof is on the Intervenors to prove it is wrong,

18 and we would not have discovery available to us as to what

| 19 these folks are doing, and we would probably have to use

20 the Freedom of Information Act with al1 of' the possible ;

| 21 delays we have there; it gets into a real can of worms

y][ 22 and I would say it is really a prejudice to rights of
,

| 23 Intervenors.
|

24 If the Staff has not completed its rev.'ew o.
'

|

Ae+emom nesenm, sae. |
25 some information, I think we have the right to get that

i
,

:
. _ - _ _ _ - _ - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ __ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ ___
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1 review into the record and cross-examine it if necessary.

2 MRS. MOORE: Your Honor --

3 MR. EDDLEMAN: And I can't say how much cross-

4 examination of it would be necessary until I see the

5 results of it,

6 MRS. MOORE: Your Honor --

7 JUDGE KELLEY: May I j,ust make an observation,

8 at least in an attempt to shed some light on this as far

9 -- at least as far as I am concerned:

10 Thjs is not a new problem. You have a hearing

11 six months to a year before a plant is ready to operate

12 and there are various systems that aren't done yet, where

(j|| 13 the analysis isn't done yet and then you get into disputes

14 about whether you have to have the Staff position in a

15 hearing and cross-examination on a particular point or

16 whether you don't.

17 And I am sure there are varying views on this,

18 and one that I have stated in the past and what I happen

19 to believe is whether the issue in question is something

20 that, realistically viewed, requires an opportunity for

'

21 cross-examination.

22 An awful lot of this walkdown determination is
.

23 just a final check to make sure it is there. And from a

24 Board's perspective, let's assume that there is a requirement
Ace Festers' Reporters, Inc..

25 that some certain piece of hardware be in place.

_
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I If that is the requirement -- not how good it is

2 or a lot of details about it but just that it is there,

3 then the Staff coming back and saying It's there ought to

CO
4 be enough and we ought not have to have cross-examination

5 on a point like that.

6 On the other hand, if it is something that is

7 debateable, it is complicated, it involves judgment, that

8 is what cross-examination is for. And hopefully we will

9 be at a point now to have enough information in to get the

10 Staff's judgment on those kinds of things.

II And that kind of approach is what I have tended

12 to use to decide one way or the other on whether something
.

13 has to be held open, whether we have to retain jurisdiction

14 or whether we can just leave it for Staff confirmation
.

15 without a hearing.

16 Do you follow me?

17 MR. EDDLEMAN: I understand what you are saying.

18 JUDGE KELLEY: You may not agree with me, but
,

19 do you follow me?

20 MR. EDDLEMAN: I understand what you are saying,

21 Judge, but let me point out sort of the other side of that.

22 First, even in the narrow example you gave of

23 just is it there or not, if the Staff comes back and says

24 it's not there, okay, already the burden of proof has
w.#.,w n. pori e., inc.

25 reversed.

I
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I Also, I think it has been brought out in

2 testimony that some of the things they are checking on is

_ 3 not just is it there but is it set up in the way that it

CG
4 is required to be: either it is complicated things like

5 can you see through the piping and stuff below to see

6 what's there that has to be there. . ..

7 There are things that are not as simple as the

8 example that you gave, and I think that a good bit of

9 that has been brought out in the Staff's testimony also.

10 JUDGE KELLEY: That's right. You and I may

11 disagree on what is chaple and what isn't in a given case,

12
'

,
too.

13 MR. EDDLEMAN: And I would like to nico point,

14 out that there is a scod bit of stuff in here, not just

15 the walkdown, that hasn't been reviewed such that, you

16 know, the walkdown might be a backup check on that.

17 And in that case the walkdown assumes a greater importance
i

18 and I think -- this is going to the adequacy of the reeved

19 that is already before the Board is what I am getting at
.

20 here.

21 Now I don't want to get totally lost in this

22 because --

23 JUDGE KELLEY: No, let's not.

24 MR. EDDLEMAN: -- I am speaking to the point
us Federot Reporters, Inc.

25 about where the contention ties into the doors....

_ _ _ _ _ _ -
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I JUDGE KELLEY: Let's get back to the doors in

2 the contt.ntion. We have been through the first few

3 sentences. Is there ucmething else that you would print to

4 that in your view demonstrates the applicability of thin

5 contention to the adequacy of the fire doors?

6 MR. EDDLEMAN: There in a acntence down toward

7 the end:

8 "Further ' analysis ' of what happens *

9 if the fire spreads in generally a

10 rationalization that it can't spread

11 much not an analyaic. See, for exampic,

12 analysis of effects of postulated firen."

h 13 Now I think what the witneanen just said is that

14 they have to leck at the potential for a fire apreading

15 throu6h one of those special doorn in their review. So

16 I think that in directly within the ocope of this part of

17 the contention.

18 JUDGE KELLEY: It in true though, isn't it,

19 thio contention does not cay the fire doore proposed for

20 the Shenron !!arris plant are inadequate to protect public

21 health and cafety because they won't withntand fire for

22 an hour or three hourn or eight houro or whatever you:q.

23 think it ought to withstand. You don't have a clean

24 ctraightforward statement that fire doorn are in 1.aue,
Am res w nemet.,i, ine.

25 correct?
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1 MR. EDDLEMAN: Wall that'ti right. This contention

2 was formulated in 1982 and at that point I believe what

3 the FSAR said about fire doors was that all the doors would !

V' i
4 be rated tested fire doors. And you know there was no ;

8 basis for including it then, but it is a change that has ;

' 4 happened.

! 7 What I am saying is, you know, you can't expect
|

8 the contention to say -- for example when it says fire

'

9 barriers, okay. We hear from the witnessen the Applicants' ,

!

10 haven't decided even yet what material of fire barriers

11 they are going to use. Okay? You raise the question.

12 If you caid, okay, suppose they had decided in [
i

Qe
,

18 the interim that they were going to use, I don't know, a
.

14 C-13 fire barrier, as a random number. |
'
..

13 JUDOE KELLEY: RiEht. :|

18 MR. EDDLEMAN: And you could say to me well it
i
'

17 doesn't say in this contention the C-13 fire barrier is

18 inadequate. Okay. A door is a part of the fire barrier.

19 It doesn't say the door in inadequate, it doesn't say !

!
20 the wall in inadequate, it doesn't say the ceiling in

L

21 inadequate, it says the fire barriers.

; /~~N
bl 22 You talk about spread of a fire, okay. You could !;

!

| 23 obviously try to detail in that all of the possible wayn [

i i

24 that a fire would opread and you get a contention the I
assessw neswwe, w. [

( 25 length of the Encyclopedia Britainnica -- j
| ?

I
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1 JUDGE KELLEY: We wouldn't want that.

2 MR. EDDLEMAN: I understand, and that is the

3 Catch-22 of thin.

C.G
4 JUDGE KELLEY: Well I don't think it in a

5 Catch 22, Mr. Eddleman, I really don't.

6 Let me ank: Could yeu, for the record, clarify

7 thin? To what extent was the text of thin negotiation

8 negotiated?

9 MR. EDDLEMAN: It wac renegotiated --

10 JUDGE KELLEY: Renogotiated.

11 MR. EDDLEMAll: -- the original text wan admitted

12 by the Board over objectionn.
.

( ) 13 JUDGE KELLEY: All right.

14 MR. EDDLEMAll: And it wan renegotiated in July,

15 June...

16 MR. O'NEILL: In July we negotiated for almont

17 a day and managed to change two centencon.

18 JUDGE KELLEY: but you filed n version comowhat

19 rovined lant July.

20 MR. EDDLEMAll: And the reviolonn, I believe, nec

21 the innt nontenco and the discunnion of cable trnyn that

(' 22 Mr. O'lloill referred to which I bnlieve in the contence

23 cronning over from pagos five and nix in the Otaff

2d tontinony we have hero.
S. r. . n.co,i.,,, i,w

25 JUDOC KELLEY: Ohny.
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1 We have worked this one over pretty well, I think --

2 MMS. MOORE: Your Honor --|.
3p ,m MR. O'NEILL Mr. Chairman, could I respond to -- ;

V 4 JUDOE XELLEY: Mr. O'Neill can respond: Mrs.
>

8 Moore can have a say here and then we are going to move on.

4 MR. O'NEILLt I just want to respond to two points.

7 Mr. Eddleman stated thatthe PSAR skid that all

8 doors would be rated and tested. That was not true. The

9 FSAR never stated that all doors would be tested. They

10 certainly will be rated and, as Mrs. Serbanescu testified,

II in some cases you get an equivalency and for all of these

12 doors we will have a certification from the vendor they

b) 13 are equivalent to a three-hour fire rated tested door.

14 One was to demonstrate to the Staff that a door

18 is properly rated is to get a UL label that it is a tested+.
_

le door and there are other ways of doing it and for 24 doors
i

17 we will do it a different way,

it I would also like to briefly respond to the

IW po!nt that Mr. Eddleman is making about the jurisdiction

N of this Doard to oversee the implementation of the program.

21 As the Commission has stated a number of times,

y' 22 perhaps best back in the case of Duquesne Light Company,

23 Beaver Valley Power Station Unit 2 in ALAh 240, 8 AEC 829

2 at 839, 1974 in the Appeal Board dooision, the Licensing
,

25 Doard iJ not ruquired to supervino the implementation of a

-
_ _ _ _ _ _
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1 program once it has been demonstrated that the program itself

2 is adequate.

3 And I believe that what Mr. Eddleman is suggesting

CO
4 is that this Board needs to insure that the Staff has

5 checked off on the implementation of every aspect of the

6 program. We would never be able to get through hearings

7 before a plant goes into commercial operation if that were

8 indeed the case.

9 JUDGE KELLEY: Okay. There is also -- I understand

10 your point, but there is a corollary principle, as there

II usually is, having to do with resolving on the record issues

12 properly raised; the AEC's review of ALAB 188, if I am

) 13 not mistaken, bears on that.where it appeared that the

14 Appeal Board was just going to leave some things to Staff

15 resolution. The AEC said No, you can't do that, this is

16 a fairly debatable matter, you are going to have to reopen.

17 So you do get back into a debate, it seems to me,

18 what is implementation, what's mechanical stuff ,as opposed to

19 what is pretty,important and complicated and ought to be

20 looked at.

21 Mrs. Moore.

6.M8 . MOORE: es. I just wanted to respond to one22

23 of Mr. Edd1'eman's points.

24 HV haid he could not'have raised the fire door issue
'

Am-Federst Reporters, Inc.

25 as part of hie contenticn because the FSAR wasn't clear about
4

\

w
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1 it. However, in November 1983 the SER was very clear about it.

2 It left it as an open item and it discussed that open item.

3 And it seems to me that any t'me after that he had

i4 the ability to raise this specific issue, and in the negotiation s,
,

5 which the Staff was not a part of so I can't speak to the.

6 negotiations at all, he could have raised the issue of the

7 adequacy of the fire doors.

8 We did not interpret the contention as including

End 2 9 the adequacy of given fire doors.

10 JUDGE KELLEY: Very well.

11

12

| 13

14

15

16

17

18

19

20

21

( 22

23

24
Ace-Federal Reporters, Inc.

25
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|

I Let's assume though that the Board decides that

2 it thinks otherwise, it does not agree with you on that.

3 Do you agree that if we think the record is sufficient,
|

4 based on what the Applicants have put in it by firs. Serbanescu

5 principally, we go ahead and decide this fire door question

6 without a Staff position. Do we need that?

7 tiRS. MOORE: I think that you could decide it on

8 the grounds that the Applicant has the burden of proof. If

9 you believe you have enough to make an informed judgment

10 on this issue, you could decide the issue, subject of course

Il to motions to reopen by any party once the record is closed.

12 If our review were to turn up something that we

13 thought the Board should hear, we could move to reopen the

Id record.

15 JUDGE KELLEY: We don't regard it as a terribly

16 desirable way to do business. ~ We would much rather have

17 the Staff's position, but if other things indicate that it

18 is only fair to go ahead and decide, at least as an abstract

l9 proposition, we don't have to have a Staff position on such

20 an issue, do we? I think that is what you're saying.

2I MRS. PiOORE: I think that's correct, your Honor.
,

h)
i

22 JUDGE KELLEY: Excuse me just a minute.

23 (The Board conferring.)

24
JUDGE KELLEY: Back on the record. *

,

25
~

BY JUDGE CARPENTER:

_ _ _ -__ ________
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I Q If we can leave the legal aspects for a minute and

2 come back to the technical aspects, I would like to get Staff's

3 view about Applicants' proposal that they resolve this issueO
4 of demonstrating the acceptability of the fire doors by

5 requiring the vendors to certify that they are equivalent in

6 some way or adequate in some way.

7 What constraints are there on vendors doing this

8 in a responsible way?

9 A (Witness Eberly) Right.

10 We normally would not accept that on face value.

II We would want to see the actual detailed drawings of the

12
, doors. I am sure you are aware that vendors would provide

13 you with the certification that you request. That's why we

14 look at UL labelled fire doors for third party verification.

'

15 And if we can't get that then we would tal.e the

16 manufacturer's certificate as long as we have an opportunity

17 to look at the materials and construction of the door and

18 the design of the door, and to verify things like you are

19 not utilizing aluminum components where you should be using

20 steel, and so on.

21 The approach that the Applicants are taking is

__

22 a common approach. It is what most utilities have to do

23 for these special purpose doors, and ac far as our approving

them, it is simply a matter of our sitting down and looking24
Ace-Federal Reporters, Inc.

25 at design drawings to verify that we are satisfied with the
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l

1 details of construction.

2 The special purpose doors are normally very heavy,

3 bullet-resistant and missile-proof and therefore they do have

4 a degree of fire protection built in.

5 BY JUDGE KELLEY:

6 Q Well, I'd agree it would seem to me they might be

7 a remarkably fire resistant door. But to come back to the

8 mechanics in the sense of the Board simply looking to see

9 that there was a program in place and being comfortable

10 with the quality of that program, is it your testimony that

11 it is not just the Applicants getting the vendors to supply

12 this certification but it also includes Staff review of the

(; 13 vendor's certification?

14 A That's correct.

15 Q I think we are back where we started from in

16 terms of the mechanics of resolving this open item.

17 Thank you.

18 MRS. MOORE: Your Honor, I would just like to

19 point out briefly that the Staff's position on this issue is

20 set forth in the SER at page 9.5.1- 48, if that woald help

21 the Board at some later date.

(( I 22 JUDGE KELLEY: The position on the doors?

23 MRS. MOORE: On the fire doors.

24 JUDGE K,ELLEY: Excuse me.
Ace-Federal Reporters, Inc.

25 I don't have an SER in front of me but my

t.
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1 understanding was that at least to some extent-- Well, your

2 testimony says qualification of fire doors is an open item,

3 and that's what we've been talking about.

@
4 Are you saying that the SER closes it?

5 MRS. MOORE: No, sir.

6 JUDGE KELLEY: What does it say?

7 MRS. MOORE: What I'm saying is that--

8 JUDGE KELLEY: It just says it's open?

9 MRS. MOORE: The discussion of the fire doors is

10 an open item.

11 JUDGE KELLEY: Okay. Right. Fine.

12 11RS. MOORE: Perhaps the witness, if I showed him

() 13 the SER, could address the Staff position if you'd like.

14 JUDGE KELLEY: I think I understand it. I just

-15 thought when you were referring to that it sounded like you<

16 had some different position.

17 MRS. MOORE: No, no, I'm sorry.

18 JUDGE KELLEY: Okay.

19 MRS. MOORE: We set forth positions on open

20 items as well.

' 21 JUDGE KELLEY: Thank you. I understand.

( k 22 I wonder if I could just go back to the beginning

23 in.a sense and try to tie up something.

24 BY JUDGE KELLEY:
| Amen Reponen, Inc. k

25 0 i am referring once more to Criterion 3 of the

_ .- . _- _ _ _ _
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|

1 general design criteria, the first sentence. I think you are

2 familiar with that. We have read it into the record enough

3 times. I will read it again. |

4 " Structural systems and components

5 important to safety shall be designed and located

6 to minimize, consistent with other safety requirements,

7 the probability and effect of fires and explosions."

8 In your review of plants' fire safety programs,

9 do you regard that sentence that I just read as requiring

10 your consideration of the possible effects of simultaneous,

11 two or more independently-caused fires?

12 A (Witness Eberly) No.

( |h 13 A (Witness Ferguson) No.

14 Q And why not?

15 A The " fires" -- plural, we are talking about

16 different types of fires, transient combustibles, in situ

17 combustibles, oil, cables, that sort of thing.

18 We have set up the guidelines based on one fire

19 within a fire area, a rather severe fire. We do look at

20 things which, associated with an event, if it could cause

21 multiple fires.

22 For instance in the reactor coolant pump, during

23 our reviews we got considering the reactor coolant pump oil

24 system, which is usually non-seismic. It is setting above
.

Am-Federal Reporters, Inc.

25 the hot reactor coolant. Therefore, it there are any leaks
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|

I they.would drip on the pipes and you start a fire that way. ;

2 We started out in looking at individual pumps,
a

3 then considered a seismic event which may cause leaks in all

' '

4 pumps at the same time so.you'd have fires-- We'll say if

5 there were four pumps there would be four simultaneous fires,

6 and'therefore put out guidelines and requirements that would

7 . prevent that sort of thing.
~

4

8 so. if there are eventis that can be logically

~

9 - expected to..cause multiple fires they should be considered,

10 but not independent events in different sides of the room.
.

II
~

Q Are those kinds of events covered in the analysis

12 typically, the event that can cause multiple fires that is
,

.h 13 reasonably to be expected?.

Id A In the earlier days-- I don't recall any such

,.
15 thing specifically in the Harris plant. In the earlier

16 reviews where we were going out and looking at operating

h I7 plants, we looked at that sort of thing. . It was the type

18 of. things like can a fire in one area then progress to

19 another area through the ventilation system that requires-

|

20 .a fire damper to prevent that sort of thing? Can it go

21 through the drains, so you're looking at do they have common

22 drains, and that sort 'of thing, out the door and flow down

23 to another area? That is usually looked at.

24 The guidelines now require the fire door to be
.

! Ass-Federal Repo,ters, Inc.

there, the fire damper to be there, and so forth, so that is25

!

i-
I'
1-
'

.. _. . - - . . _ . . _ . _ _ _ _ . _ . . . . - - . . - . _ . , _ . . . . _ . . . . _ _ _ . _ . - - . . _ , _ _ _ , _
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I sort of preventive. And the guidelines then say well, if you

2 separate something by a three-hour barrier that is adequate
'

3 protection.O
4 If you said well, then, you have to postulate

5 a simultaneous fire on each side of that three-hour barrier

6 you have negated the protection, and then of course you put

7 in another one somewhere and another simultaneous fire on the

8 opposite side of that, and then essentially you have no

9 protection anywhere -in the plant if you keep progressively

10 postulating simultaneous fires every time you put in a fire

II area.

,
12 Q Does your view that you needn't look at or

13 -analyze in.any detail, I take it, simultaneous, independently

14 caused fires rest, in any significant part, upon a judgment

15 by you that that is a rather unlikely event?

16 A Yes, but there are no numbers put on that.

17 O There aren't any numbers.

18 A No.

19 Q It's an--
|

20 A Essentially you have administrative controls to

21 prevent the accumulation of combustibles and control of

22 ignition sources throughout the plant, so to get the kind of

23 fire we're talking about that you need protection for in the

24 first place, you have to have a breakdown of that. And nobody
Am-Feeeres Reportm, Inc.

25 has looked at well, what if you have a simultaneous

-. - _ . - . - - - . . . .- .
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I breakCown in two locations, and that sort of thing.

2 No, we have not looked at that, and we would

3 assume it would be-- Well, certainly it is a much lower

4 event than one fire, and the one fire is a fairly low event

5 in the first place.

6 Q Any numbers on how low an event that is, one fire?

7 A significant fire?

8 You can just add up fires and divide by reactor

9 years some something to get some numbers I suppose.

10 A Well, going that way you get things in the order

II of 10 to the minus 3 somewhere in the plant; that type of

12 thing. And when people get into the PRAs, then it gets back-

13 to dividing up the plant and the number of rooms, and dividing

14 up the room and the number of areas where you have to have

15 the fire in order to create a problem in the first place.

16 Obviously, taking a room like this, if you had

17 a small fire in the middle of the room, it wouldn't do too

18 much. If you had a small fire underneath the drapery or

l9 that sort of thing, it would do something else.

20 But just taking numbers of fires versus reactor

21 years, it is in the order of 10 to the minus 3.

22 O Okay.

23 In your experience in reviewing fires for NRC,

24 do you know of any case of simultaneous, independently-caused
Ace-Federaf Reporters, Inc.

25 fires in a reactor, a commercial reactor?

"
. - .
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I A That actually occurred?

2 O Yes.

3 A No.m. .

4 0 Okay.

5 JUDGE KELLEY: Mr. Eddleman, anything else?

6 MR. EDDLEMAN: I guess I need to ask a few

7 questions about the Board's questions if I may.

8 JUDGE KELLEY: Surely.

9 MR. EDDLEMAN: Let me also clarify. I may have

10 misspoken about the first thing Mr. O'Neill commented about a

II while ago.

12 What I meant to say was that " rated" means, . .

,/

[ 13 " tested."

14 Anyway, let me turn to the panel.

15 FURTHER CROSS-EXAMINATION

16XZXZXZX BY MR. EDDLEMAN:

17 Q Gentlemen, I believe that-- Let me ask you this:

18 Is there sny reason why you couldn't take the

19 various hinds of special doors at the Harris plant and test

20 them by the standard tests for fire door ratings?

21 A (Witness Eberly) Yes, there is'. They are too big
A

h- 22 to fit into the test furnace, or too heavy to put into the

23 assembly.

24
Q Well, couldn't you just make a stronger

A -Feensa naporwes, inc.

25 assembly?
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I A Then you wouldn't have a standard test furnace

2 and the result -- you would really have nothing to compare

3 them to because you would have a specialized piece of

TO
,

4' apparatus now.

5 0 Well, I don't quite understand that answer.

0 It is stated in you-all's testimony, is it not,

7 that you test a 180-square-foot section of wall material for

8 fire barrier, is it not?

9 A Right.

10 Q Well, that's pretty big. I mean that's 18 by 10,

II in one example, is it not?

li
- A Well, that's the opening of the test furnace. To

(h 13 clarify that, that's the maximum ope ~ning of the test furnace

14 that the penetration seals or whatever it is you're testing
i

15 is installed in.

16 I believe the limitation of the test furnace for

I '* fire doors is 8 by 10 feet.

18 Q All right.

19 Well, how many of these doors are bigger than 8

20 by 10 feet?

2I A I couldn't address that.
3

(c/ 22'
O Well, couldn't--

23 A Typically that's the problem, why you can 't test

24 them.
Ace-Federal Reporters, Inc.

25 Q That they are bigger than 8 by 10 feet?

___
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I A Yes.

2 Q That's your testimony.

3 MRS . MOORE : Your Honor, the witness answered the

h 4 question. I believe that comment should be stricken.

5 MR. EDDLEMAN: I will withdraw it. I don't care.

O BY MR. EDDLEMAN:

7 e Now as to this strength business, I still can't

8 understand that. Why does the furnace have to be any

9 stronger? Don't you just have to support the doors from the

10End 3 bottom during this test?

11

WRB f1s
12

(ib
''

14

15

16

17

18
,

19

20

21

'

( ') 22
w-

23
.

24
Ace-Federal Reporters, Inc.

25

-
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1 A (Witness Eberly) The door is mounted in the side

2 of the furnace and if you look at these missile resistant

3 or bullet proof doors they are steel doors several ihches

4 thick, weigh may hundred pounds. And I don' t believe that

5 the fire test furnace is capable of retaining them.

6 d Well, I still don' t understand why you -- I mean,

7 what difference does it make to the test because you've

8 explained that test as applying certain temperatures over

9 the service of the door from the other side. And you've. said

10 there were no requirements on the insulation for the furnace

11 that you knew of. What difference does it make if you put

12 a little bit thicker or stronger wall or set of blocks

(jgg 13 or something, whatever it takes, to hold that door up,

14 outside the furnace, under the fire door, I mean under the

15 special door.

16 A Well, it probably makes a big difference, is that

17 the test furnace is a standard piece of apparatus. And if

18 you change it, whatsoever, the results you get in the dfire

19 test aren't comparable to what you would normally have.

20 g Well, I can't understand why if the BTU input from

21 the other side doesn' t make any difference, it seems to me

( ,) 22 that the total heat delivered on absurf ace has a lot to do

23 with how hot it gets and how it might catch on fire. If that

24 doesn' t make any dif ference, as I believe you've testified,
Am-Federet Reporters, Inc.

25 and the insulation level of the furnace doesn't make any

i
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1 difference, wly in the world would a structure, which might

2 be of nominal or very low insulating value, or oteside the

3 f urnace just to hold up this door, make any dif ference.

O 4 MRS. MOORE: Yo tr Honor, I'm going to obj ect.

5 Mr. Eberly has answered Mr. Eddleman's question and it

6 sounds more at this point tint he's arguing with the witness

7 than actually at cross examination.

8 JUDGE KELLEY: Mr. Eddleman?

9 MR. EDDLEMAN : Well, I'm asking him why, in the

10 light of the other things he's explained, his position is

11 right? I don't think I have to agree with him.

12 JUDGE KELLEY: Yo u don't have to agree with him.

(j|| 13 Are you saying that your question is reallynnew?

14 MR. EDDLEMAN: I think so.

15 c JUDGE KELLEY: Okay, and- what was it?

16 MR. EDDLEMAN: Well, maybe I should back up and

17 rephrase and see if I can. get the new aspect out front and

18 see if we still get an objection.

19 JUDGE KELLEY: Okay.

20 BY MR. EDDLEMAN:

21 g What part of the specification of the standard

22 test furnace has to do with the stpport of the door or

23 fire barrier being tested in it?

24 A (Witness Eberly) Well, I'm not aware that there

Ace-Federal Reporters, Inc.

25 is anything in the specification addressing that. But to
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1 discuss a little bit more on your consideration there of

2 the support of the door, say we did put thes e heavier doors

3 on the test furnace. And in order to put them in there,

4 we had to providb some sort of tra:ing for the door on the

5 f ur nac e. When you heat u'p the door, you' re going to get a

6 certain thermal expension. The bracing may cause it to f ail

7 much more rapidly than were the- bracing not there.

8 So you cannot rely enough to predict accurate

9 r esults.

10 I'm not saying it's impossible to do. I'm saying

11 that the res ults cannot be correlated to standard fire

12 testsci

't-) 13 g So there's no way to make your standard fire

14 tests on one of these things, is that what you! re saying?

15 A Primarily.

16 g Well not, let me ask you this then, because you've

17 also talked about analysis:

18 Are there sort of standard tables nar engineering

19 data on the strength of steels and so on, at various

20 temperatures?

21 A Yes, there are.

22 g Well, can. you not then analyze from the time-

23 temperature curve for a steel door, if we' re talking about

24 the big solid steel assembly, the 1De.elihood that that steel
Ace-Federet Reporters, Inc.

| 25 is going to collaps e under its own weight or otherwise warp,

L
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1 this kind of thing?
,

2 A That.A s c orrect . Some Applic ants have taken that

3 approach to calculate the thermal expansion of the door in

4 contrast to tle thermal exp' nsion of the door frame and,a

5 looking at the hinge points and securing points to make sure
1

6 that the door doesn 't warp and permit the passage of flame.
,

,

7 g Well, now, you' re talking about expansion there.

8 What I'm talking about is the loss of strength of the

9 material itself, either of the hinge or the frame or the door.

10 mder the influence of these temperatures that are in the

Il standard time temperature curve of the E-119.

12 A Tha tf s right. Bat you have to look at both,

( 13 both problems enter into it..

Id g Okay. Both at the same time?

15 A Right.

16 g Okay.

17 I believe you said you expected to finish your

18 walkdown two or three months prior to licensing. Do you have

19 a particular timef rame in mind or like, if the plant's

20 delayed, will you still try to finish within two or three

21 mcmths of whenever it's delayed to?
A

h) 22 A It depends on th e cause of the delay. Weshave to

23 be f airly flexible on this one. If they had a stop work order

24 or something or they gave up for six months, there 's no point
Ase-Federal Reporters, Inc.

25 in going o ut until they, gear back up and get the plant ready.

5
._. . _ _ _ _ _ _ _ _ _ . _ . - __ __ _ ___ _

--
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1 -G Mr. Ferguson, in your discussion of ~ simultaneous

2 fires you' re talking about, if you have a fire on both

3 sides of the fire barrier and the fire barrier..is no good,

O 4 would simultaneous fires necessarily have to occur in'

5 adjacent fire areas?

6 A. (Witness Ferguson) No, I was just going with a

7 hypothetical postulation.

8 g All right.

9 A. I me an , the requiremehts as they are could be met

10 by, let's say, a new plant design if you divide the plant

11 in half and put a ,three-hour barrier between both halves of

12 the plant.

'

! 13 g So y'ou'd only have two fire areas?
. _ _ . . _

14 A. Right. Then you would go arbitrarily and postulate

15 a fire on either side. And the same way if you arbitrarily

16 postulate a fire in two different places. We' have the

17 control room and we have the remote checked on panel which
j-

18 should take care of a fire in the control room. And if you

19 arbitrarily postulate a fire. in the control room;and at the

20 location of the remote shutdown panel at one time, you have;

21 no protection. ;

22 Similary, if you divide the plant into

23 divisional switch gear rooms, divisional cable spreading room,.

24 and so forth.
Ae> Federal Reporters, Inc.

i 25 g Now it's true whether it were postulated or in the
<

ewe-- uw_--__ _
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1 event of an actual set of two fires, you only have two trains

2 that you're protecting, if one fire hits each train, then

3 you have no protection foriit?

4 A That's correct.

5 g okay.

6 I believe you said you did consider simultaneous

7 fires of the same cause when you reviewed?

8 A If there, was an event that could logically lead

9 to sbnultaneous fires they should be considered.

10 g Did either of you g'antiemen review the Harris

11 reactor coolant pumps against this possibility oil fires

12 from a seismic cause or other cause?

13 A. (Witness Eberly) No.

14 0. JUDGE KELLEY: We're going to have Panels throughout

15 here and this raises a point. Maybe we ought to just verify'

16 and resolve one way or the other. I know I've been in

17 cases with. panels where the rule was that members of panels

18 can consult but they cught to do it on the record, and other

19 cases like this one where no one has raised the point and

20 they've gone ahead and consulted off the record as a
.

21 practical matter. And gone ahead and given an answer. And

) 22 I don' t.think the Board has a strong feeling on it one way
.

23 or the other. Do the parties want to comment on that?

24 These are_the Staf f's witnesses, maybe I will
,

Ms-Federal Reporters, Inc.

25 ask Mrs. Moore first. Do you think two or more members of
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1 a panel should be able to consult just between themselves

2 or should all consultation:cbe on the record just like the

3 testimony.

4 MRS. MOORE: I think that I would have no objection

5 to the two witnesses consulting.

6 JUDGE KELLEY: Off the record?
_

7 MRS. MOORE: As they have today, yes, off the record.
, __

8 JUDGE KELLEY: Okay. No objection. Do you care

'

9 very strongly one way or the other?

10 MRS. MOORE: Under the circumstances, I don't care.

11 JUDGE KELLEY: Mr. O'Neill?

12 MR. O'NEILL: On occasion it will be helpful for

(j|| 13 the two witnesses to decide who is in the better position

14 and to answer the question or if they have papers and notes

15 between them to shuf fle it back and forth. I don't think

16 that sort of consultation need to burden the record with

17 that type of consultation. I think it's fine.

18 JUDGE KELLEY: To leave it of f? Mr. Eddleman?

'19 MR. EDDLEMAN: Judge, I don't have any panels,

20 of course , but with respect to the other panels that I'm

21 having to deal with here, I think that the point would be

() 22 that it takes about the same amount of time to say it on

23 the record, if it's really harmless consultation, it doesn' t

24 hurt. And if it's not, then I darn well want it on the
Ace-Federal Reporters, Inc.

25 re cord. So, you know, I'm not trying to make any implications
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I about this. I think that would just, you know, have you got

2 this, lpave you got that. But, I think if it's harmless, it's

3 much better to show that the discussion is harmless by

@ 4 having it in the record. It's usually brief. Have you got

5 the such-and-such paper; do you want to take that or should I,

' this sort of thing. I don' t see any reason why an extra

7 sentence in the record is going to make a lot of difference.

8 But if somebody says, you know, well, hey, we have to cover

9 this up, don 't we, or something like that, you know, I

10 want them to have to say it on the record or not at all.

II JUDGE KELLEY: I guess the prospect of running up

12 otr stenographic bill s houldn't be controlling. N- _

13 MR. EDDLEMAN: How much do you charge per sentence?

I# JUDGE KELLEY: Is it possible to compromise here

15 and just tell the witnesses if you want to talk about who's '

16 got the page, leave it off the record, but if you're really

I7 having a discussion about the merits of the question, put it

18 on. Is that a workable approach? Mr. Eddleman?

19
-

That.. leaves it to the Panel to decide and we just

20 dod!t worry about it beyond that.

21 MR. EDDLEMAN: Well, but you give me a problem

22 because I don 't know what they' re saying.

23 JUDGE KELLEY: Well, that's true and it's just a
,

24 question of, you know, how far you're willing to trust somebody,,

m nepo,ws, Inc.
*

25
that's all.

,

,, . - . - - - - , . , - w . ,. ,,.,,n,, n,,. -.n, , , . - . , , - _ , , - - - , . , - , - - , , - - . ..--a , - ,- -, --
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~1 MR. EDDLEMAN: Well, I think as a cross examiner,
.

,

-I should tale the position regardless of the actual trust-2

3 worthiness of the people, whi.ch is for them to establish --

4
4 in other words, I shouldn' t just take everything on faith.

.

5 JUDGE KELLEY: I didn' t mean to impute toyyou,
1

6 actual distrust of anybody. I'm just playing along with
,

'

7 this. It's sort of a' rule of reason.>-

8 MR. EDDLEMAN: Well, that's what I'm saying, my -'

;

9 reason is, as I've said before, if it's really harmless,

10 and you have_it on the record, that proves it's harmless.
,

11 I don't have any way to prove it otherwise;..I think I'm
;

12 safer if it's Iroved.

13 JUDGE KELLEY: UOkay. Just briefly, any corsnents

14 from the other parties on letting the witness, in ef fect,
, .._ . . -

- .a

15 decide what to put on and what to leave off?
_

16 Mrs . Moore ?
;

17 MRS. MOORE: Your Honor, I think, as I said,'

18 under these circumstarces I really don't have an objection

|- 19 .which way -- or I don' t have a s trong view which way it
,

20 goes,b t I thinin that maybe we should have something

21 established for the witnesses guidelines so that -- I'm not

ch 22 sure I want to put that burden on them.

23 JUDGE KELLEY: Okay, I understand. Mr. O' Ne f.11,'

24 any thought on that? Is that practical, or not;? Maybe it's
Ass-Federal Repo,ters, Inc.

| 25 not. h

i

- - . . - , , . . - , . . _ , . , . , . . . _ _ _ _ , _ . , . _ , . _ , . .m,..__._,___,___., _ _ . . . . . _ _ _ _ _ _ . _ , _ _ _ _ _ _ _ _ . _ , . . _ , _ _ . , . . . - _ . . . . - . _ _ _ , , . . - - -.
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'I M R. O' NEIL L: Mr. Chairman, our Panels have been'

2 instructed not to nave subs tantive discussions becaus e the

3 cross examiner can just ask the ques tion, what did you j.ust

O:
4 say, was that a substantive issue, if he felt i t was

t

5 impor ta rt. As a practical matter, that's. how we instruct -
9

6 our panels. If they want to 'look at each other to see who's

7 the .best person to answer the question, I don't ses any

8 reason for that to be on the record, and I think the

9 suggestion that you.made is very workable, and we endorse it.

10 JUDGE KELLEY: Okay.
L

II MR. EDDLEMAN: Judge, if-I may comment on that, I
'

'

~ ~ ~ ~ '~ '

12' think that's going to burden the record a.. lot more because

13 I'm not going to know whht they just said and if it's more
.

I4 than a couple of words tien in order to be safe I'd have to
.

15 say, what did you just say and then they'd have to say it

16 again, which makes 'the record at least twice as long.

! 17 JUDE -KELLEY: Well, on that note, Wly don't we !
!

18 have a cup of coffee; ten mirute break?
'

II (Recess)

20
End 4

21e

~

22

23

24
A e reseres n o o,i m ,Inc.

25

_ , _ . _ , ~ . . _ . _ _ . _ _ . _ _ _ . . _ . _ . _ . . . .__ _ _ _ _ _ _ . _ _ . __
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1
JUDGE KELLEY: Back on the record.

2
An administrative announcement. We plan to stop

3
today at a quarter to five to permit some of us to catch

~- '

airplanes going north, and we thought we should mention that.

5
I mentioned it last night informally, but I will say it

6
this morning on the record to make sure everybody knows.

7
Judge Carpenter has a conflicting commitment.

8
He is going to have to leave about an hour before then.

9
Judge Bright and I will carry on as a quorum in the last hour.

10
Judge Carpenter will be reading the transcript later on.

11
On the question that we were--

12
MRS. MOORE: Your Honor, could I interrupt before

4e- you get to substantive matters?

14
Uhat we need also if you could is a time for i

15
lunch because we have to make some arrangenents, and the

16
Staff would like to know what time you intend to break for

17
lunch.

18
JUDGE KELLEY: What time would you like to break

19
for lunch?

20
MRS . MOORE: I have no preference as long as I

can have a definite time so we can tell people.-

.4

k- JUDGE KELLEY: Well, we just came back. Let's

23
see. What about 12:30?

24 .

Aae Fee: Reporters, ine. MRS. MOORE: That's fine. Thank you.

25
JUDGE KELLEY: At 12:30 we will break for lunch
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I for an hour.

2 Now the question we were talking about before

3 the break, that was whether any consultations between

Ce 4 witnesses on a panel ought to be on the record or whether

5 they could be off the record, or whether there could be

6 accommodation of the two. We heard some varying viewpoints,

7 and we are ruling that substantive discussions of the issues

8 ought to be on the record.

9 That can, incidentally, be useful, just an

10 interchange between two or more witnesses rather than their

II taking turns on a microphone. If you want to talk about

12 something before taking a position, feel' free to do it.

) 13 But if it is substantive, we would want that on the record.

Id Other kinds of discussions we assume principally

15 of a housekeeping nature such as lend me your copy of the

16 Standard Review Plan, or have you seen page 5, or whatever,

17 we don' t think that the record needs to be -- important as

18 those discussions are, the record does not need to be

l9 cluttered with them because they are non-substantive.

20 And we are going to trust the witnesses. Ne will

21 instruct them at the outset briefly about that distinction,

22 and we are just going to trust the witnesses to make that

23 distinction.

24 We know in 'that connection that although we have
Asa s.es Reconm, anc.

25 been listening to panels in this case since last June, this
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2 is a matter of terrific inportance, but as long as it has,

3 that's the way we've decided to slice it.

CO 4 So from now on, we will be giving just a brief

5 instruction to the panel people when they come on, and we'll

6 go on from there.

7 I think Mr. Eddleman was in recross when we got

8 on that point.

9 MR. EDDLEMAN: Yes, your Honor.

10 JUDGE KELLEY: Go ahead.

II MR. EDDLEMAN: I would like at this time, in

12 regard to the discussion of fire doors that we had earlier

13 this morning, to call the Board's attention to transcript

14 pages 4713 and following, which basically says that the-- I

15 just want to note it for your information.

16 It basically says, by the Staff witnesses, that

I7 when they--

18 "....get a final submittal from the

l9 Applicants telling us '!!ere are the fire doors we

20 will use,' then we will have to go through the entire

21 qualifications of the doors."

22 And they say it includes all doors and fire,

23 barriers.

24 So it appears that that has not been done yet,
Ace-Federal Reporte,s, Inc.

25 and that is what I wanted to call your attention to.
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I JUl>GE KELLEY: Thank you.

2 BY MR. EDDLEMAN:

3 Q Gentlemen, I don't know if this is an allowable

4 question. May I ask, Mr. Ferguson, what did you say before

5 the break?

6 A (Mitness Ferguson) I was just trying to clarify

7 or add to -- and I should have directed it to the record, I

8 think, just to add to Mr. Eberly's responne to your question

9 whether we considered simultaneous fires from the reactor

10 coolant pumps.

II His answer was "No," and I agreed that nn, we did

12 not consider fires as such. We considered the potential for

13 fires, and have required the reactor coolant oil collection

14 syst m to prevent such fires, and we have approved that aspect

15 of the design. So we have considered the potential for those

16 fires to occur and have required preventive measures be

17 added to the plant to prevent such fires.

18 Q Are those preventive measures discussed in the
.

I9 SER?

20 A Yes, they are, under the " Containment" Section

21 9. It is under Section 9.5.1.6, entitled " Tire Protection

i 22 of Specific Plant Areas."

23 The first subhcading is " Containment." It is

24 discussed in the second paragraph there. That's on page
WFederal Reporters, Inc,

25 9-53 of the SER.

-__.
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1 Q Thank you very much.

2 lih. EDDLEMAN: I have no further questions at

3 this time.

4 WITNESS EBEP.LY: For the record, could I clarify?

5 Mr. Ferguson wss reading a memorandum from

6 the Division of Engineering to the Division of Licensing. The

7 actual page numbers in the SER may be difforont.

8 BY !!R. EDDLE!!AN:

9 Q Would the section number be the samo?

10 A (Witness Eberly) Perhaps our Counsel can help un

11 with that. It would be the section on " Containment."

12 MRS. !!OOPI That section begins on pago 9-52.

13 JUDGE KELLEY: Okay.

14 !!rs. Mooro?

15 MRS. ItOOP.E I have soveral questions on redirect,

16 your lionor.

17 JUDGE KELLEY: Okay.

18 REDIRECT EXNiINATION

19 DY 11RS. ?!OORE:

20 0 !!r. Eberly, could you stato for the record the

21 position of the Staff with regard to the open iton of firo

22 doors as set forth in the SER, and explain the position?

23 A (Nitness Eborly) Yes.

2d In our SER wo gave the Applicants three options
Ace FederW Meporters, Inc.

25 on firo doors. The first option wan to have a
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,

.I national)y-recognized testir g laboratory perform an engineering

Ereview ofsthe manufacturer s cSrtified doors and door frames,2
- ,

h, '

3 and certify that,the door and door frames provide the required

4 fire resistan e rating.

5 Thd second option was to test a replica as-

6 install.ed door assembly by a nationally-recognized testing
1. 7

7 laborat'ory'to[ determine the door's rating.' '

,

8, The third option was to replace the manufacturer's

9 labelled doors and door frames with Underwriters Laboratory

\

10 rated items. , ,

11 sat the time we wrote this open item, this covered

12 all dodrs in the plant. Since then, in the October 10th

h 13 letter, the Applicant has come back and committed to provide
x .

,

14 UL-rated fire doors with the exception of special purpose

15 doors.

16 Because the list has been narrowed down to just

. x

Q 17 those several special purpose doors, we can perform the
14"

i_ m

18 engineering review ourselves and we don't have to require

19 an independent laboratory to do this review.

20 At'the time of the open item, considering that
,

21 it covered ~all the fire doors ih1 the plant, we didn't have
A

() 22 that time option available.
'

s
,

23 Q Now,SMr. Eberly, yesterday you referred to nine

24 deviations con,cerning cables and equipment in the Safe
- Ace-Federal Reporters, Inc.

25 ShutdowiiAnalysis. These deviations are also discussed in >

|

'

, % %

9

1 %

'
_ _ _ _ _ _ _ _ . _ _ .
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1 Answer 22 to your testimony, are they not?

2 A Yes, they are.

3 0 Where are these deviations approved?

4 A Currently they are in a memorandum from the

5 Division of Engineering to the Division of Licensing dated

6 August 6th, 1984, and they will be incorporated in a future

7 Supplement to the SER.

8 Q Mr. Eberly, yesterday you were asked a line of

9 questions concerning he smoke removal philosophy discussed

10 by the Applicants' witness in her supplemental testimony.

II In your answers to those questions you referred

12 to a system which is used in other nuclear pover plants.

13 Could you explain that answer, please?

I4 A Yes. At the time the question was asked, it was

15 my understanding of the question, "Is the HVAC system

16 provided by the Applicants similar to that used in other

I7 plants?" And that's what I intended when I made that remark.

18 I did not mean that the fire dampers at the

I' Harris plant were different than in other plants.

20 In regard to the fire dampers, I would have to

' 21 say that'I concur with Mr. Ferguson's response yesterday

22 that in his opinion, the dampers are not 100 percent leak-

23 tight, and they are for the prevention of the spread of fire,

24 not necessarily smoke.
Ace-Federal Reporters, Inc.

25 MRS. MOORE: The Staff has no further questions,
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I your Honor.

2 JUDGE KELLEY: Thank you.

3 MR. EDDLEMAN: No questions.

4 JUDGE KELLEY: Okay.' ~

5 Gentlemen, that brings us to the conclusion of

6 this questioning process. We very much appreciate your

7 coming and your attention and information. Thank you very

8 much. You are excused.

9 (Witness panel excused.)

10 JUDGE KELLEY: The Board wants to make a further

II ruling on the question whether Criterion 3 of the general

12 design criteria in its opinion contemplates the analysis or

j 13 consideration of simultaneous fires from an independent

14 cause.

15 We made what we characterized in the middle of

16 yesterday as a tenative ruling based on what we had heard so

I7 far, that it did not, and I won't repeat the bases for that

18 ruling.

I9 We simply want to add that as we said then,

20 we did want to hear something about Staff practice and

21 something about the background of Appendix R as those factors

22 might bear on this question, and we have now heard some

23 useful information on that from these witnesses. And it

2d seems to us it reinforces our tentative conclusion that
Ace-Federal Reporters, Inc.

25 Criterion 3 does not contemplate simultaneous,

,
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WRB/cb9 I independently-caused fires.

2 Particularly the background of Appendix R and

3 where it came from and where it is now seems to reinforce
j

' " '
4 the conclusion.

.

5 We did not feel that the grammatical analysis of

6 the bare words of Criterion 3 and indeed, the single and

7 plural analysis or some of the other things pointed to really

8 yielded a definite answer. But the background of Appendix

9 R may be an illustration of the dictum that a page of history

10 is worth a volume of logic.

II It seems to us then that that is the way we should

12 read it, and we do read it, and that is our ruling on that

13 legal question.

14 Does that bring us then to the conclusion of

15 Contention 1167

16 MRS. MOORE: Yes, your Honor.

I7 JUDGE KELLEY: I think it does.

18 Anything else, Mr. O'Neill?

I9 MR. O'NEILL: We do have an outstanding motion

20 with respect to the receipt into evidence of some exhibits

21 proposed by Mr. Eddleman.

22 JUDGE KELLEY: 2 through 9.

23 MR. O'NEILL: That's correct.

24 JUDGE KELLEY: All right.
W-Federst Reponers, Inc.

25 We wanted to look at yesterday's transcript, which
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WRB/cblC I we did not get done over the last break.

2 I did not mean in the sense of closing the

3 record, but just moving on to the next point, acknowledging
_'

)

4 that we have that ruling to make, and we'll do it probably"

5 after lunch.

6 Could we then move on to the-- 7 guess it is a

7 panel we'll be hearing from first on Number 9.

8 MR. O'NEILL: May I suggest we go off the record

9 for a few minutes while we get them set up?

10 JUDGE KELLEY: Surely.

II Off the record.

12 (Discussion off the record.)

f] 13 JUDGE KELLEY: Back on the record.

14 Mr. O'Neill.

15 fir . O'NEILL: Mr. Chairman, I have given three

16 copies of a document which was filed with the prefiled

17 testimony on Contention 9 on August 31st, 1984, which I

18 would ask be identified and marked as Applicants' Exhibit 8,

l9 the Final Safety Analysis Report, Section 3.11, and Appendix

20 3.llA, on the Environmental Qualification of Electrical

21 Equipment.

22 I would just ask now that that be marked for

23 identification.

24 JUDGE KELLEY: It is so marked.
N:e Federal Reporters, Inc.

25 MR. O'NEILL: Thank you.
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I (Whereupon, FSAR, Section 3.11

2 and App. 3.llA were marked

3 as Applicants' Exhibit 8

4 for identification.)

5 MR. O'NEILL: Applicants then call to the stand

6 Mr. Richard B. Miller and Dr. Thomas W. Dakin.

7 JUDGE KELLEY: Gentlemen, good morning.

8 Whereupon,

9 RICHARD B. MILLER

10 and

II THOMAS W. DAKIN

12 were called as witnesses and, having been first duly sworn,

13 were examined and testified as follows:)

I4 DIRECT EXAMINACION

15 BY IiR. O''NEILL:

16 Q Dr. Dakin, will you please state for the record

17 your name and present position?

18 A (Witness Dakin) My name is Thomas W. Dakin. I

I9 am a semi-retired part-time consultant for the Westinghouse

20 Research Laboratory.

21 Q Mr. Miller, would you please state your name

22 and position for the record?'

23 A (Witness liiller) Richard B. 11 iller. I am a

24 principal engineer in the Nuclear Safety Department at
- Am-Federal Reporters, Inc.

25 Westinghouse.
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WRB/ebl2 I MR. O'NEILL: Mr. Chairman, the professional

2 qualifications of Mr. Miller are set forth in a separate

3 piece of prefiled testimony. Mr. Eddleman has stipulated

4 that he will reserve cross-examination on Mr. Miller's

5 qualifications until that piece of testimony comes up.

6 JUDGE KELLEY: All right.

7 MR. O'NEILL: Dr. Dakin's qualifications are in

8 the piece of testimony that I will now identify.

9 JUDGE KELLEY: All right.

10 BY MR. O'NEILL:

II Q Dr. Dakin and Mr. Miller, do you have before you

12 the prefiled testimony dated August 31, 1984, that was filed

13
'}

with the Board and the parties in this proceeding?

I4 A (Chorus of "Yes. ")

15 Q Mr. Miller, will you please identify that document

16 for the record?

I7 A (Witness Miller) It is titled " Applicants'

18 Testimony of Richard B. Miller and Thomas M. Dakin in Response

19 to Eddleman Contention 9C (Thermal Aging of RTDs) . "

20 Q And does that document consist of 15 pages of

2I questions and answers, and Attachment A, which are the

h 22 publications of Dr. Dakin, consisting of three pages, a

23 Figure 1, a Figure 2, and a Figure 37

24 A Yes, it does.
Am-Federal Reporters, Inc.

25 Q Gentlemen, was this testimony prepared by you or
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I under your supervision?

2 A Yes.

3 A (Hitness Dakin) It was.

4 Q And do your responses to specific questions as to

5 which of the two of you have responded, are they designated

6 by your initials next to the answer?

7 A Yes.

8 A (Witness Miller) Yes, they are.

9 Q Dr. Dakin, do you have any changes or corrections

10 or clarifications to make to any of your answers?

U A (Witness Dakin) I have a clarification to make

12 with regard to the proportional statement on page 8 where

. (m) 13 it says, about in the middle of the page, indented: The '

u

Id log Ln to the base E of the time is proportional to minus E
~

15 over k/T.

16 This is correct insofar as it is a proportional

17 statement, but if you were to derive it from the equation,'

18 the Arrhenius equation for the rate on the previous page,

19 keeping it as an equation, the sign in front of the E in

20 both cases would have to be plus.

21 However, in the graphing of this type of data up

[ 22 it is very conventional to graph it versus the negative of

23 the reciprocal of the Kelvin temperature as is done in the

Figure C. That's why it is in the paper, because this24
Aca-Federal Reporters, Inc.

25 corresponds to the way the data is usually graphed for a
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I matter of convenience which allows the actual Centigrade

2 temperature to increase on the abcissa rather than decrease

3 if it were the positive figure, positive of the reciprocal

ks~)
4 of the absolute temperature.

5 Q Thank you, Dr. Dahin.

6 Mr. Miller, do you have any changes or corrections

7 to make to your prefiled answers?

8 A (Witness Miller) Yes, there is one correction.

9 On page 11 in my response to Question 20, the

10 seventh line,down has an FSAR reference, 3.ll.4.4. It should

Il be 3.11.4.1.

12 Q. Dr. Dakin, with the clarification that you made,
.

gm
13 .is the-testimony as prefiled as identified previously trueG)
Id and accurate to the best of your 'cnowledge, information and

15 belief?

I0 A (Witness Dakin) It is.

17 O Mr. Miller, with the one change that you have

18 made, is this testimony true and accurate to the best of

39 your knowledge and belief?

20 A (Witness Miller) Yes.
,

2I MR. O'NEILL: Mr. Chairman, I would move that

- 22 the Applicants' testimony of Richard B. Miller and Thomas W.

23 Dakin in response to Eddleman Contention 9C, including

24 Attachment A and Figures 1, 2 and 3, be bound into the
- Ass-Federal Reporters, Inc.

25 record as if read, and be received into evidence.

.- . . .. _ . . . .- - _ - _ - _ _ . - - . - _ . . _-
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I MR. EDDLEMAN: I object, in a narrow way, to

2 Question 26 which occurs on page 13.

3 This asks Dr. Dakin to briefly summarize the

E,O
4 Sandia report, and since I don't believe he wrote it, I think

5 that the only proper way to say that would be something like

Ihd 5 6 "Please briefly summarize your view of the Sandia report."

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

| 13

| 24
' Am-Federal Reporters, Inc.

25

|
.
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-Tape 6

1 MR. O'NEILL: Mr. Chairman, I believe Dr. Dakin is

2 capable of summarizing a report, and that certainly the

3 testimony indicates that it's his summary and not. Sandia's

d e summary.

5 JUDGE KELLEY: Well, if not, this colloquoy will

6 so, thht objection is overruled.

7 Any other obj ection?

8 MR. EDDLEMAN : None.

9 JUDGE KELLEY: Okay. Motion granted.

10 (Mhereupon, Applicant's 8,

11 having been previously

12 marked for identification,
..

*

13 was received in evidence.)

Id (The document follows:)

15

16

17

18

19

20

21

22

23

24
w asw w n co,wes,Inc.

25
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Q.1 Please state your names.

A.1 Richard B. Miller and Thomas W. Dakin.

Q.2 Mr. Miller, are your address, present occupation, em-

(|| ployer, educational background and professional work experience

described elsewhere in the record of this proceeding?

A.2 (RBM) Yes. The relevant information is provided in

" Applicants' Testimony of Robert W. Prunty, Pete'r M. Yandow and

Richard B. Miller in Response to Eddleman Contention 9A

(ITT-Barton Pressure Transmitters) "

Q.3 Please elaberate on your professional experience that

is directly relevant to the. testimony which you are presenting

regarding thermal aging of RTDs at the Shearon Harris Nuclear
.

Power Plant ("SHNPP").

A.3 (RBM) I have participated directly in the develop-

() - ment of Westinghouse testing methodology which includes accel-|

erated thermal aging. This involved discussions with research.

facilities and other industry sources to determine which method

of accelerated thermal aging would.be most appropriate for our
,

programs.

Q.4 Dr. Dakin, please state your address, present occupa-

tion, educational background, and professional experience,

including that directly relevant to the testimony which you are

presenting regarding thermal aging of RTDs at the SHNPP.

A.4 (TWD) My business address is Westinghouse Research

-( ) and Development Center, Pittsburgh, Pa. 15235. I am retired,

but atill serve as a consultant to Westinghouse. My advanced

education led to an A.B., summa cum laude, in Chemistry at the

*

. .

- - , - - ,,,-,..,,,,.,,,.-,Y5.._,,,.,,,,,_,,,.e.~ ,,-,-----,,__,----,-,,ew.-,,.n- , , , - _ , . , , , . , , , - - ~ , - - , - - - - . - . - - - - -.



P

*
,.

University of Minnesota in 1935, an M.S. in Physical Chemistry

from Michigan State University in 1938, and a Ph.D. in Physical

.

Chemistry in 1941 at Harvard University. I started as a re-

( search fellow in the field of electrical insulation at the

Westinghouse Research Laboratory in 1941, advancing to a group

leader in 1946, section manager about 1950, and Department Man-

ager about 1965.

My research activities and the research activities of

those reporting to me at Westinghouse concentrated on the elec-

trical behavior and electrical and thermal aging of insulation

both in service and in laboratory tests simulating service en-

vironment conditions. -

.

My first important paper relating to insulation aging

was published in 1948 in the Transactions of the American In-

(} stitute of Electrical Engineers ("AIEE") under the title "Elec-

trical Insulation Deterioration Treated as a Chemical Rate Pro-

cess." That particular paper has been very widely referenced

in the electrical journals. Starting about 1950 I participated
,

in a variety of working groups and committees in the AIEE -
,

(later to become the IEEE), to formulate accelerated aging test

standards. I also presented and published papers relating to

accelerated aging tests. Most if not all of the precautions

regarding application of accelerated aging mentioned in the
,

Sandia Report referenced in Contention 9C (NUREG/CR-1466, SAND

} 79-1561) and other precautions also were discussed in my pa-

pers. A partial listing of my publications, including papers

1

-2-
!
,
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dealing with thermal aging and accelerated life testing, is at-
i

tached hereto as Attachment A.-

! I was elected a Fellow of the IEEE in 1968, received

(}! the Westinghouse Order of Merit in 1979, was awarded the first

distinguished Technical Achievement Award of the IEEE Electri-

cal Insulation Society in about 1980, and this year received an

IEEE Centennial Medal of the Society. From 1968 to 1980 I was

the principal U.S. representative in electrical insulation to

1 CIGRE, the Con'farence International Grand Reseaux Electrique.

Q.5 What is the purpose of this testimony?.

A.5 (RBM, TWD) The purpose of this testimony is to re-

spond to Eddleman Contention 9C, which states:
.

It has not been demonstrated that the
RTDs have been qualified in that the
Arrhenius thermal aging methodology er-

! ployed is not adequate to reflect the actu-
al effects of exposures to temperatures of

,

normal operation and accidents over the
times the RTDs could be exposed to those-

temperatures . (Ref. NUREG/CR-1466, SAND
79-1561, Predicting Life Expectancy of Com-,

'
plex Equipment Using Accelerated Aging
Techniques.) -

.

| Q.6 Mr. Miller and Dr. Dakin, how is your testimony orga-

! nized?

A.6 (RBM, TWD) Our testimony describes RTDs and their

'

functions at SENPP, and the Westinghouse RTD qualification pro-

gram. It includes a discussion of the Arrhenius thermal aging,

methodology as applied in the environmental qualification of

() SENPP RTDs. Our testimony also reviews the Sandia Report ref-

) arenced in Contention 9C, NUREG/CR-1466, and presents our

|
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conclusions as to the applicability of that Report to the SENPP

RTDs. .,

Q.7 Mr. Miller, what is an RTD?

()|| A.7 (RBM) An RTD, a resistance temperature detector, is

an instrument used to measure temperature in which the primary

element, a resistance wire, has a well-defined resistance-

temperature relationship. The primary element in the RIDS used

at SENPP is a platinum wire. Signal conditioning equipment is

used to detect and amplify changes in the resistance of the

platinum element which correspond to changes in temperature.

These RTD signals are used in plant instrumentation systems.

Q.8 What. types of RTDs are used at SHNPP, how many of
.

each type are used, and where are they located?

A.8 (RBM) The RTDs used at SHNPP are manufactured by the

hs RdF Corporation. Eighteen Model 21204 RTDs are directlym

immersed in bypass lines to the reactor coolant system. There

are three coolant loops'at the SENPP and these eighteen RTDs

are used to measure the " hot leg" and " cold leg" temperature in,

each loop. These RTDs are directly immersed to provide rapid

time response measurements for use in the reactor protection

and control systems.

Six Model 21205 RTDs are installed in wells located

in the reactor coolant system piping to provide measurement of
.

the hot and cold leg temperature in each loop for use in moni-
tm

(3p) toring plant conditions.

.
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The construction of these two types of RTDs is almost
,

identical. The primary difference is in the length of the

sheath inserted into the pipir.g system. (See Figures 1 and 2

attached hereto.)

Q.9 What safety functions do the RTDs perform?

A.9 (RBM) Six Model 21204 RTDs provide signals to the

reactor protection system used for reactor shutdown functions.

A setpoint based on a loop average temperature is compared to

the difference'in temperature between the hot and cold leg in

the same loop to determine if a low Departure from Nucleate

Boiling Ratio (DNBR) or overpower situation could be developing

which requires corrective action. Six Model 21204 RTDs are in-
.

stalled spares for the reactor protection system. The re-

maining six RTDs are used for control functions.-

,

(-
'

s_ j The six Model 21205 RTDs provide the control room op-

erator with information on plant conditions, such as those used

in maintaining pressure-temperature relationships during pla'nt

cooldown. -,

Q.10 Describe briefly the construction of the RTDs,

including any age-sensitive materials in the RTD assemblies.

A.10 (RBM) The complete RTD assembly, illustrated in

Figures 1 and 2, consists of a platinum element contained in-

side the tip of a sheath, and the necessary wire and supports

which allow connection to a cablo cystem through which signals

(n' are transmitted outside the containment building. A stainlessj

steel sheath protects the element and wire over that portion

-5- (
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inserted in the pipe. A stainless steel bellows hose protects

external wires from moisture penetration and physical damage.

(A helium leak test assures the adequacy of the moisture barri-

(jgg er provided by the bellows hose.)

The portion of the RTD inserted in the primary system

piping contains no age-sensitive materials. The organic mate-

'

rials in the external cable and cable interface are epoxy

potting material and silicone varnish cable coating. The epoxy

potting material is located to the right of the Swagelok nut in

Figure 1 and to the right of the adapter and Inconel spring in

Figure 2.

Q.ll Does the silicone varnish on the RTD cable lead per-
.

form a safety function?
'

A.ll (RBM) No. The silicone varnish is only used in the
,/3
L ' manufacturing process to prevent the fiberglass insulation on

the cable from fraying during the manufacturing process. It is

not required for the RTD to perform its safety function.

Q.12 Does the epoxy potting at the cable-probe interface
,

perform a safety function?

A.12 (RBM) Yes. The safety function that the epoxy

potting material at the cable-probe interface provides is that

of mechanical support and insulation for the wires at this

point.

Q.13 What is thermal aging?

[ I . 13 (RBM) Thermal aging involves a temperature dependent

chemical process that can lead to changes in properties of

organic materials over a period of time.

-6-
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Q.14 What is accelerated thermal aging, and why is it nec-

essary?

A.14 (RBM) Since real time aging is not practical over

(|| the long time periods for which most electrical equipment must

be environmentally qualified for nuclear power. plant applica-

tien, accelerated processes have been developed to simulate a

defined life over a much shorter period of time.

Q.15 Is accelerated thermal aging addressed by current
'

regulatory requirements?

A.15 (RBM) Yes. 10 C.F.R. 50.49(e)(5) requires that

"[e]quipment qualified by test must be preconditioned by natu-
ral or artifical (accelerated) aging to its end-of-installed

.

' life condition." (Emphasis added.)

Q.16 Dr. Dakin, what is the Ar,rhenius methodology of ther-
mal aging?

A.16 (TWD) The Arrhenius methodology is based on the

premise that deterioration of materials in service is due to

chemical reactions. These reactions occur internally, some-,

times between components of the material and sometimes with

compounds in the environment such as oxygen or water vapor. It

is widely-known that chemical reactions occur more rapidly at

increased temperature. Arrhenius in the last century showed

theoretically that the temperature dependence of chemical reac-

tions followed an exponential equation:
s

(p) raterwexp (-E/RT)esa constant / time

.

-7-
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where T is the Kelvin temperature-(degrees C +273);

E is the activation energy of the chemical reaction

(electron volts); and7

({} k is the Boltzmann gas constant (electron volts /

degrees Kelvin).
,

.

The activation energy is characteristic of the material and the

significant chemical change. This equation provides the theo- f
:

retical basis for accelerated aging tests.

; It is postulated that there is a consistent correla- i

tion between the amount of physical change and the amount of [,

chemical reaction. Therefore the time to reach a selected '

amount of physical change will vary according to.the Arrhenius
!

!
. .

equation, rearranged as follows:
'

; time to reach a specified changeewexp (-E/kT)

(( ) Usually this equation is changed to the logarithmic form: ;.

Ln(time)=w(-E/kT) = (-E/k)/T
'

and the logarithms of times to change are graphed versus recip-

rocal Kelvin temperature, as illustrated by Figure 3 (attached *

,

hereto), which is based on electrical tests of an epoxy resin

laminate after aging. The quantity, E/k, is the slope of the

graph. The value of E, the activation energy, ranges between;

j about 0.5 to 1.5 electron volts depending on the material and
.

the significant chemical. reaction of interest. The times to
:

reach a specified level of deterioration (in this example 50%

() of the original dielectric strength) are graphed. Such data,

are extrapolated down to expected continuous service
.

b
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temperatures to predict the time to reach the specified level

of deterioration.
4

|- other than actually testing materials and systems for

the expected years of actual service, this is the most logical

scientific way of predicting that they will be, reliable. Usu-

ally accelerated type tests of materials are made extending upr

; to one or two years. After the linearity of the Arrhenius

graph is confirmed for a material, then short time more accel-

ersted tests are acceptable to evaluate small changes in mate--

rials or application condition.

The electrical power industry has been very diligent

in pursuing this type of testing to ensure reliability of new
.

or improved materials and systems, and generally the experience

has been excellent in confirming the predictions..

Q.17 Mr. Miller, has the NRC Staff approved the Arrhenius

i method for environmental qualification of electrical equipment

in nuclear power plant' applications?,

4 A.17 (RBM) Yes. The NRC Staff, in Section 4(4) of
,

'

NUREG-05G , " Interim Staff Position on Environmental Qualifica-

tion of Safety Related Electrical Equipment," states: "The4

Arrhenius methodology is considered an acceptable method of ad-<.

dressing accelerated aging." Most recently, in Regulatory

Guide 1.89 (Rev. 1), " Environmental Qualification of Certain
,

Electric Equipment Important to Safety for Nuclear Poweri

O >1 == " (3== 1'a4>- ta == << 8 r a th u =< =ai ta a-

; In addition, the Westinghouse qualification methodology

.

,
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described in WCAP-8587, " Methodology for Qualifying

Westinghouse WRD Supplied NSSS Safety Related Electrical Equip-

ment," has been accepted by the NRC. " Safety Evaluaton Report

(g of Westinghouse Equipment Qualification Documentation WCAP

8587, WCAP 8587 Supplement 1, WCAP 8687 Supplement 2, and WCAP

9714: Seismic and Environmental Qualification of Safety Relat-

ed Electrical Equipment" (November 10, 1983). The accelerated

thermal aging techniques discussed in WCAP-8587 are based on

Arrhenius methodology.

Q.18 Describe briefly how and for what period of time the

RTDs for SENPP were environmentally qualified.

A.18 (RBM) The overall RTD qualification program includes
.

thermal aging, thermal cycling, irradiation aging, and vibra-

tion aging, as part of the preconditioning process. In addi-

( || tion to and following the normal thermal aging, the RTDs are

temperature cycled to account for the effects of expected plant

heatup and cooldown cycles. They are also exposed to radiation

simulating normal operation and accident conditions as well as
,

vibration simulating the effects of pipe and flow vibration.

This generic preconditioning process simulates a minimum 20

year life for the RTDs installed in the bypass lines and a

minimum 10 years for the RTDs installed in the wells. After

this preconditioning the RTDs are subjected to the effects of a

seismic event and a high energy line break environment.

f(
l Q.19 Please describe how the Arrhenius method was applied

in the environmental qualification of the RTDs for SHNPP.

-10-
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A.19 (RSM) Since the epoxy is the only safety-related age

sensitive material used in the RTDs, the activation energy for

this material was selected. Using the Arrhenius equations and

( the ambient temperature at the cable interface, an aging tem-

perature was calculated which would simulate the desired life

at an accelerated rate and not inadvertently degrade the mate-

rial due to the high temperature alone.

Q.20 What is the ambient temperature at the cable

*

interface to which the RTDs will be expoted during normal op-

erating conditions, and how was it determined?

A.20 (RBM) The ambient temperature at the cable interface

is equal to the normal' ambient temperature in this region plus
.

the expected temperature rise associated with heat transfer to

this interface from the reactor coolant system. The normal

() ambient temperature surrounding the cable interface portion of

the RTD assembly was determined by Carolina Power & Light Com-
.3. // <(. /

pany to be 120*F (approximately 50*C). FSAR $ 2.ll.i.41 In

addition, Westinghouse performed heat transfer calculations to.

determine the temperature rise expected at this interface which

accounts for heat transfer from the reactor coolant system.

The temperature rise will be limited to 50*C as long as a mini-

mum air velocity is maintained. Therefore, using a normal

ambient temperature of 50*C and the expected temperature rise

of 50*C, the temperature to which the RTDs will be exposed is

( ) 100*C.

.

.
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Q.21 What was the activation energy used to calculate the

temperature to which the equipment was exposed during qualifi-

cation testing and to calculate the time duration of the test?

(?i A.21 (TWD) Since the epoxy performs structural and insu-s

\.)
lating functions, an activation energy of 0.98 electron volts

was selected, which is consistent with these parameters. This

selection of 0.98 electron volts was a conservative choice

based on an examination of a- large amount of test data on epoxy
resin systems.

Q.22 Was the Arrhenius method used to simulate accident

conditions as well as normal operating conditions?

A.22 (RBM) Yes, but only in the post-accident period. .

.

The first day following a high energy line break is simulated

in real time and temperature. Following the first day'of

(g testing the remaining post-accident period is simulated by ac-

celerated thermal aging. Westinghouse employs a standard acci-
~

dont profile which uses a conservative 0.S~ electron volt

activation energy to calculate the time / temperature relation-
.

ship during this period. The RTDs were subjected to this ge-

neric profile.

Q.23 What were the results of the accelerated thermal
aging portion of the quaiification testing for SHNPP RTDs?

A.23 (RBM) After the ac,celerated thermal aging portion of
the qualification test was completed, certain tests were per-

formed. These tests were cal'ibration checks at 32*F, 525'r and[)
625'T as well as insulation resistance measurements. No

degradation of the RTDs was detected during these tests.

-12-

. O

5



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

.

> * ., .

i Q.~24 Hoo tho NRC Stoff eccepted Wootinghsuco's qualifico-

tion testing of the RTDs used at SNNPP? !

i

i . A.24 (RBM) Yes. As I indicated in response to Q.17, the j
-

<

| |(}?)- Westinghouse qualification programs for electrical equipment, |

() including safety-related RTDs, have been accepted by the NRCC

i

Staff on a generic basis. The NRC Staff specifically approved3

the qualification of RTDs. This generic testing envelopes the l
'

1, >

'

environmental conditions, including temperatures, for which the;
i

1- SMNPP RTDs must be qualified.

Q.25 Dr. Dakin, are you familiar with NUREO/CR-1466, enti- I
! i

j. tied " Predicting Life Expectancy and Simulating Age of Complex ,

t

Equipment using Accelerated Aging Techniques," first published !.

l
,

by Sandia National Laboratories as a consultant's report to the !
1

NRC ("Sandia Report")?

A.25 (TWD) .Yes. !

! Q.26 Please briefly summarize the Sandia Report. !
l.

A.26 (TWD) The Sandia Report discusses the application of I

i .

; the Arrhenius relation of temperature to aging much as I have '

*
|.

; outlined in answering Q.16. This report discusses the useful-
,

!
'

; ness of the Arrhenius relation in accel,erated aging tests but
also discusses possible conditions which would invalidate the

|
"

[* use of=this relation for extrapolation from accelerated aging
'

| tests. The report points out the need for a single chemical

reaction to control the aging of the material over the whole-
,

temperature range from accelerated test temperatures down to |j 4

i
;

j service temperatures. If, for example, moisture diffusion were .

|
f

I
'
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controlling at lower temperatures, this would change the slope

of the Arrhenius type graph to a lower slope and predict a

shorter failure time than predicted by extrapolating high tem-

({^ perature tests. I have cautioned against such effects in sev-

''
eral of my own papers from the first one on this subject in

1948 and later ones up to about 1960.

Q.27 Which type of testing does the Sandia Report primari-

ly address, qualification testing or materials testing?

A.27 (TWD) This Sandia Report discusses primarily materi-

als testing.

Q.28 In the materials testing of the epoxy used in the

SHNPP RTDs, did the epoxy exhibit an Arrhenius dependence on
.

temperature?

A.28 (TWD) Yes'.

() Q.29 What implications does this have for qualification
'

testing of the RTDs'?.

A.29 (TWD) It indicates'that the qualification test is a
satisfactory confirmation of the long-term useful life of the

'

epoxy resin.

Q.30 Do any of the " predictive difficulties" discussed in

the Sandia Report apply to the epoxy used in the SHNPP RTDs?

A.30 (TWD) None of'the predictive difficulties discussed

in the Sandia Report applies because the insulation system of
*

the RTD connector and cable is sealed against moisture, so that

[ ) diffusion of moisture is prevented. Moisture' diffusion is the
only potentially invalidating condition, referred to in the

-14-

e 4

0



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

:,

Sandia Report, that could apply to the accelerated thermal

aging of RTDs. Further, epoxy resins are not known to be sen-

sitive to moisture effects as was the polyurethane cited in the

(|| Sandia Report.

Q.31 Dr. Dakin, in your opinion, does the.Sandia Report

support in any way the allegation in Eddleman Contention 9C
,

that the "Arrhenius thermal aging methodology is not adequate

to reflect the actual effects of exposure to temperatures of

normal operation and accidents over the times the RTDs could be

exposed to those temperatures"?

A.31 (TWD) No. Indeed, the Sandia Report (at page 47)

concludes that "[alecolerated aging techniques offer the best
.

opportunity for predicting lifetimes or simulating life of com-

plex equipment."
\

' Q.32 What is ycur conclusion concerning the application of

the Arrhenius method to the qualfication of the SHMPP RTDs?

A.32 (TWD) My conclusion in that the Arrhenius method is

satisfactory for simulating the thermal aging of the organic
.

materials in the qualification of the SHNPP RTDs.

.

.

^

i.
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Proc. of the 10th ,IEEE-NEMA Elec. Ins. Conf., IEEE rublication 77CH 1273.
pgs. 285-89, Sept., 1971. [104] Accelerated Salt Fog Testing. T. W. Dakin and C.

[88) Calculation of Sensitivity Requirements for Rapid A. Skallen. IEEE Trans. on Power Apparatus & Sys.
Measurement of Insulation Deterioration Rates, tees. Winter Power Meeting, New York. Feb. 1978.
T. W. Dakin. Proc. of the 10th Elec. Ins. Conf.. [105] Ultrasonic sensing of Partial Discharge within
Chicago, Sept.,1971. (Conf. Paper.only Abstract Microfarad Value AC Capacitors. R. T. Harrold,
published). T. W. Dakin and C. E. Mercier. IEEE Trans. on[89) Application of Cast and Molded Resins in High Power Apparatus & Systems. Winter Power Mtg.,
Voltage Apparatus. CICRE Paper 15 04, Ed. and New York. Feb. 1978.
coauthor with representatives of six nations. [106) The Voltage End.arance of Cast Epoxy Restns. T.
1972. W. Dakin and 5. A. Studniart. IEEE Inti. Sm-

[90) Dielectric treakdown of Insulation Materials on posium on Elec. Ins., Philadelphia June. 1978.
ithe Front of Cycle and a Small Number of Cycles [107] Special Report for Group 15 (Insulating Matts.).

of 60 Ha Voltage. T. W. Dakin. 5. A. Studatars Proc. Int 1. Conf. on Large Electric Systems
and C. T. Itammert. Ann. Report NRC-NAS Conf. on (CIGRE). Paris. August. 1978. T. W. Dakin.
Elec. Ins. and Dielec. Phen. 1972. [108] Partial Discharges with DC and Transtent Volt-

[91] Outdoor Insulator Surface Conductance and Sur- ages. T. W. Dakin. Natl. Aerospace & Electrontes
face Arcang. T. W. Dakin with C. A. Mellen. T. E. Conf., Dayton. May.1978. Proc. of NAECON '*8.
Chenoweth and J. J. Dodds. Proc. of the 11th
Elec. Ins. Conf. , pgs.157-61. Sept. 30,1973.

[92] 3reakdown of Cases in Uniform Fields - Paschen -

Curves for Natrogen. Air and SF . T. W. Dakin6
with German and French authors. (members of CICRE

r
'

Group 15-03). Electra. (published by CICRE.
Parts). No. 32. pgs. 61 82. Jan. 1974.

[93] Application of Epoxy Resins in Electrical Appars-
-

tus. T. W. Dakin. IEEE Trans.. Elec. Ins.. El-9
121 (1974).

*Papars dealing with thermal aging and accelerated life testing.
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1 BY MR. O' NEILL : |

2 G Will you please provide a brief summary of your

3 statement?

4 A. (Witness Miller) My testimony discusses the

5 application of these RTDs to the Shearon Harris plant.

6 It also describes the Westinghouse generic qualification

7 Program for these RTDs and the manner in which the.

8 Arrhenius methodology is utili md for the qualification

9 Program.

10 G Thank you, Mr. Miller.

11 Dr. Dakin, will you please summmari m your part

12 of this testimony?

) 13 A. (D r. Dakin) My discussion describes the operation

14 of the Arrhenius methodology in the assumptions lying behind

15 it.

16 M R. O' NEIL L : 'Ihese gentlemen are available for

17 cross examination.

18 JUDGE KELLEY: Okay.

19 Mr. Eddleman?

20 MR. EDDLEMAN: May I have a moment, rieas e?

21 JDDGE KELLEY: S ute.
,,
,

22 ( Pa ts e. )'

23 CROSS EXAMINA'1 ION

24 BY MR. EDDLEMAN:
Ace-Federal Reporters, Inc.

25 G Goatlemen, first with resp ect to th eanswers being

. - - __________ _ __________
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I given by each of you under your initials, have both of you

2 read all this testimony?

'3 A- (Witness Dakin) We have, at least I have.

D
4 % Have you, Mr. Miller?

5 A (Witness Miller) Yes, I read it.'

6 g Okay.

7 Are there any answers given by either of you with

8 which the other one disagrees?

9 A No, as best as my background is able to support --

10 I have reviewed Dr. Dakin's testimony, I am not an expert in

II Arrhenius methodology, so I understand what he has written.

12 That's as far as I can go.

- 13 4 Dr.'Dakin, have you reviewed Mr. Miller's

14 answers?

15 A (Witness Dakin) I cooperated with Mr. Miller

16 and we discussed this testimony before and I think I

17 understand what he has said and I agree with his statements,

18 and my own, of course.

19 g All right.
.

20 Mr. Miller, if you will refer to the first page

21 of the testimony which I don't believe has a number on it,
.A

.h 22 but it's behind the cover sheet. In your answer 3 you state

23 you have participated directly in the development of

24 Westinghouse testing methodology which includes accelerated
Ase-Fees, nepo,se,.,inc.

25 thermal aging.
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1 ODid you participate directly in the development

2 of the testing methodology for these RTDs?

3 A (Witness Miller) Yes.

4 G Okay.

5 And how was that methodology developed?

6 A We have.a generic qualification methodology

7 that is really the basis for all of our qualification

8 programs. And when these RTDs were allowed to be tested,

9 we applied that methodology to the program.

10 G Okay.
.

11 Now, by generic methodology, do you mean that

12 it applies to the qualification of anything?
'

13 A Yes.

14 % All right.

15 Well now, when you develope a methodology for

16 testing a particular component like an RTD, you then have

17 to get some specific tests and methods, do you not?

18 A I'm not sure I understand the question.

19 G Well, what I'm saying is -- well, let me

20 rephrase.

21 Is there a distinction between this generic

( ,) 22 methodology which you would use for making 2 tests for

23 anything and the specific methodology that is used to

24 test these RTDs?
Ace-Federal Reporters, Inc.

25 A The only distinction might be in the selection
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of certain parameters based on their location in the plant,
1

2
the materials used in the product, things of that nature.

3 G What sort of parameters would_ those be?

4 A Well, a temperature parameter, the location of

5 the plant, the radiation dose it might see in that location.

6 G Are those the only two variables that would

7 change?

A No , they are examples. There are seismic response
8

9 spectra that would change based on location in the plant.

10 It's possible that the temperatures for high energy line

11 breaks might change, although we do a very conservative

12 generic test. So it's unlikely that would chance.

(j|| 13 4 I see.

Do you give any consideration to the effect of14

15 cycling through different temperatures as the plant operates

16 that is heating up and ccoling dcwn?

17 A Yes. That's part of the program for these

18 RTDs.

19 % What number of cycles of type of cycles are

20 included in the program for these RTDs, say, per year of

21 plant operation that you simulate?

() 22 A As best I can recall, it's on the order of five

23 per year.

24 G That would be five startups a year?

Am-Federal Reporters, Inc.

,
25 A Yes , we consider that very conservative. I believe

_

- -
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1 there were 100 cycles done to simulate a 20-year qualifying |
|

|
2 life,

3 G Are you familiar with the number of startups per |

4 year that have been experienced by actual operating nuclear

5 plants?

6 A. I don't have.that at my fingertips, no. These

7 are numbers that we estimate.

8 G Not actual data?

9 A No. I can't say it's based on actual data.

10 G All right.

II Dr. Dakin, I can't resist asking this and I

12 caution you it is somewhat facetious. You say you are-

{) 13 retired. Have you been thermally aged yourself?

14 MR. O'NEILL: Objection.

15 MR. EDDLEMAN: I'11 withdraw it.

16 BY MR. EDDLEMAN:

17 G Dr. Dakin, you say on page 2, continuing with

18 your qualifications, that you started working as a research

19 fellow on electrical insulation.with Westinghouse research

20 laboratory in 1941. And I gather that you worked with

21 Westinghouse through to your retirement, is that correct?

22 A. (Witness Dakin) That's correct.

23 G A1.' right, sir.

24 You refer, in the middle of that page, to a
j Am-Federal Reporters, Inc.

|
25 paper of yours published in 1948, " Electrical insulation

|
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'

.

, 1
deterioration treated at a chemidal rate process." Can you

2 define or explain what the chemical rate process is, sir?

3 A It is a process which involves chemical

4 reaction going on at some defined rate.

5 G And how do you define the rates of those

f 6 chemical reactions?

7 A This has to be defined in terms of the

8 concentration change of some component in the . reaction.

9 G All right. So the reaction rate depends on the

10 concentration of some component or perhaps components in the

11 reaction?

12 A It could be that.
.

() 13 4 Okay.

14 Where you have more than -- well, let me ask you

15 a couple:of things about this.

16 First, is it possible for a single chemical

17 component to degrade by more than one reaction?
,

18 A Yes.

19 G Okry. And where you have two or more components

20 may there also be two or more reactions going on as they

21 interact?

() 22 A It's possible but they are seldom at the same

23 rate. One is usually faster than the other?

24 G So they generally would be different rates?
Asem neporwr , Inc.

25 A Yes.

i
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G All right.
1

2 You state that you presented and published

3 papers related to accelerated aging tests. Now, back in

4 your list of publications at the back of this testimony,

5 these, I believe, are indicated with an asterisk?

6 A They are, yes.

7 G Okay.

Now, your reference 35, it's entitled, " Chemical
8

9 rate phenomena in the deterioration of electrical insulation."
-

.

10 Does this paper concern -- or did this paper concern the

11 same kind of chemical rate phenomena that we've been

12 discussing here?

13 A I think so. I nafortunately didn' t bring that'

(
14 particular paper. Yes, that was a conference paper.

15 G Okay.

16 A. It was not widely published. It was presented

17 and copies were given to those who. attended this particular
'

18 conference.

19 G I s ee , s ir .

We have one on comparison of test procedures20

for thermal life testing of the varnished glass cloth,
21

22 reference 45. There's 'not anything like that in these(j||
23 RTDs, is there?

24 A Well, there is something similar however it's

Am-Federal Coporters, Inc.

25 not important in the application. The glass robing that goes

;
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around the wires in the cable from the RTD is impregnatedj

with a varnish, a silicone varnish, and there is some
2

1
analogy between that an the glass cloth.

3
'

G Both being made out of glass fibers, is that it?- -

4

A Yes, that's right.
3

0 Okay.
6

Now, the insulation of the cable is actually
7

made of this glass material, right?
8

A Yes -- well, yes . And the varnish.
9

10 0 Right, okay.

11 6. Then you also have on your last page of papers

three that are asterisked as dealing with thermal aging
12

accelerated life testing and one of these is the theory
13

of aging in electrical insulating material, an IEEEconference
14

15 Paper of 1970, correct?

| 16 A Yes.

17 G Okay.

18
Now, this theory, would that include the

Arrhenius theory, the theory that underlies this methodology?
19,

A Yes. This particular paper was just an elaboration
20

f some other things that I published. And perhaps a few
21

. A) additional thoughts. But it's generally on that subject.
, 22

,

O All right, sir.,
23

24 Now, let's see. You say most, if not all, the

Ase-Federal Reporters, Inc.

25 precautions regarding application of accelerated aging

_. _ , _ _ _ . . . _ _ . _ _ . . _ _ _ _ _ , . _ . . _ . . . _ _ _ _ . _ _ . . _ _ . _ _ _ _ _ . _ . . . . _ . _ . _ . .
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I mentioned in the Sandia report NUREG CR 1466, I'm on page 2

2 of your testimony, and other precautions also were discussed

3 in my paper. Now, my first question about that is which

4 of1the precautionsoof.the Sandia report were discussed in

5 your papers, Doctor?

6 A The publication referred particularly to the

7 possibility of two different chemical reactions predominating

8 at different temperature ranges. Which is -- here the

9 chemical reaction of diffusion, that's really not precisely

10 a chemical reaction but it's been classified together with

11 chemical reactions because the temperature dependence of

12 diffus_on is simular to that of a chemical reaction.

13 4 And diffusion would also reflect the concentrations({) *

14 of possible reactants that a deteriorating insulation might
- . - . . . . . . - . .. . - _ . . - -

15 be exposed to, correct?

16 A I think it was said somewhere.e1.se in the same

17 document that diffusion, if it is controlled, controlling

18 Part of the reaction is more likely to occur, at lower

19 temperatures. I mean, more likely to predominate in the

20 rate.

21 4 All right.

() 22 Now, are those the precautions that are discussed

23 in your paper that are also referenced in NUREG CR 1466, Doctor?

24 A I don't have that document here and I'm not sure
Am-Federal Reporters, Inc.

| 25 whether I have seen it or not.

|

t
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1 4 By "that document" do you mean your papers or

2 do you mean --

3 A No. The NUREG --

4 4 You don't have NUREG ith you?

5 A No.

6 4 Okay.

7 But you do make the statement about what is

8 discussed in your papers and what isJ. discussed in this

9 NUREG?

10 A Yes.

11 4 All right.

12 Now, you also mention other precautions being

(j|| 13 discussedinayour papers. What are some of those other

End 6 14 precautions, Doctor? [

15

16

17
.

18

19

20

21

( 22

23

24
Ace-Feder3 Reporters, Inc.

25

_ __ _
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97 WRBwbl 1 A. Well, there can be in a complex system like a

2 resin or an insulation system,._th.e.re __are questions also of

3 the failure criteria, or the measure by which you measure

O 4 the deterioration; for example, the deterioration of an

5 industrial laminate, for example. An epoxy laminate, for

6 example,can be measured in several different ways. Its

7 structural strength can be measured or its electric strengths,

8 or even its flexibility could be measured.

9 There are a variety of tests that could be made

10 in all of these systems that can be a measure of the

11 deterioration of the material. In some cases one type of

12 test is more relevant to the application than the other,

h 13 and that would then be the criterion for deterioration to

14 an unacceptable level.

15 g Would it be true, then, as to these other

16 precautions that you would want to choose the most limiting

17 measure of deterioration in order to validate the qualification

18 of a piece of material?

19 A. Insofar as this can be anticipated this is

20 usually what is done.

21 3 Okay.

22 And the way you would anticipate that would

23 include various experiments on the material, various tests

24 on it, reviewing data on similar materials, looking at the
Aes-Federal Reporters, Inc.

25 chemistry and physics of it, things like that?
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'WRBwb2 1 A Well, some of that would occur. I think the first

2 thing that should be considered is the requirements on the

3 material in the application.

4 G What it has to do to perform its function?

5 A Yes.

6 G Okay.

7 And then would you look at the most limiting

8 deterioration modes or measurements as to its ability to

9 perform that function?

10 A That is correct.

11 G All right.

As to deterioration caused by diffusion, anything12 ,

13 that might crack a material or cause the surface area to(j||
'

14 be increased, or pock it, make pock marks in it, some thing

15 like that, could potentially increase the diffusion rate of

16 various things it's exposed to into it, could it not?

17 A Possibly. But the diffusion is usually a factor

18 that is one step to another. In other words, diffusion may

19 prevent a reacti'on if the reacting component -- for example,

20 air, oxygen: it has to get to the material, or get into the

21 material to causa the reaction; oxidation, for example,

c
22 G Right.Q p)

23 A Therefore, in come cases, diffusion may be the

24 limiting step in several ccessive steps leading to the
Ace-Federal Reporters, Inc.

25 degradation.

.
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. WRBwb3' 1 G All right.

2 Now, the limiting step would be the one that

3 controls the rate of degradation; correct?

4 A That is correct.

5 G okay.

6 A- In fact, that is the basis for the application

.7 of the Arrhenius method in complex systems. In fact, I said

8 that in numerous publications and presentations, that you can

9 only deal with a complex system by making a simple assumption

10 and then testing whether that assumption is correct.

11 G But you would have to test whether your

12 simplification were correct, wouldn't you?

( ]) 13 A Not always. I mean, logic prevails here sometimes.

14 0 Okay.

15 Doctor, would it be an equally acceptable

16 methodology to actually perform tests of the various steps
,

t

'
' 17 auud reaction rates, and so on, that were possible in

18 . degrading material, and analyze the.results of those tests

19 or experiments in order to deal with a complex system?

20 A It is certainly, I would say, possible, but an

21 extremely complex and tedious and unacceptable method of

22 approach. j

23 G Is it unacceptable because it is so complex and

|
24 tedious? .

w ee n si n.po,w ,i,inc.

25 A Yes, that's true. We wouldn't have any use of
,

4
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IWRBwb4 I this Arrhenius methodology if we had to look at every
i

2 possible step and examine it separately from all the otner

3 steps. We would be back twenty years.

CO 4 G All right.

5 If I may refer you gentlemen to your Answer 6

6 on pages 3 and 4. This is basically an overview of how

7 your testimony is set up; is that; correct?

8 A (Witness Miller) Yes.

9 G Okay.

10 You then go on, Mr. Miller, to describe an

11 RTD, a resistance temperature detector.

_

Now, what kind of temperatures are measured12

g 13 with this RTD?

14 A Maximum temperature would be on the order of

15 650 degrees Fahrenheit.

16 G Would the detector be expected to fail above

17 that temperature?

18 A No; that is the maximum temperature in the hot

19 leg of the plant.

20 Q Normally; right?

21 A Normally.

( ,) 22 G Is the RTD intended to be able to accurately

23 measure temperatures above 650 Fahrenheit?

24 A For the wide range application the maximum
Ace-Federst Reporters, Inc.

25 range is 700 degrees.
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WRBwb5 1 G All right.

. 2 And that's the absolute upper limit of the use

3 of these things; they can just tell you up to 700, or say

{I-)
~s

4 we're stuck at 700?

5 A No; it's not the usable range of the RTD, but

6 it is the maximum temperature that you will read on a control

7 board, for instance, from this RTD.

3 G In other words, even if the temperature of the

9 RTD were, say, 1000 Fahrenheit, it would read 700 on the

10 board?

11 A Yes , or slightly above. It would certainly peg

12 the meter, yes.

13 G Okay. That is, push it to its maximum?(])
14 A Yes.

15 G Okay.

16 Now, the resistance temperature relationship

17 of this wire is established by experiment; correct?

18 A Each RTD is calibrated.

19 G You actually take known temperatures and measure

20 the resistance of the various temperatures for the wires in

21 each RTD?

] ) 22 A Yes. There is a series of points where that is

23 done, and a curve is calculated over the entire range.

24 G And are there sort of limits of variation, or
Ass-Fesseral Reporters, Inc.

25 can you adjust the signal processing to account for any

i
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variation in this resistance temperature curve?

2 A Each RTD will be slightly different, and the

3 downstream signal processing will be adjusted to accommodate

4 that, yes.

5 4 So it's basically custom matched to each RTD

6 in place?

7 A There's a slight difference, yes.

8 G So that involves some kind of programming or

9 adjustment of-- By " downstream," I take it you mean back

10 toward the control panel, the readout?

11 A Yes.

12 0 --that some adjustment of that is necessary for

(j|| 13 each RDT when they're installed?

14 A Yes.

15 G Okay.

16 And if the RTDs were replaced you'd have to

17 re-adjust for the new RTDs going in; right?

18 A There would be a slight adjustment, yes.

19 0 Is any of the signal conditioning equipment that

20 you talk about here on page 4 actually inside the RTD

21 assembly?

22 A No.

23 G Okay.

24 So basically you put a voltage and current in
h Federal Reporters, Inc.

25 across that wire, and it produces a resistance, and then you
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'WRBwb7 I take the output -- that is, what comes out, having gone

2 through that resistance from the RTD, and then you go off

_
3 someplace else and do your signal conditioning; right?

4 A Yes.

5 g Okay.

6 You refer in your Answer 8 to the RDF Corporation.

7 Is this related to Westinghouse in any way? Is it a

8 subsidiary?

9 A No.

10 g What kind of quality control is specified for

11 the RTDs in their manufacturing?

12 A There are certain release points specified in

() 13 any quality control program. I believe the primary one here'

14 would be on the calibration of the RTDs.

15 4 Okay.

16 In other words, to make sure that the calibration

17 of the resistance temperature curve was accurate?

18 A Was done according to approved procedures, yes.
4

19 0 Okay.

20 Well, doesn't the approved procedure specify
,

21 some range of accuracy that will be necessary?

r")ky/ 22 A Yes.

23 g Okay,

24 About what is that range? What's the margin of
' Ase-Federal Reporters, Inc.

endwrb#7 25 error on these things?

|
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#8 AGB. agbl 1 A Each calibration point is specified as .02

2 degrees Fahrenheit, and the total calculation then would

3 yield an accuracy on the order of .2 degrees Fahrenheit.

4 G Okay.

5 So at each point when you measure the physical

6 resistance the temperature there has got to be determined

7 between within .02 degrees Fahrenheit?

8 A only at the actual calibration points. That

9 accuracy really establishes the accuracy of the facility

10 itself.

11 G Calibration facility?

12 A Yes, at the vendor. The total calculation on a

() 13 curve would define the accuracy of the individual RTD, which

14 is .2 degrees Fahrenheit.-

15 g Okay.

16 You can test it in practice against some other

17 kind of temperature measuring equipment and see that that

18 accuracy is confirmed?

19 MR. O'NEILL: Objection, Mr. Chairman, to this

20 line of questioning. It has been going on for some time

21 now about the accuracy of RTDs quality control. This is a

(n;/ 22 very narrow issue that we're discussing. It is the

23 Arrhenius methodology for thermal testing for environmental

24 qualification of RTDs, and, tc that extent, two organic
wreseres neporwes, sne.

25 compounds in the RTD. This line of questioning is not at all

w
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L AG]agb 2 1 relevant to rhis contention, and given the number of witnesses

2 and the time constraints, we might focus on the issues that

3 are really relevant.

4 MR. EDDLEMAN: I'm basically done with this line,'

5 but I would say that I think it is relevant in terms of

6 establishing what kind of accuracy these things have, or have

7 to have, to then say what kind of deterioration might be

8 significant. That's where I'm going.

9 JUDGE KELLEY: Is one more question going to do it?

10 MR. EDDLEMAN: I think so.
;

11 BY MR. EDDLEMAN:

12 4 Do you recall the question?

(j|| 13 JUDGE KELLEY: You can restate it. And then

14 move on to some other line.

15 MR. EDDLEMAN: Okay.

16 WITNESS DAKIN: Pardon me; may I interject?

17 Regarding a statement that you made, I think you

18 repeated this accuracy, and I think Mr. Miller said it was

19 .2 degrees; right?

20 MR. EDDLEMAN: --for the overall...

21 WITNESS DAKIN: But you said .02.

22 BY MR. EDDLEMAN:

23 G I thought that each point he said on this

24 measurement was established as .02 with an overall accuracy
Ass-Federal Reporters, Inc.

25 of the instrument itself as .2.
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1 A (Witness Miller) Each calibration point is .02, yes.

2 4 And the overall --

|

-
3 A And the overall after the curve is calculated

'" J 4 would be .2 degrees Fahrenheit.

|
5 4 Okay.

6 Now the bypass lines into which these things are

7 inserted, are they actually physically connected to the
!

8 reactor coolant system?

9 A Yes.

[ 10 4 How close are they to it~, where the RTDs were

11 set?

12 A I don't actually know the physical dimension of

| (~~') - 13 the bypass line, I assume it is relatively close to the
| % s'

14 main coolant system.

15 4 What you are doing is measuring the temperature

16 of the main coolant, right?

17 A YeS.
,

18 4 And you would want to measure it close to the

19 source, correct?

20 A Yes,

21 4 And it says: VThese RTDs are directly immersed...,"

h 22 that means in water, correct?

23 A Yes.

24 4 And it says that they are used ". . .to provide'

N-Federal Reporters, Inc.

25 rapid time response measurements for use in the
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I reactor protection and control systems."

2 Does that include automatic controls as well as

3 notifying the operators?

CO 4 A. Yes.

5 4 If these things were in error, could that lead

- 6 to problems with the operator response td the control

7 functions?

8 A. Itm not sure what you mean by " operator's

9 response to the control functions."

10 Q Let me split this into two questions:

II If there were an error or a failure of the RTDs,

12 could that lead to erroneous or improper response of control

I 13 functions that they tie into directly?

14 A. It would depend on the nature of the failure.

15 The control system in the plant auctioneers signals from

16 each of the three loops to perform the control function.

17 So the system is set up to anticipate perhaps one failure

18 without adversely affecting the control system.

19 Q All right.

20 Now as to the indications to the operators,

21 those could be off if the RTDs that were the source of the

22 basic information had failed, correct?

23 MR. O 'NEILL: Objection. Mr. Chairman, again

24 I am going to object to this line of questioning. The
Ace-Federal Reporters, Inc.

25 contention is a very narrow one with respect to the thermal
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I aging methodology employed in environmental qualification

2 of RTD 's .

3 The use of the temperatures that these RTDs send
CO

4 to the control room and how the operators respond to it

5 and anything along the lines of the last series of questions

6 is outside the scope of this very narrow contention.

7 MR. EDDLEMAN: I will drop this part here because

8 I think I have established what I needed to.
,

9 Let me just ask to tie it up though:--

10 7UDGE KELLEY: I am going to sustain the objection.

II Just go on to the next one. I don't think it has anything

12 to do with this contention.
'

($ 13 MR, EDDLEMAN: All right.

14 BY MR, EDDLEMAN:

15 4 Gentlemen, this contention is about the

16 environmental qualification of these RTDs, correct?

17 A. (Witness Miller) It is about the thermal aging
,

18 procedures uned, yes, as I understand it.

19 4 Let me see if I can find my copy of....

20 Do you gentlemen have a copy of Contention 97

21 MR, OtNEILL: Mr. Chairman, to help Mr. Eddleman

22 out, on page three of their testimony 9C is quoted.

23 MR. EDDLEMAN: I am referring to the entire

'

24 contention.
Am-Federaf Reporters, Inc.

25 BY MR. EDDLEMAN:
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4 Do you have a copy of that available to you?

2
A (Witness Miller) Not in front of me I do not.

3 MR. EDDLEMAN: I think it is in the record

' elsewhere so I will just drop that and then go on -- or

5 will be in the record.

0 BY MR. EDDLEMAN:

7 4 Now the temperature of the reactor coolant on

8 the hot leg side, I think you said, was a maximum of about

9 650, Mr. Miller, correct?

10
A (Witness Miller) That could be a maximum, yes.

'
I estimated the number.

12 4 What is a typical operating temperature on the

13 hot leg of a plant like Shearon Harris?

"
A. I believe the range of the hot leg RTD, the

" range that you would read out would be the maximum of
16 620 to 630 degrees Fahrenheit.

I7 So I would say a fair estimate of the maximum

18 would be in the low-600s somewhere.

4 All right.

20 What about the cold leg?

21
A. It is below 550, probably 540, 530.

22 4 All right.

23 Now are equal numbert of these 18 RTDs in the

hot legs and the cold legs -- and is it nine on the
ew .o .i n e n.n,i .

' hot legs and nine on the cold legs?
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1 \ ,'

xm.,
r 3#,,,
J l A Yes. 'l 1

\
%. , . .

2 Q Then you,also say there are six of a slightly

3 different model RhD, installed in wells located in the
Ce - ,

A reactor coolant 3fatem piping.
s. A

5 Now de thise wells go actually into the primary
,h

^j coolant loop?
,

1

'

7 A Yes.
3

8 Q Sothosejixareevenmoredirectlyexposedto'

the primary coolar[ than the others?9,-

10 A I am not ure I understand your meaning. Thes

'nstalled in wells. They are notII wide range RTDs ar ' i

12,: g ' exposed to the actual fluid; bypass line RTDs are exposed
,

h 1| 13 to the actual flui;.

-T Yi
e 14 Q Let me ree if I understand this. >

;s t
,

15 Is the well itself some kind of an enclosure
!

16 that extends;into the fluid and then these six RTDs
s

17 are mounted inside $ hose wells?
s,

'

18 A Yes, thattr! true.
,

s

, q l'9 Q And what ks}between the RTD and the fluid,
'

, n '
' ,,W "20 is it metal, is it Iristial and then air or. . .,

. . r .'
s 21 A It is priirdpily metal. There might be a slight

t s

L. 22 air int $rface dqpendin Qon how well the RTD fits into the
c .

,

'

J23 well. >

, ,

t.. 24/, Q Okay '. j'

' Acs-Fedrs) Reporters, Inc. ? 4

c
25 Is the RTD designed to fit pretty closely into these
' ' '

/ i L., -
.

#h* . %t { fi s

*' . \'

A_ x
A.

.



4864 I

AGB/pp 1
1

wells?
3

A Yes. It is not required to have a very rapid2

3 time response. The wide range are used for monitoring

functions only.
4

5
g Let me be sure I'm not confused again. The

wide range ones are the first 18 or the last 6?
6

A The last 6.
7

% So w uld it be proper to refer to the first
8

ones as the narrow range ones?
9

A Yes.10

11 4- But both would have the same basics that we

discussed above about the primary element and the signal
12. , .

h 13
conditioning and so on, correct?

j4 A Yes.

15 4 Non at the top of page 5 you then say that the

16 construction is.hhown in figures one and two attached to '

j7 your. testimony, correct?

A Yes.
18

39 % Let me ask you -- first though, Dr. Dakin, you

were talking about radiation as an effect. Where these20

RTDs are is an area of radiation from the primary coolant,
21

() is it not?22

A (Witness Dakin) I think that Mr. Miller's23

24 very qualified to answer that
64ederei nepomes, inc.

25 g Mr. Miller, can you answsr?

,

, .-
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A (Witness 'M111er) Yes.1 -

2 g The answer is yes?

3 A The answer is yes.

4 4 Now, let's turn to figure:one, please, first,

5 if we may.

6 Now, I gather that this is somewhat reduced from

7 the actual blueprints -- I'm having a little trouble

8 reading up in the top of?the corner of that, but Mr. Miller,

9 are you familiar with the times or the revisions of this

10 blueprint?

11 A Familiar with times, did you say?

12 g Times -- when it was revised. What I'm getting

(() 13 at is, dies this . blueprint represent the actual current

14 version of the RTD's which are installed at the Harris plant?

15 A Yes.

16 g Okay, and' these are physically installed now?

17 A I don't have that information as to whether

18 they're physically installed right now, no.

19 g Okay, but they're thesones that -- have<_they

20 been delivered to the Harris plant, do you know that?

21 A To the best of my knowledge, yes.

(37o) 22 g Okay, but do you have specific knowledge?

23 A No, I do not ship the RTDs.

24 % All right. .

Am-Federal Esporters, Inc.

25 Now, if we go through this thing from the rignt
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-

4866

/PP 3

1 side, you have a set of terminal lugs. coming out of it,

2 there appear to be five, is that --

3 A That's true.

4 g Okay.

5 There are actually five?

6 A Yes.

7 G Okay.
_

:: -- -

. . . , - - - . _ _ _ _ , ..

8 And they then tie in to an approximately one-inch
. _ _ . . _ . . .- . - - - _ . - -

_
_ . . _ .

9 assembly which appears to go into a threaded fitting; is that

10 correct?

11 A The threaded fitting is the end of the conduit

12 that's covering the cable. I believe the one-inch that

(|| 13 you're referring to is the cable.

14 4 Okay. That's the end of the cable sticking out

15 there with the connector to these terminal lugs?

16 A Yes.
. _ . . .

17 G It's a multi-wire cable?
_ _ _ . ~ .

18 A At this point, yes.

19 G All right.

20 Now, how is that cable insulated?

21 A Described in note 3, insulated with a glass braid.

22 g Okay.

23 Dr. Dakin, this is the glass braid we were talking

24 about earlier?
Ace. Federal Reporters, Inc. --

,

25 A (Wi.tness Dakin) Yes.
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1 Q Now then, are the next things back from that

2 threaded fitting other electrical fittings on the conduit,

3 as we go back to the left of this diagram?

k) 4 A Not electrical fittings. It is a mechanicalm

5 fitting, the conduit, yes.

6 G Mechanical fittings on the physical electrical

7 conduit?

8 A Yes.

9 4 Okay.

10 Now,is all that part of the RTD or is that just

11 a covering of the cable that comes out of..it?

12 A We term this whole assembly the RTD.

13 4 Okay.

14 Is the whole asserobly put through the qualification

15 test?

16 A Yes.

17 G Now, the length of that section there appears to

18 be 240 inches plus or minus 6 inches or approximately 20 feet,

19 correct?

20 A Yes.

21 4 Okay.

() 22 And then at the end of that 20 feet, we come up

23 to a part labeled RDF Corporation P/N 21204?

24 A, Yes, that's engraved on there.
: Acefedwei nepo,tm, Inc.

25 G Now, at that pointisthat part of the RTD actually
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1 exposed to the coolant, when the application requires that?

2 A No.

3 g All right.

CO 4 We then move into kind of another section of
'

5 the RTD. Is that a mechanical connection and locknut

6 there?

7 A This is a Swagelok nut, yes.

8 Q Are all these things made of stainless steel, the

9 metal parts that we have been dealing with here?

10 A Yes.

II Q Is it all Type 316 as shown on the diagram up there

12 toward the top? '

(}|| 13 A The 1mmersed part-- I don't recall if the stainless

14 steel bellows is identified as the $onduit on the cable,

15 that covers the cable. I don't recall it.

16 Q Now do I take it from your answer that the

17 immersed part then is beyond that locknut?

18 A Yes.

19 Q So that that little thing that sort of looks like

20 an old-fashioned thermometer sticking out there, that is

21 the immersed part of the RTD. Right?

22 A Yes,
fn

23

24
Am-Federst Reporters, Inc.
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1 Q And at the'very'end it indicates a diameter of
.

-2 .220 inches.-

3 MR. O'NEILL: Objection. This line of questioning

4 is objectionable, one, because it is self-evident. We put

5 this particular diagram in for the benefit of anyone who did

6 - not know what an RTD looked like, and there it is. And asking

7 questions with respect- to it as "Are those five terminal

8 lugs?" and everyone looking at-it and saying "Yes," as we

9 went through this-is objectionable as repetitious and it just

10 takes time.

11 -The second objection is that this contention goes

12 to the environmental qualification by thermal aging of two

13 organic: substances or materials on these RTDs. And all of(),

14 the. questions about the lug nuts and whether the little

15 . thermometer is inserted into the well is simply irrelevant

16 for purposes of getting to this issue.
-

17 JUDGE KELLEY: Mr. Eddleman.

18 MR. EDDLEMAN: I think that when we are talking

19 about thi.igs like temperature transfer through a complex

20 part and various methods of deterioration and thermal

21 expansion and all these sorts of things that Dr. Dahin said

. 22 you'd need to consider in qualification that is worth getting
.

-23 a clear description, clearer than just anybody could read

24 from this. thing, necessarily into the record.
= A=-Faswm noso,ws, inc.

25 I am willing to drop that last question and go;:
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i

|
|

I on to what Mr. O'Neill seems to be pointing at, which is the
|

2 epoxy part of this at this point.

3 JUDGE KELLEY: I think what is appropriate here |

4 may be a general observation.

5 I think Mr. O'Neill's point about much of this

6 being self-evident is well-taken. Where in particular

7 something like a dimension is shown and then you say "Isn' t
.

8 this .220?" and everybody can see that, I think that is a

9 waste of time. So I think a lot of these-- The questioning

10 on what this diagram means could have been a lot shorter

II than it was.

We have done it n ;w but for the future, the12 i

__

Board is going to ask you to bear in mind that much of this| h) 13

Id aterial is, if not crystal clear, then reasonably clear.

15 And we think that given that we have got 25 adults in the

16 it is a lot of wasted time when you add it all up toroom,

I7 go over each point.

18 As to the second part of it, I think we will have

I9 to take that piece by piece.

20 We would like to take a short break because we

21 are dividing the time between now and 12:30, and 12:30 is too
-,s

h far away. So why don't we take about five minutes and then22

23 come back and then we'11 go to 12:30.

24 Could we see Mr. Eddleman and Counsel at the table
Ace-Federal Reporters, Inc.

25 for a moment informally?
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1 (Recess.)

2 JUDGE KELLEY: Back on the record.

_ 3 MR. O'NEILL: Mr. Chairman, I would like to correct

($~/
4 one thing on the record.

5 There was some confusion. Mr. Eddleman asked

6 some questions referring to what was referred to in our

7 testimony as the Sandia report by its NUREG number. Dr. Dakin

8 was not familiar with that NUREG number and answered some

9 questions which indicated he was not familiar with that NUREG.

10 He is indeed familiar with the Sandia report,

Il and Mr. Eddleman and I discussed that, and we will refer to

12 it as the Sandia report, and any testimony in the record should

( h. 13 clarify that the Sandia report is the NUREG and Dr. Dakin

14 certainly has read it.

15 JUDGE KELLEY: Thank you. I think that clear it

16 up.

17 All right, Mr. Eddleman.

18 BY MR. EDDLEMAN:

19 Q Dr. Dakin, the Sandia report is described by

20 its NUREG number on page 2 of your testimony, is it not?

21 A ~(Witness Dakin) Yes.-

( 22 .O And do you have that report with you now?

23 A I have it here, yes.

24 Q Okay.
. Ass-Fetierof Reporters, Inc.

25 Now I had asked you before I think which
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I

I precautions mentioned in the Sandia report were discussed in

2 your papers, and you have already described some of those.

3 Are there others ttat come to your mind on looking

CG
4 at the report?

5 A They are the principal ones. If you have-- You

6 can have-- This was stated 30 or 40 years ago, that if you

7 have parallel reactions, one is always going to go faster

8 than the other, and usually that one will be the one that

9 controls the thing.

10 Sometimes they both cause deterioration but it is

II seldom that parallel reactions ever lead to a difference in

12 slope with increasing or decreasing temperature.

13 The problem comes up primarily where you have

Id reactions that occur in sequence, one of which is maybe

15 slower than the others. It is like a bottleneck on a highway;

16 if we have a lot of fast cars and then c^me to the bottleneck

17 and everything slows down, although in chemical systems,

18 in insulation systems, it is usually the case, though, that

I9 in some higher temperatures, certain reactions go faster

20 than others. At lower temperatures if the activation energy

21 is high, they may go slower.

22 So that's the concept that makes it possible to

23 treat, in a relatively simple way, complex systems. But you

24 have to realize that sometimes, in a few cases, that there
Am-Federal Reporters, Inc.

25 may be this sort of thing happening, and the NUPIG Sandia
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1 report points this out.

2 But I have already pointed this out and repeated
1

3 it in many meetings, and it is understood by most people. I

Ce !

4 So the Sandia report is sort of old hat.

5 Q To you, Doctor. Is that right?

6 A That is correct.

7 Q Did you put the sorts of precautions that you talk

8 about in your papers into this Westinghouse generic

9 methodology for setting up test procedures?

10 A Only in reviewing afterward. Only in reviewing

II the method that had been set up by my colleague, Mr. Miller,

12 did this point -- was this point considered because I wa not

g 13 participating with Mr. Miller in the stages of setting --

Id applying this method to the systems that he's been dealing

15 with.

16 It was only after the things were set up that I

17 reviewed it.

18 0 Okay.

19 Mr. Miller, I can ask. Do your generic

20 procedures for setting up testhing methodology incorporate

21 the precautions that Dr. Dakin has been talking about here

22 with respect to the Sandia report and his papers -- and his

23 papers?

24 A (Witness Miller) Just to clarify what our generic
Am-Federet Reporters, Inc.

25 procedures do, we rely on materials testing for the selection

,
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-1 of_ activation ~ energy for our tes't program. So our test

2 program is not designed to test materials, it is designed to

3 test assemblies, so we rely on previous testing to establish.

'

.

4 the guidelines.
-

5 Q Well, does that mean that, say, for establishing

4 a guideline of whether the Arrhenius method works for

7 certain insulation that you compare an accelerated aged

: 8 - sample to a sample that had actually been aged under the

9 same conditions for, say, 40 years?

10 A No, we would use the results of materials testing

II
; ,that established Arrhenius plots for the materials that we're

12 using. .
, ,

(] - 13 I read the Sandia report as applying to those
,

Id types of, tests, materials tests, not assemblies of electrical

15
'

- equipment.

16 Q Well, when you test the assembly you are testing

17 all the materials in it. Correct?

18 A Yes. -

,

19'

Q Okay.

20 Dr. Dakin, again having gotten ahold of a copy -

21 of this Sandia NUREG report, do you have anything to add to
'

(G - 22 the other precautions that you discuss on page 2 of the)
. 23 joint testimony or in your papers that may not have been in
24 the Sandia report beyond what your discussion was earlier? !

|iAse m n oorwee, m.

25 M P. , O'NEILL: Mr. Eddleman, I don't understand
t

f
4

w,+ , - , _ ..-...,,v..--...,_n.,,.,,,,_,,, ,..w-..,.,, _ , , , _ , , _ . , _ , , , , , , , , . , _ , , , _ , , , , , . , , , , , _ , , , . , ,_,_,,,m.,,_,,__.,.._--,.,,,_,__n_,_ . . ,
_
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I that question. Could you please repeat it?

2| MR. EDDLEMAN: It is the same kind of question

3 that I asked him about the precautions that had been mentioned

CO 4 in the Sandia report that were in his papers.

5 And I said now that you have gotten ahold of a

6 copy of the Sandia report, do you have anything to add to

7 that?

8 And then there is another statement here. He says,

9 "There were other precautions that were also discussed in

10 my papers."

' BY MR. EDDLEMAN:

12 0 And I am saying now that you have got a copy of

(h 13 the Sandia report, Dr. Dakin, do you have anything to add

Id to that answer that you gave about other precautions?

15 A (Witness Dakin) The specific one that I might

16 mention, which I don't think is necessarily relevant to

I7 this particular application to the RTDs is that in testing
18 systems you sometimes change the measurement criterion,

I9 either-- Well, for example, you mentioned cycling.

20 If the number of cycles were a functic,n of

21 temperature then that might change the result. In other

22 words that's a factor, say, like a test procedure or a

qualification. And if the number of cycles change, depending23

24 upon the temperature of accelerated testing, then that may
Ace Federal Reporters, Inc.

25 affect the slope in some -- it has been seen to affect the

I
t !
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I slope.

2 But it hasn't occurred often and I don't think

3 it is a problem in this application.

TO 4 Q Okay.

5 Have you reviewed the thermal cycles used in the

6 testing of these RTDs, Dr. Dakin?

7 A I have heard this from Mr. Miller and I think that

8 the amount of cycling that goes on is very minimal for this

9 particular application.

10 0 So five cycles a year in this application would

Il be a minimal amount of cycling in your opinion?

12 A That is correct.

13 Q The cycling does put some vertical stresses on

14 materials, does it not?

15 A It probably does. I don't think they are

16 particularly significant in this particular RTD.

17 Q All right.

18 What-- Strike that, please.

I9 Dr. Dakin, may we turn to the prepared testimony

20 on page 77
.

21 Beginning there with Question and Answer 16, you

22 discuss the Arrhenius methodology a little bit.

23 The Arrhenius temperature dependence of chemical

2d reactions, is the rate in that the rate of reaction, down
Am Federaf Reporters, Inc.

25 at the bottom of the page in that equation?
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1 Do you have that in front of you?

2 A Yes.

3 Q Looking at that equation, is " rate" over on the

CG
4 left side the reaction rate, that is, how fast the chemical

5 reaction is going?

6 A That is correct. However, the rate that is

7 measurable and is significant insofar as the system is

8 concerned, or the insulation material, is some thing that is

9 proportional to : hat. In other words, the application of

10 the methodology implies that there's a proportionality between

11 the chemical composition and its changes and a physical effect

12 that you can observe,
m

) 13 Q All right.

14 And these little squiggle lines like the one

15 that appears between " rate" and "EXP" in that equation, those

16 mean proportional?

17 A That is correct, yes.

18 Q So if I am translating this into English, it says'

19 that the rate of the reaction is proportional to the

20 exponential function of the quantity in parentheses there,

21 negative E/KT.

22 Now in that "E" is the energy?

23 A That is an energy. It is conmonly referred to as

24 the activation energy.
Am FederM Reporters, Inc.

25 Q Okay.

L
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~1 And this is the same activation energy that

2 Mr. Miller said was measured experimentally for these methods.

3 Correct?

4 A That is correct.

5 Q Okay.

4 Now "K" there is a physical constant. Correct?

7 A That is correct.

8 Q A Boltsmann constant?

9 A Yes.

10 Q Okay.

II MR. O'NEILL: Mr. Chairman, if Mr. Eddleman would

12 turn the page, all these terms are defined and are spelled.
.

(||| 13 MR. EDDLEMAN: I'm sorry.

B10 Id Q Now when it says, Dr. Dahin, if we can t. urn over

15 to page 8, it says up there after the terms are defined:

16 "The activation energy is characteristic

17 of the material and the significant chemical change."

End 8 I8

19

20

21

. ta)' '
t'

23

24
Anw nesww., :,w,

25

. _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ __ _ . _ _ . __ _ _ _ _ _ _ _
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WRB/pp 1 Does that mean that for each kind of cheraical changej

e 10
2 that you'd have in a material, you might have a different

3 activation energy but this is the dominant one?

4 A (Witness Dakin) That is correct.

5 G And going back to your bottleneck analogy, that
- . - - . . . _ .

6 is-the one that determines the overal.l rate of change?
- - -.. -.. . . ... . __ -.. _

7 A: Yes.

8 G And do those activation energies differ with

9 temperature at all?

10 A Normally they don't and it is assumed that they are

11 constant over the temperature range of which we are operating

12 between accelerated temperature and any service temperature.

13
This has been found to be experimentally correct in most

14 cases.

15 G All right.

16 Do you know whether experiments to verify that

17 were done on the epoxy that is used in these RTDs?

18 A The verification of this constancy usually is

19 a fit to a log time versus reciprocal calvin temperature

20 graph. If the experimental data fall on a straight line on

21 such a graph such as in figure C there, in our testimony,

22 then it is assumed that this activation energy is constant.

23 MR. O'NEILL Mr. Chairman, just for the record,

24 Dr. Dakin said figure C. I boileve he was referring to

Am-Federst Reporters, Inc.

25 figure 3 which is attached to his testimony.
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'

1 BY MR. EDDLEMAN:

2 g That is correct.

3 And Doctor, if we may refer to figure 3 which, I

CO 4 .believe is the last page attached to your joint testimony

5 here, I take it that this is actual test data of the number

6 of hours specified here? !

7 A (Witness Dakin) Those are.>act'ual experimental data.

8 They are taken from NEMA, u.a NEMA report, which -- it was

9 a project at the University of Delaware to test a lot of

10 epoxy and other laminates, aging tests. And the data --

11 our graph is a function of time. The di-electric strength

12 or ;flexual strength is measured as a function of time
.

~13 and from these curves data points were taken at specified(j||
14 levels of the initial di electrical or flexual strength.

15 And those are the points that are plotted.

16 g All right.

17 Now, by points that are plotted, do you refer to

18 these little cross marks on the dark line on that figure?

19 A That is correct.

20 g Okay, so we have one at 40,000 hours up on the left? !
!

21 A Yes. It's five years, approximately.

22 4 Correct.
t

23 A Yes.

24 S And the lowest one, I believe, comes d am to 600
m nose,w,i, Inc.

25 hours, which is a little less than a month, right?

. . .. I
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1 A That is correct.

2 % Okay.

'3 Now what particular epoxy -- well, it shows a

s/ 4 grade of epoxy-laminate, is this the identical epoxy laminate

5 that's used in these RTDs?

4 A No, .it is not.

7 g Do you know if tests were actually done in this

8 University of Delaware project or anywhere else on the

9 exact epoxy leninate used on the Harris RTDs?

10 A No, this particular epoxy was not tested in this

-11 particular way. But similar epoxies of timilar chemical

12 structure, quite a variety of them, have been tested by ,

,

13 the University of Delaware laboratory and are reported in( )-
14 the data from this projych.

15 g And you jbst picked out one of them for an

16 illustration here, is that correct?

17 A That is correct.

18 g Okay.

19 A However, data on similar ones don't vary too much
,

20 from that. i

21 g All right.

() 22 Now, it appears to me that there is virtually no
1

23 variation off this curve at all, Doctor. When you see !

!

24 experimental data that comes out that perfect, does it strike !

|Ae+mww ngomm, ht.

25 you as a little unusual?

1

!
!

-
b
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1 A. Well, I think that -- I wouldn't say it's unusual.

2 It doesn't happen as often as it does otherwise . Because

3 usually the data is somewhat more scattered. But there was

d 4 no contriving -- I plotted this curve myself, and I looked

5 at four other curves, which plotted the di-electric strength

4 as a function of time. There were a series of measurements

7 and I just picked off the value where it went through 50

g percent of the original value.

9 G Okay.

10 And you plotted this one yourself?

11 A. Yes.

12 0 Okay.

13 iNow, if took those data, did also pi f ay
,

14 a 25 percent of a 75 percent value and plot those?

And ''here existsupapers and15 A That is often done. t

16 publications giving this type of data.

17 G All right.

Is Is this NEMA report a proprietary report of any

19 sort, do you.know?

20 A I don't think so.

21 G All right, thank you.

{ 22 Dr. Dakin, as long as we're back here at the back,

23 I wanted to ask one thing about these epoxies with reference

24 to figure l. And Mr. Miller may be the best person, but
Ase Federal Reporters, Inc.

25 either of the Panol who knows, please answer.
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I On this diagram, where is the epoxy that we're

2 talking about? Where is it located?

3 A (Witness Miller) It is described in the testimony

W 4 in answer to question 10 on page 6.

5 g Okay.

6 It says, "The organic materials in the external

7 cable and cable interface." Now, on this diagram, where

8 does the cable interface begin from the end that actually

9 sticks into the fluid on this one?

10 A The cable, if you are referring to the part that's

U covered with the glass braid as the cable --

12 g Well, I'm asking about the part that has the

13 epoxy in it. Is there epoxy in the cable. interface also?

U A The epoxy is at the point where the cable interface

15 takes place.

16 g So the interface is made out of epoxy, is that

I7 what you're saying?

18 A Well, it's the protective coating, if you want to

II call it that, at the interface.

20 g All right. It's coated with epoxy at the interface.

21 A Well, it's actually filled with epoxy at the joint .

22 where the cable is connected to the wires that come from
23 the tip of the RTD.

Ace-Federof Reporters, Inc,

that are coming right out of the RTD thore, where it says

.
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1 RDF Corporation, i s that where that is?

2 A It is right in that location, yes.

3 4 Okay.

'N
\j 4 And that is where the epoxy first is, it fills

5 that connection up, correct?

6 A Yes.

7 4 Okay.
,

3 And where else is epoxy along this diagram?

9 A That's the only spot.

10 g Right there at that seal? Not at the other end of

11 that cable?st
<

12 A No.

13 4 Now, if we look just briefly over at figure 2,
(?hg

L)
14 and is the cable interface also in that little part marked

15 RDF Corporation on that one?

16 A Yes.
,

17 g Okay.

Is And on this one likewise, is there no other place

19 along there that epoxy is used?

20 A That's true.|

21 0 Now, the glass braid covers the whole cable from

22 that point back to the other end, in both cases, back to thef"j)
~

23 and where the lugs are?

24 A Yes. ,

< Am eas=w news .. inc.
25 g Okay.

c.__-.________--____--__--_ - - _ - - - _ _ _ - - _ - _ - - - _ - - - - _ _ - -
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1 Now, I'd like to come back to Dr. Dakin again, if I

2 might. Doctor, I believe you said that thermal aging could

3 involve more than one temperature dependent process at a time,

h 4 am I right about that?
'

5 A (Witness Dakin) Yes.
. _ . _ . . . . - - . - - . . -

6 % All right, sir.

7 Let's see. Let's como back to your page 8, if we

8 could. Wo ; analyzed datorioration by these chemical or other

9 means. We're actually talking about a physical change like,

10 say, deterioration of insulating value or physical datorioration

11 of the seal, aro wo not?

12 A That is correct.

13 G And that would result from the chomical reaction or(
14 reactions in other things that the material is actually

15 exposed to?

16 A Yos.

17 G Okay.

18 And what you're trying to do is simulate that

19 over a 40-year normal oporating life plus, I think it's a

20 yea.r under accident conditions, is that correct?

21 A Yos.

22 Pardon me, I don't think that the 40 years in()||
23 correct. It is qualified for 20 years.

24 Mr. Millor, isn't that correct?
ww.r : n po,w , inc.

25 A (Witnano Millor) In this particular instanco, tho

_ _ _ _ _ _ _ _ _ - . -
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1
maximum qualified life is 20 years. That is what happened to

2 be selected for this program, yes.

3 0 In the plant -- Mr. Miller, if you are still the

Q
4 right percon, please answer -- in the plant, it's -- I don't

-

know if it is designed life, but the kind of life that you
5

use in those qualification tests, typically would be 40
6

7 years, wouldn't it?

A Not necessarily,.no. We're required to defino a
8

qualified life or class 1-A clectrical equipment.9

10 0 Well, I'm not asking you about the equipment. I'm

11 asking you about the plant. The plant life's 40 years?

12 A Yes, but that does not necessarily mean to me that

(?x 13 this RTD has to bo 40 years. That's whore I'm confused. -

14 0 All right.

15
So you've only qualified it for 20 years?

16 A For tho.ono for the bypass ling that's truo, yes.

17 0 What about the others?

18 A Tho wide rango RTDs: are qualified in our generic

19 program for 10 years.

20 0 Ten years?

21 A YO8.

(' ' 22 0 Is that montioned anyplaco in your testimony?
;

-

23 A YOC.

24 0 Okay. I don't nood to look it up, I'll just tako

Ace 1.deres neporwr , Inc.

25 your answor. I'm trying to savo timo.
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In the Delaware tests that were done in which you
1 1

drew some data from to make your figure 3, did any of that
2

3 work involve.' trying ts figure out what actual chemical ,

h reactions or diffusion or other physical processes were4

5 going on in that material?

6 A (Witness Dakin) No, this was rather an empirical type

7 of approach that was done there. It was sponsored by the NEMA,

the National Electrical Manufacturer's Association $o rate those8

9 materials for use in electrical equipment.

10 0 Were those NEMA tests done in a radiation field and

11 with cycling and done of the manner in which thoso RTDs would

12 be exposed?

( 13 A Thoro may havo boon some of them done this way. I'm

14 not f amiliar with all of the data from this project. But

15 the ones that I've soon and boon referencing were not done

16 with -- well, cycling usually occurred because in order to

17 test the matorials they had to cycle them. But radiation,

18 so far as I know, in thoso specific tests was :not prosent.

19 0 What daout the moisturo levels to which those

samples in those NUMA tests woro exposed?20

21 A The moisturo levels woro not controlled so far as

'1 22 I know. Ilowever, if you're aging in an oven in an olovated'

23 temporaturo, the absorption of moisturo is very minimal.

24 G It tonds to dry it out, doesn't it?
Ace Federal Reporters, Inc.

* 25 A Yon.
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1 Q All right. Thank you, Doctor.

2 On page 9 you say:

3 "After the linearity of the Arrhenius

h 4 graph is confirmed for a material, then short time'

5 more accelerated tests are acceptable to evaluate

6 small changes in materials or application

7 condition."

8 Is the change of going from two to 20 years a

9 small change in your opinion?

10 A The data, much of it, goes beyond two years of

11 actual testing. In fact you pointed out in Figure 3 there

12 that the lowest data point was five years.

13 0 on that one,' right.(
14 A And it is conventional to accelerate or to

15 extrapolate to those extents, unless you have a good reason

16 for believing that it is not going to be a problem.

17 0 By "those extents" do you mean like from five

18 years to 20 years or from--

19 A No, from one or two years to 20 years is common

20 in the industry.

21 Q Now--

22 A What really is done in the industry in this hind

23 of testing, tests usually are done for at least Tbout a year

24 before a material is put into service, and the tests are
Aas Fedevel Reporters, Inc.

25 continued to confirm that-- I mean they may go five years
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I beyond -- I mean four years more in the actual testing after

2 they've decided that the material may be acceptable. This

3 is the practice in the industry.

4 Q Let me ask you this:

5 You are talking about linearity being confirmed

6 for material on that page. Have you over taken sampics of

7 material from an actual operating nuclear reactor or a

8 reactor that has operated, something that might have boon

9 taken out for replacement or something like that, and tested

10 the deterioration of that material to see whether it
Il corresponded to this Arrhenius result?

12 A I think that has boon dono. The only case I can

13 cito actually had to do with this RTD hore because the RTD,

14 - after having been exposed to the accolorated qualification

15 aging under Mr. Miller here, was recently cut open and the

16 opoxy was examined. And it was in very good condition, very

17 strong. And there was no-- This was a qualitativo

18 cxamination.

19 0 It was not a chomical examination?

20 A No.

21 Q Of its physical proportics?

22 A Its physical proportion. It appeared to bo

23 intact and looking as well as it did when it was put in.

24 0 It was an examination raally of its apponranco
A 1 4.e.: nepon.e.,inc.

25 then?

_ . _ _ _ _ _ _ _ - _ _ _ _ _ _ -
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1 A Well, and poking it, and things liko that.

2 0 But you didn't actually measuro its --

3 A No, I didn't do that. One o' Mr. Millor's

h 4 colleagues did this.

5 0 Okay.

6 And this sample you're reforring to is the ono

7 that was put through the accolorated aging test. Right?

8 A That in correct.

9 0 Okay.

10 I'm trying to find the root of Dr. Dakin's

II statomonto in hero if I can.

12 I believo, Dr. Dakin, that you tako up again with

13 the annwors about Question 25 on page 13.-

14 The Sandia report thoro is identified by its NUREG

15 number first. Correct?

10 A Yon. But I am not an alphabot man mynolf. I

17 have becomo familiar with it only as tho Sandia report even

18 though it han the 13UREG number on it.

19 0 You didn't prepare tho qunntion, you just

20 prepared tho annwor.

21 A That in corroct.

22 0 What in the dato of thin report?

23 A I don't noo tho dato hero. It wan not too long

*
*Anefederal Repo,ters, t .

25 0 okay. In any event, the report can npeak for

. . -
-
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1,"s'y itself about what the date was. I don't want to take your

.

2 time.up just digging for it.s
' / g 'v

'. ,q 3
- A It'is not on the first page of it.

,1 ,- a :
' '. 4 Q Does lit ha$ pen to have a contract on it, a Sand'

j
9

+ 5 number? ( \
'

tj

4'/.. p 6 A Yes. It was supi>o*rted by the U. S. Department of
'* ,;

, .o,
7 Energy under contragt Number DAC01-76-DPOO789. |y,; *

3., a i |

,

-g.
.

y8 Q That is a husb'er I think we can easily forget. |s

,~
3

s . ,3
s,i % .What I was wondering is does it have an Sand number on it?

.

.y 3
s

49 10 Does it sa'y NUREG/CR-1466?' Does it have a Sand--4
g

. '.' **
, ,

II * (, gA Yes, it has at the top " Sand 79-1561 "J .

t .

'j!'-4- 12 '* Do you ot hasp the' Sandia report there?.

.f /A. 't[Q I do,n',t have it with me.
13 That is one of the-

m.,

r . * issp
|-}d problems with\ potting you gays on earlier, but I'm trying tot 4,

,
' \ .'i!

*
!

7+
I s

= t !I ', 4 15 do'that for your convenience.'->

S -?
'

3

Q. 5 [df Doctor, you sai.1,that report -- in Answer 26 youv 4 s ..j .;, y , j1,

'

II'
*

e y said that report:

L A.

': I 18 j .'.'.. discusses possible conditions which-

' e-f,, g-

. i|; h, , f woul,d, invalidate the use of this. (Arrhenius)-i

't i+ .6 A
*

<

.;,a
'*, E . d 20 a , relation for extrapolation'/from accelerated aging->s

'

r q
*,

< ,

. #' b T\ 4

21~ s
-

,

tests." % 4 e
'

i A r

N w the extrapolat).6N is v[lat we just discussed a
,e

". '

h 2~f minuhe ago. Correct?
'

. .
,fs4 ,,

* ^f .s,1 (24 A Yes. {
'

*'Aspederes nosonore. Inc.

25 0 Okay.
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1 The extrapolation over a factor of 10 in time,

2 say, from two years to 20 years. Correct?

3 A Yes.

4 Q Ant.' the Arrhenius relation is this relation of

5 the rate being proportional to negative E/KT that you've

6 mentioned earlier.

7 A Yes.

8 0 Okay.

9 Are the possible conditions that the report

10 discussed, the Sandia report, all covered in your previous
,

Il papers on this--

12 A I think most of them are, similar conditions.

13 These conditions, as I say in my testimony, do

14 not appear to exist in the RTDs because they are sealed and

15 the insulation materials, both the silicon and the epoxy,

16 are not as exposed to absorption of moisture from the

17 atmosphere.

18 Q Are you familiar with any studies of moisture

I9 intrusion made by Sandia or for the NRC?

20 A No, but we have made such studies on some of our

21 own equipment in Westinghouse.

<~

(a,) 22 Q Have you done a study on-- Has Westinghouse done

23 a study -- let me ask both of you -- on moisture intrusion

24 on these RTDs? .
AmJederal Ceporters, Inc.

25 A I haven't.

.
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I A (Witness Miller) I'm not sure I understand the

2 question.

3 Q Has Westinghouse made a study of moisture
.

4 intrusion into the cable or cable connector end where the

5 epoxy is on these RTDs? '

6 A I don't really understand the word " study."

7 I guess we have required these cable leads to be sealed.

8 Q ANd you haven't studied the conditions under which

9 moisture actually might get in those seals?

10 A I can't anticipate the conditions because we

II require them to be sealed. That's true.

12 Q Seals on at least some electrical equipment do

13 fail in.your experience, don't they?

I4 A Well, the reason ue require these to be saaled

15 is to protect the cable from the moisture.

16 Q All right.

17 And how is the sealing accomplished?

18 A That's'at the discretion of the customer.

I' Q By " customer" do you mean the utility or CP&L

20 in this case?

21 A Yes.

22 If you'll refer to the drawing,--

23 0 Yes, sir.

24 -- for instance on Figure 1, we have indicated onA
Ae-Feens nepormes, Inc.

25 there the sealed enclosure should be provided around the

_ _ ~.._-. . _... . . . _ _ _ - m . _ -- - -
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I lead wires to the right of the drawing there.

2 Q I see.

3 And that's on the back end of it where the terminal
'T

U 4 lugs come out.

5 A Yes. And that essentially would seal the cables.

6 .O All right.

7 And the same would be true on Drawing 2 for this

8 little dashed enclosure there on the right side of that one?

9 A Yes.

10 Q Figure 2 I mean.

II JUDGE CARPENTER: Mr. Eddleman, I hate-to

12 interrupt but we' promised Staff that we would break for lunch

I3 at 12:30.

'I4 MR. EDDLEMAN: This is a good time, Judge.-

15 over the lunch break I would like you to consider

16 the following:

17 I believe the testimony says that for epoxy

18 resins there is no evidence that moisture reactions have any

I9 pertinence whatsoever.

20 This line of questioning about seals for moisture

21 with respect to epoxy potting compound I don't see as making'

O 22 verv u eru1 reoord. wou1d 11xe vou to esi x edout tuet

23 before we resume.

2d MR. EDDLEMAN: Okay.
Ace-Federal Reporters, Inc.

25 JUDGE KELLEY: We will take an hour for lunch.

. .__ _._ _ _ _ _ _ . _ _ _ _ _ . _ _ .
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I (Whereupon, at 12:32 p.m., the hearing in the

2 above-entitled matter was recessed to reconvene at

3p 1:32 p.m. the same day.)
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I AFTERNOON SESSION

2 (1:34 p.m.)

3 JUDGE KELLEY: We are back on the record. We

V 4 have got a ruling on one pending matter and I would like

5 to note a couple of procedural things and other things

6 of that nature that might be noted now in the expectation

7 as we get up towards quitting time and people may be

8 anxious to leave and not interested in talking about

9 things like this.

10 We had already said that we would stop today

II at quarter of 5:00. We intend -- to repeat about next week:

12 we will be here Tuesday, Wednesday and Thursday. We may

13 be here Friday. We had, at least a tentative offer of

Id the Bankruptcy Court next Friday in town.. There seems

15 to be some sentiment that that..is a better place to meet.

16 I was going to check with the Judge's secretary

I7 again the middle of next week and I will let you know what
18 they have to say.

19 But there is a chance, if the parties would

20 rather be in Raleigh, that we might do that next Friday.

21 We can poll you the middle of next week.

) 22 On Tuesday, we would like to start here at

23 9:30 rather than 9:00, simply because those of us from

24 Washington can get a plane along about 8:00 that gets
Ace-Federal Reponen, Inc.

'
25 in about 8:50, if it is on time, and that would enable
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l us to be here at 9:30.

' '2 I think we can assume that that is.usually more

.

3 or less on time, it may be a few minutes late because

'h' '

4 that is kind of a crowded time of day at National, but

5 rather than come down here a whole extra day that is i

6 what wd would like to do and I know there are others of i

7 you who may want to do the same, so that is what we

8 want to do on Tuesday.

9 Just to repeat the open items that we are aware

10 of for Tuesday: we have a pending motion to change the

Il emergency planning schedule and that really depends upon

12 whether other parties can respond or whether we can poll

I3 people by then.
~

14 Are you in that process, Mr. Baxter?

15 MR. BAXTER: Well I discussed it briefly with

16 Mr. Runkle and Mr. Eddleman yesterday, but as to

17 Dr. Wilson and Mr.. Reed, I think I am going to'have to~

j 18 wait until they receive the motion in the mail. It
_

19 was mailed from Washington yesterday, so I may not have

20 gotten around to everybody by Tuesday morning.

21 JUDGE KELLEY: I guess time isn't of the

essence. We would like to speak to it sometime next22 ,

| 23 week, whenever. Why don't you just let us know when we

24 have a response from everybody? I suppose written-
' Ase-Fesere nepoemes, Inc.

25 responses will_get served and maybe they can be transmitted

i

1

o
.

.. . --__.--._:. -. -
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I to some extent through other Intervenors, I don't know.

2 But whenever you think that we are ready to

3 talk about. it, just let us know and we can docket it at

O 4 that point.

5 The other thing is this FOI response concerning

6 SALP IV. I believe Mr. Barth said that a final response

7 was expected n axt Monday,' is that right?

8 MRS. MOORE: Yes, that's correct, your Honor.

9 JUDGE KELLEY: And it might be obvious, perhaps

10 it is not necessary to say, but if there is such a

II response Monday could you bring along some copies on

12 Tuesday?

13 MRS. MOORE: We will try, your Honor. It will

I4 depend -I think a little bit on when the document actually

15 issues out of Washington. Because we are now scheduled

16 to leave Washington on Monday around noontime, and if

I7 they haven' t issued it at that point we wouldn't be

18 able to do it, but we will get it down here as soon as

I9 we can.

20 JUDGE KELLEY: Okay. I think assuming we can

21 get it here Tuesday or Wednesday, we might as well wait
'

j until we see what that actually says before we try to22

23 talk about the subject. But we would expect then to

hear from the parties and make some procedural disposition#

. Acesederet neporters, inc.

25 of how that is to be dealt with.
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I The ruling that we have concerns Mr. Eddleman's

2 proposed exhibit numbers 2 through 9, I believe it is.--

3 MR. EDDLEMAN: Yes.
-

4 JUDGE KELLEY: - and I am referring to those

5 Xerox copies of the portion of the 1981 fire protection

6 code.

7 That was argued yesterday and there were j

8 objections from the Staff and Applicant basically on the f
i

9 ground that they argued that the fire code was irrelevant

10 and pointed out that Mrs. Serbanescu had testified to that
i

Il effect. We acknowledge that testimony.

12 In making this ruling, we are assuming that the

- 13 applicability of those code provisions is arguable at

14 least, and what we are going to do is what we suggested

15 we might do yesterday at page 4577 of the transcript:

16 We are going to allow those exhibits in,

17 Eddleman 2 through 9 for a limited purpose. Not for

18 general evidentiary value but for the purpose of

19 demonstrating that there is indeed such a code and that

20 these are authentic Xerox copies -- we don't hear anybody

21 suggesting they are not authentic -- and that they say

22 what they say.

23 We are not letting them in for the broader

24 purpose of proving any particular technical issue on
wreens Reporws,inc.

25 the merits. To give an example, that code may say that

_. . - - .. - . . - - - _._ , .- _. . _ _ - . _ _ _ _ _ _ _
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1 tanks shouldn't be bigger than 660 gallons and the doors

2 ought to be three feet thick; letting that code in

3 doesn't prove that proposition one way or the other, it

4 simply proves that some code authority thinks that.

5 We are also going to allow the Staff and

6 Applicants, if they wish to do so, to put in for the sake

7 of context other parts of that same code which might shed

8 some meaning on the question of applicability:

9 definitional^ sections, things of that sort.

10 We would then have before us the sections

' that any party considers pertinent -- not to say

12 applicable -- and we can decide in;that light whether

13 they are applicable or whether they are not.

I4 And _if we decide they are not applicable, that

15 will be the end of that. And if we decide that they are,

16 we can then consider whether the record that we havei

|

17 developed is adequate to address the significance of

18 that applicability or whether it is not. And we won't

I'
'

attempt to cross that bridge at this time. But for the

20 narrow purpose I have described, we will allow them in.

21 (Whereupon, the documents previously

C 22 merked for identificetion es

23 Eddleman Exhibits 2 through 9

Were received in evidence.)
Am-Fedm! Reponen, I .

JUDGE KELLEY: Is that clear?

l
. _ _ _



s

igb/cgb6 4901

1 MR. EDDLEMAN: I am not sure I fully understand

2 it, I think'I do. I can look..it up in the. transcript.

:
..

.3 I would like, to the extent that it may be

.

4 necessary, to just make formally the offer of proof of

5 those exhibits to the extent that they weren't admitted

6 'for evidence of --
'7 JUDGE KELLEY: I don't think it would be

because in ketting them in for t3e hurpose $e aEe letting8

' them in, it gets them in the record.- And the only'

10 purpose of an offer of proof is to get in front of an
II appellate body what it is you wanted to get in.

-
I2 MR. EDDLEMAN: I see..

-

-IU JUDGE KELLEY: Well it is there, they can see it.

I4 MR. EDDLEMAN: I am covered both ways.

15 JUDGE KELLEY: Right. In that sense.

16 .Any questions?
t

'II MR. O'NEILL: With respect to any other sections

18 of the code that we might want'to reference, could that

I' be done with proposed findings if we want to deal with
,

20 that-issue and attach to them a page or two out of the

21 definitions?

22 JUDGE KELLEY: That is probably the simplest

!

'23 Yes, you don't have to come in with a counterexhibit> way.

24 next week, you can go ahead and look at the code and
m nm w.

25 see what you think you might want to put in, but I think

_ _ . . _ . . . _ _ . . _ . . . _ . . _ _ _ _ . . _ . _ _ . . . . _ . _ _ . . . _ _ _ _ _ _ - . _ _ _ _
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I maybe the simplest way would be in findings.

2 MR. O'NEILL: Thank you.

3 JUDGE KELLEY: Okay.

V 4 Is there anything else we should raise right now

5 apart from the coming testimony of this panel in the

6 expectation we might not want to -- might have trouble

7 finding time for anything else toward the end today?

8 (No response.)
,

9 JUDGE KELLEY: Okay. Seeing no hands, Mr.

10 Eddleman, do you want to resume?

II MR. EDDLEMAN: I am trying to take most of

12 Dr. Dakin first and I think I am just about done unless

13 I have forgotten something significant. At any rate, I

Id think we are going to be okay with getting Dr. Dakin free-

15 at .the end of today.

10 JUDGE KELLEY: Fine, we appreciate that.
J

- 17 Whereupon,
s

18 . RICHARD B. MILLER

19 and

20 THOMAS W. DAKIN

21 were recalled as witnesses and, having been previously -

h'

22 duly sworn, testified further as follows.

23 CROSS-EXAMINATION (Continued)

2d BY MR. EDDLEMAN:
Ase-Feder:: Reporwi, Inc.

25 G Gentlemen, do you have a copy of Applicant's
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I Exhibit 8 available to you?

2 A. (Witness Miller) I am not sure I know what it is,

3 no.

NV; 4 (Document handed to witness panel.)

5 A. We do now.

6 g Okay.

7 This is Section 3.11 in Appendix 3.llA on

8 environmental qualification of electric equipment from

9 the Shearon Harris Final Safety Analysis Report, isn't

10 that what it says on its cover?

II A. Yes.

12
,

g Just for completeness, did either of you

13 gentlemen play any role in preparing this FSAR?

14 A. (Witness Dakin) I didn't.

15 A. (Witness Miller) Westinghouse does prepare
-

16 drafts of this, yes, so it is quite possible that I did.

17 g I would like to refer you gentlemen to -- I

18 think it is the next to the back sheet, although my copy

I9 is printed on fronts and backs -- if you come in from the

20 back, I think you can find it easier, page 3.llB-19.

21 A. (Witness Dakin) This only goes up through

22 3.11A.

23 g I see. There is a typo on this, I beg your

24 pardon, gentlemen. On my copy, the very last sheet is
Am-Fedesi neponen anc.

25 3.11A-21, is it not?

__.
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,

I A Yes.

2; g All right.
;

3 Now if you will turn back, the facing sheet

,

4 opposite before that appears to have down at the bottom

5 3.11B-19, is that correct?

- 6 A (Witness Miller) Yes.

7 A. (Witness Dakin) Yes.
,

8 G In think in light of looking at the pages around

? it that that.is.a typo and the page really should be

10 numbered 3.llA-19.

U But be that as it may, it is in this document,
.

I2 is it.not?

- 13 A (Witness Miller) Yes.
i

I4 A (Witness Dakin) .Yes.
4

15 g Now on the page that is now numbered 3.11B-19

16 in Amendment Number 16 -- Let me ask you if you have had

17 a chance to familiarize yourself with the fact that

18 Appendix 3.11A, of which this is a part, is the comparison

I9 between the NUREG 0588 guidance and what the Harris Nuclear

20 Power Plant program does for environmental qualification

21 of electrical equipment?
-n

h 22 A (Witness Miller) Yes, that is what it is.
I

f

..23 g Now on this particular page B-19, if I can

24 just refer to the last few letters and numbers down at
1A e-ressres me m < w s,inc.

I
j 25 the bottom, does it refer to the arrhenius methodology?
; .,

- - . _ . .. - . - . _ _ _ . . . - . - - . _ . ...- - _.. , . - - - _ __ -- - -. _ . , _. . - ..__ .
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I A It does.

2 G All right.

3 And on the right side by the number 4.4 it says: ,

f
W 4 "In general, arrhenius methodology |

|

5 and other aging methods (when used) are

6 supported by type test and supplementary

7 analysis."
,

|

8 Correct?

9 A Correct.

10 Q Have either of you gentlemen reviewed any type

II tests or supplementary analyses supporting the use of

12 arrheius methodology for these RTDs?'

'

13 A No, I haven't.

I4 A (Witness Dakin) Can you elaborate, what is a

15 type test in this context?

I0 Q Doctor, I'm not sure I know. I'm not the expert.

I7 But can I take it that you, haven't reviewed

18 anything that said it was a type test for the Harris

19 RTDs?

[
20 A That is correct.

|

21 G What about supplementary analysis, have you seen

22; anything labeled supplementary analysis, Dr. Dakin, in

23 your review?

24 Since becoming associated with this problem IA
Ace-Federal Reporters, Inc.

25 have done a little bit of supplementary analysis, yes,
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1 of the tests that have been made and the application of

2 the arrhenius methodology to the RTDs.
s

3 B Apart from the analysis you have done yourself,

4 have you seen any other supplementary --'-

5 A No, ;

1

6 G Now as to the analysis you have done, was that

7 in connection with this testimony?

8 A Well I think it was some preparation for it,

9 yes.

10 0 Okay.

II I guess what I am trying to distinguish is

12 whether that was for the information that is kept by the

(|g 13 Staff -- I mean, by the power plant or the Applicants

14 for the NRC Staff to audit on the qualification of this

15 equipment or whether it was in connection with your

16 testimony here?

17 A No, what I have done is purely informal and

18 is in my position only except what I might have told

19 Mr. Miller.

20 0 Does that complete your answer?

21 A (Witness Dakin nodding affirmatively.)

(j|| 22 G Dr. Dakin, what assumption, if any, is made in

23 the arrhenius thermal aging methodology for the Harris

2d RTDs concerning the integrity of the seals that protect
Ace-Federal Reporters, Inc.

25 the epoxy in them?

.__
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1 A. I have not been related to that problem of the..0. ;1

2 seals.; .
.

3
-

. 4 Okay.
.

V 4 . Are you aware of any= tests on RTDs that have

5 been in-service in Westinghouse-designed nuclear reactors

6 for periods of 20 years?

i 7 A. No.

8 G All right.
;

9 MR. EDDLEMAN: Subject to check with my
,

10 memory, I think that is all I have for Dr. Dakin.

II But please feel free to respond to anything

) .12 else when-I am asking Mr. Miller.

13 JUDGE KELLEY: Let me just clarify then.

14 You heard our discussion earlier, Doctor, and

-15 I want to at least get through with your part today; you

16 wanted to go back home. That is understandable. Mr. Miller,

17 will be back, in any event, on another panel.

18 Gentlemen, ladies, should be' simply go ahead
.

19 with Mr. Eddleman's cross?

20 How much time do you think it would take to

21 finish with Mr. Miller as well, roughly?

- 22 - MR. EDDLEMAN: I think I could very likely

'

23 finish with him by, oh, say 4:00 or thereabouts.

24 JUDGE KELLEY : What I was thinking of, obviously,
Assesseres naso,sers,Inc.

25 is we could go that way and then have the other part of|
-,

1

-v + -+4 - - - ww. ,.,,,mm-,..m .rn,m..., mmw,-,.,,-w-.c,%,,.,-,, ,,.,,.,m w,m.,,wme.-m.,,,,,,, wwcn wwyry
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1 of the questioning and hopefully get the whole thing done by

2 a quarter of 5:00, or we could stop at this point and put

3 questions to Dr. Dakin and finish up with his questioning.

'l 4 It seems to na if you were sure you were going-

5 to be done by 3:00 we ought to do the first. If you think

6 you might be up until 4:00, maybe it gets a little risky.

7 What do you prefer?

8 MR. EDDLEMAN: I think that under the

9 circumstances you have described, maybe we had better

10 have everybody else go ahead with Dr'. Dakin now and I

II will still try to wrap the whole panel up by a quarter

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

j2 of 5:00 for the record; you know, get my part of it
- - _ - - . _ . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ . _

13 done so that we can if possible. I am not committing

Id to absolutely be able to do it but I will try.

15 JUDGE KELLEY: Mr. O'Neill, what do you think?

16 MR. O'NEILL: Either way is fine with me.

17 JUDGE KELLEY: Okay.

18 Mrs. Moore?

I9 MRS. MOORE: Either way is fine.

20 JUDGE KELLEY: I think we would prefer to go

21 ahead and put questions to Dr. Dakin and then go back

() | 22 to Mr. Miller. Let's see, it would be the Staff next on

23 questions for Dr. Dakin.

2# MRS . MOORE : I have no questions, your Honor.
' Ace-Federst Reporters, Inc.

25 JUDGE KELLEY: Okay.
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'

l- Board?'

2 EXAMINATION BY THE BOAPO
,

3 BY JUDGE CARPENTER:-

~

4 4 Dr. Dakin, a few minutes ago in response to.

5 Mr. Eddleman's-question, you said that you hadn't addressed
'I

6 the problem of seals in this temperature sensor.

7 What kind of problems with seals are there?
"

8
_

A (Witness Dakin) Well I am not an expert on

9 seals, but I can imagine if there is any organic

10 material involved in a gasket or something like that,

II presumably there could be. If it is a metal-to-metal

12 seal, I don't see any problem that is concerned with my-

3 . interest.
'

g I thought your answer was that in your mindId
>

15 there were problems but you hadn't addressed them?

16 A I didn't mean to imply that there were problems.

17 -I only said that there could be a problem. I mean, all
,

18 seals are somewhat vulnerable, I think, just like door

I' seals on fire doors and things like that.
.

4 In your mind, are there seal problems which20

21 could affect the qualification of this device over its,

.O " eua11fiee 1ife ef five er ten rears?
23 A I can't be very specific because I haven't

r

24 been informed of the specific nature of the seal that
A e. seres n nm, inc.

25 is to be provided at the end of the cable. This is, I ;

. - . - . . - - _ . - . - _ . . , . . _ _ , . . . . - . , , . - - . - , _ . ._
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l

I understand, a function of the utility, isn't it? |

2 I don't know what kind of a seal they have

3 there, so I can't discuss it.

'" 4 % What environmental characteristics would the

5 seal be sealing against?

6 A Moisture, possibly -- particularly moisture and

7 possibly air.

8 There is a large degree of protection for the

9 epoxy by the fact that air ingression is prevented, along

10 with the moisture. So oxidation would be reduced and the

II life would be prolonged as a result of that, over what

12 it would be if you had it out in the. air, even without

13 moisture.

14 4 Are you telling me that this device might age

15 more rapidly if the seals were degraded; or if the

16 qualification depends on the integrity of the seals?

17 A It is my opinion that the seals are very

18 important to the integrity of the system. However, I

19 don't think they -- their failure wouldn't necessarily be

20 fatal because there are other degrees -- I mean the

21 requirement on the epoxy is not too important. Tests

22 in air on similar epoxies indicate,they have a satisfactory

23 life in air.

24 % I thought that was what had been implied in
Ase-Federet Reporters, Inc.

25 previous questioning and that's why I was surprised that
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l sealing integrity was a critical problem.

2 Since the tests had been run in air with no

hT_
seals, why suddenly seals were important.3

4 A. There are other factors that could enter in here

5 and to be specific, we know that if we have temperature

6 cycling and a. seal doesn't -- isn't intact that moisture

7 could come in at lower temperatures and, for example,

8 it might get absorbed on the filler that is used in the

9 epoxy and reduce the resistivity and things like that,

10 as well as perhaps reacting more than it would if J

II you didn't have the moisture there.

12 All I am saying is it is important to have a

.

good seal there: that the system won't be very secure13

14 without it, questions could be raised if it weren't there.

15 0 I am trying to get some feel for h6w this

16 impacts the environmental qualification of these devices

17 under the terms of the Nuclear Regulatory Commission

18 environmental qualification program; not in the abstract,

19 but in the regulatory sense.

20 A. I think that some further analysis would have

21 to be made of this particular question and perhaps

22 additional tests if the seal were questionable.

23 4 Thank you. I would like to leave that line.
24 . Can you tell me what epoxy is in chemical

wesersi noorers, Inc.

25 terms?

_ - . -
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I A. It starts out -- it is an organic compound

2 which has a cyclic ring, a three-member ring in the structure

3 of two carbons and an oxygen. This is;known as an epoxy

4 compound.

5 And when it is reacted with a catalyst, this .

6 causes linkages between the individual molecules and forms

7 a high polymer. The catalyst is usually used in a minor

8 quantity compared to the epoxy part of the system and it

9 is also reactive in the molecule during the polymerization.

10 Epoxies have been around for probably 30 years

II or so and they are widely used and have been very much

12 more reliable--particularly in structures that have a

13 requirement for mechanical integrity--and they have better

14 aging characteristics than many other resins with the

15 exception of silicone. They are strong, too,
~

16 mechnically.

17 (L If we could go back to looking at epoxy in

18 chemical terms, I was curious to know as to whether it is

19 understood what is occurring at a molecular level as the

20 di-electric strength is decreased as epoxies are heated

21 to high temperatures.

73

#( ,) 22 A. There are two things that go on: you get,

23 in some cases, an additional cross-linking which causes

24 a shrinkage and cracking of the material and also you
' Ace-Federal Reporters, Inc.

25 get evaporation going on.
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,

I For example, in the case of epoxy castings,similar

2 to this one here, aged in air there is a weight loss. In

3 fact, the criterion for measure of their degradation is a
T,O

4 weight loss on the order of 16 percent. I could give you

5 some figures if you are interested.

6 In other words, in times on the order of -- well

7 le t me --

8 G I was asking about mechanisms, not detail --

9 A A mechanism.

10 The mechanism of cross-linking usually involves

II the interposition of oxygen between -- it usually occurs

12 with oxidation -- well, it happens with paints --

13 g I am not talking about paints now, I am talking)

Id about epoxy.

15 A. It happens with most resins that you get additional

16 cross-linking of these chains, molecular chains which

I7 causes them to come together and shrink. The whole

18 structure shrinks a little bit -- not usually overall,

I9 but it shrinks and you get cracking of the material.

20 This is one thing that causes the dielectric

21 strength to go down, as well as the weight loss. This

22 occurs usually in microcracks penetrating from the

23 surface. That is the oxidation mechanism.

24 As a result of this oxidation process you also
' Ace-Federal Reporters. Inc.

25 sometimes get smaller molecules splitting off like happens
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I with many organic materials when they oxidize it; you

2 you form water and carbon dioxide and things like that,

3 which causes a weight loss, an evaporation of small

4 components that are split off by the oxidation oro

5 additional self-reaction.

6 g So is it fair to summarize what you just said

7 that the decrease in dielectric strength with time as a

8 function of temperature is primarily based on properties

9 of the epoxy, not based on the supply of some reactants

10 other than oxygen?

II A. The --

12 4 Specifically is water involved in the reactants
,

13 that cause the change --

Id A. This can perhaps affect the rate. I have not

15 seen much data on reaction of epoxies in moist atmospheres;

I0 they tend to be more resistant to water than certain

17 other polymers like polyesters, they are quite rapidly

18 degraded in hot, moist atmospheres.

I9 But the epoxies are somewhat more resistant

20 to water reaction than some other.... I think it is a

21 combination of several different reactions that occur to
22 cause the epoxy to degrade: one is the additional

,

23 cross-linking and the other is the splitting off of

24 smaller fragments of the molecules which evaporate.
Ace. Federal Reporters, Inc.

g If you will turn to page 15 of your prefiled25

_.
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1 testimony.

2 A. Yes.

3 g The first full sentence on page 15 reads:

4 Further, epoxy resins are not

5 known to be sensitive to moisture effects

6 as was the polyurethane cited in the

7 Sandia Report."

8 A. This is a correct statement.

9 4 However, in response to my previous question

10 I thought you told me that water could be involved in

II epoxy --

12 A. It could, but to a much less degree than with

- 13 other; resins. I mean it could be involved but it is

Id to a lesser degree than resins like the polyurethane or

15 polyester. It is a matter of degree.

16 g So that your statement on page 15 is not
,

!

17 based on any expectations, consideration ;of processes

18 at the molecular level but rather that no one has
19 measured the moisture effects on epoxies, is that right,

1

20 it is strictly empirical?

21 A. There is additional effects of moisture that

22 are not related to the epoxy alone. Moisture, for

23 example, is absorbed -- this particular casting resin has
24 a high degree of filler in it, I think it is silicate.

Ase-Federes neoorers, Inc.

25 In fact, it has a coefficient of expansion, according to

. __ __. ,__ _ _ _ , _ _ _ _ _ _. __ __ _ _ _ _ _ _ _ _ _ _ , - _
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I manufacturer, similar to copper as a result of this silicate

2 filler with the epoxy. And it also has a high thermal

3 conductivity.y

~' 4 Moisture, if it is there to a significant level,

5 can be absorbed on this filler and the the resistivity

6 would decline with time sufficient to cause a change in

7 the calibrations of the RTDs. I mean, it is effects of

B that nature that are probably more important in the case

9 of the moisture in the system.

10 Have I made myself clear?

II But surely there is an additional effect to a

12 minor extent for the epoxy compared to other materials

13 or other resins.

14 0, That is the question, whether you would expect

15 the acclerated aging to be equivalent to normal aging

16 in both cases and the presence of moisture, or whether

17 the presence of moisture might cause the aging to be

18 different?

I don't think that we have very good, specificI9 A.

20 information on the aging of epoxies under conditions

21 of moisture at accelerated temperatures.

22 We know there is a small effect but it is not/

23 -- I mean it is not zero, but I don't have in my

24 recollection a very good measure of this.
Am-Federal Reporters, Inc.

25 I doubt if it is important in this occasion.
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I I thin the bigger effect, if there is moisture intrusion,
1

2 is going to be these other factors such as the absorption

3 on'the silicate filler and even the glass on the cable.

4 g so your point is that the seal barrier would'

: 5 cause, in addition to any effects that might be hypothesized

6 on the epoxy, would cause failure of the temperature

7 sensor:through diffarent mechanisms?

'

8 A That is my opinion, that the effect of moisture

9 is not so much on the degradation of the epoxy --

10 a.though I wouldn't say that.it was zero, I think there
II is certainly some of it.

:

|
g Well the issue is whether it is large enough to12

,

i-

13 be considered in the sense that the Saadia Report talks

Id about considering it with respect to polyurethane.

15 A Well polyurethanes are a different animal, I mean,

16 a different resin, which react with water, like polyesters

17 and some other resins.-

.

18 g So do I take it that the essence of your

~ I' statement on page 15 of your testimony is that the effects

20 are very much smaller than polyurethane --

i 21 A Very much smaller.

O 22 a -- doe it coo 1a oot de e t a te d -

|

23 A No.
i

24 g Thank you.
; e noseurs,i=.

25 Leaving that'.l.ine, I would like to ask why, in
:

1.
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1 your Figure 3, you provide information on this epoxy

2 laminate instead of on the filled epoxy which is to be

3 used in this device.

4 Is there data for the actual epoxy in question

5 in existence?

6 A I do not have any data on this particular epoxy

7 that is used in the RTD.

8 We do have data on weight loss of casting resins

9 similar to this but not this particular one.

10 0 Is the activation energy known for this material?

II A For which material?

12 g For the material that is in question here in,

h 13 the temperature sensor.

Id A I think we have a sort of a packet on it because

15 of the similarity to data on similar resins.

16 (Pause.)

17 The value that has been used by Mr. Miller for

18 the activation energy I think is on the low and of the

I' values that are reported for the other epoxies that are

20 similar that have been tested. So that in that sense

21 it is quite conservative.
,.

b 22 g How do you measure activation energies?

23 A You can get one of these off one of ;these charts

24 like Fig re C here. .

, ,

25 (Witness Dakin displaying document.)
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1 0 Do you4know of any other way?

,,

9 2 A. No.

3 4 So rather thin havince any experimental datan4' >| S \j ; y

'd 4 from the materials department on t.his particular epoxy,

1 ,', an assumed value is cMsen w'hich is thought to be5
g .

,

0 conservative? ?

7 . A, 'That is correct. -

% ?
I 8 There is..aYother factor which maybe ought to be

|
9 considered that presents some additional security and that

10 is 'that we do ha.ve the manuf acturer of the data that was
II obta'ined -- in f act the manufacturer of this is the
12 Emerson Cummings Company and the particular casting resin

;,

13 is Stycast 2'762 FP. '

Id 'And their brochure or leaflet describing its
( .4

15 characteristics says it is, in quote:

I3 "For 500 d1 gree F-260 C use."

II\ 5, .
And they also say, I think it is 600 F, that

), 18 it is good for a short time in the same bulletin.
I9 So that th3.s ir 3 7..:as.es it is quite a stable(,.

!
20 " material. And certh'.)t . .>bably as good as or better-*

ig 21 tha1 all of the other resins of a similar type that we
.,

i',

,k(g have tested -- or have been tested.22

g "I would like to keep us focused within the23

't 24 allegation that Mr. Eddleman has made here in his contention,
Am-Federei Reponers, Inc.

that the concerns expressed in the Sandia Report about theO

s

~ - - - - - _ - _ _ _ _ - _ _ - _ _ -
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1 limitations of accelerating the aging by simply heating

2 the material might not be applicable to the epoxy because

3 of the kind of difficulties that you have alluded to in

4 your publications of reactions which are important at

5 low temperatures which are not important at high

6 temperatures and therefore the overall effects are

7 different, not just rates but kind of reaction or the

-8 nature of reaction changes.
,

9 A. I think I indicated this morning -- maybe I

10 wasn't making it clear, but the basis for that statement

'll was that the data presented in the Sandia Report was

12 for a material which was quite moisture sensitive.
.-

. 13 And the reason' that it was -- that the activation

14 energy changed at low temperatures was because at lower

15 temperatures it was being controlled by the rate at

16 which the water was diffusing into the resin while, if

17 we have a seal, we don't have that condition in this RTD.

18 And even if we did have some moisture penetration,

19 the reaction of the water -- moisture -- with the epoxy

20 would be very, very much slower than it is with this

21 urethane resin.a

22 So my logic and reasoning indicates that it

23 is not a problem, that moisture diffusion rate would

24 af fect it at low temperatures.
Am-Federal Reporters, Inc.

25 0 Fine. Thank you very much.

. .. - .- -- -..- - -- . - - - . . . _. - - -
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I (The Board conferring.)

2 JUDGE KELLEY: Mr. Eddleman, we are back to you.

3 MR. EDDLEMAN: Okay.
. G_ s.3. Tg. 4 Is this questions --

5 JUDGE KELLEY: Arising out of Judge Carpenter's

6 essentially, if you have any.

7 MR. EDDLEMAN: Yes,'I think I do have a

'
8 number.

9 CROSS-EXAMINATION ON BOARD QUESTIONS

10 BY MR. EDDLEMAN:

II Q Dr. Dakin -- I am trying to locate . . . .

12 (Pause.)

,( ) 13 I believe it is on page eight of your testimony,

14 down toward the bottom under the two equations there is

15 continuing discussion.' It says:

16 "The quantity, E/k is the slope of the

I7 graph."

18 A (Witness Dakin) Yes.

g Now is that true, for example, in the graph of19

20 ' Figure 3?

21 A Yes. ;

'7 22 g All right.,)
23 .Now I think you said that using an E at the |

24 low end of the range was conservative, did you not?
w resw d nep m m ,Inc.

20 A Yes.

l

l

'
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I G Well since "k" is a constant, the lower the "E"

2 is, the l'ower the slope is, correct?

3 A' The lower the "E" the lower the slope, yes.
..

# 4 G Okay.

5 When you use the data without knowing the

6 activation energy of the epoxy used, how do you decide

7 where to start your slope from?

8 A The start is the temperature and time point

9 which is used in the qualification exposure test, is

10 that not right, Mr. Miller?

II A (Witness Miller) Yes.

12
, O Okay.

{[} 13 Now I believe you mentioned the possibility of

14 absorption of moiature on the glass cable -- glass
J

15 insulation in the cable of this RTD.
16 Would the presence of moisture in that

I7 insulation tend to degrade its insulating capabilities?

18 A (Witness Dakin) I don't think it would be a

I9 problem so far as that because you have -- I think it

20 would be more likely to affect insulation resistance of

21 the system and this could affect the calibration.

(m1-) 22 Do you want to confirm that, Mr. Miller?
(
|

23 A (Witness Miller) Yes, that's true.'

24
G Is there a degradation curve for the cable

; Am-Federal Reporters, Inc.

25 insulation that is part of the qualification of this

- _ - _ - . _ _ _ _ _ ____ __. . _ _ _ _ . _ . _ ._ _ . , __ . , . _ _ . _
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I piece of equipment?

2 A (Witness Dakin) State that again?

3 0 I said " degradation curve," which may not be the

4 right term, but is there data on the degradation with time

5 of the RTD cable insulation in the environmental

6 qualification of this piece of equipment, the RTD?

7 A On the whole system, I don't think this has

8 been measured, not a curve, the qualification. There is

9 an exposure of the cable which is spelled out by the

10 standards -- or actually spelled out by the testimony of

Il Mr. Miller here.

12 % Okay.

13 And beyond that you don't have any additional

Id information on it?

15 A No.

16 4 Okay.

17 I believe when Judge Carpenter began his questioning

18 he asked you about a qualified life of five or ten years.

19 Is the qualified life of these things actually 20 years

20 as you understand it?

21 A That is the objective, yes.
,m

he' 22 G I think you said that the presence of oxygen

23 if the seal failed was more likely to degrade the epoxy

24 than moisture was, is that correct?
Ace-Federal Reponen, Inc.

A I think that is probably true. We know that the25
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1

I degradation of the epoxy involves oxidation. And we also |

2 know that the epoxy -- I don't have specific data but I

3 think some of my colleagues have it -- that the epoxy is
h..J 4 more stable in a sealed system, I mean, where there is no

5 oxygen or a minimal amount.

6 G And I believe you told Judge Carpenter that

7 this oxidation -- that oxidation of epoxy led to

8 microcracking or was caused in part by microcracking,

9 is that correct?

10 3, yes,

G Do those microcracks then permit furtherII

12 diffusion of oxygen into the epoxy?

13 A. Exactly.

Id G Okay.

15 A. I would like to point out, though, in connection

16 with this cracking of the epoxy, while it does degrade

17 the epoxy, the requirements on the epoxy in this

18 application are very minimal. It do...sn't have to

~I9 withstand any voltage except the few volts that are

20 applied during the measurement of the temperature of

2I the RTD.

-( 22 So it requireswalmost no dielectric strength,

23 all it needs is a spacer. So it could endure a

24 considerable amount of cracking without harming its
Ace-Federal Reporters, Inc.

25 function as an RTD, even if there were oxygen.

- . . . - - _ . _ - _ . . - - . -- -.
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I Now the other effect which was mentioned and

2 which I am sure Mr. Miller is fully aware of is the

3 effect of moisture on the insulation resistance which% ) 4 might -- and I don't have a measure of that, I mean

5 this hasn't been calculated in my work -- how low the

6 insulation resistance has to go before it affects the

7 calibration.

8 g Would those microcracks also provide a pathway

-9 for the diffusion of moisture if it were present near

10 the epoxy?

A Yes. But aside from the insulation resistanceII

12 I don't think there is a problem because the mechanical

@ 13 requirements are very minimal and the electrical

I4 requirements are very minimal, with the exception of

15 maintenance of the resistance.

g What resistance does this epoxy start off with?16

17 A It is very high, probably hundreds of megaohms.

18 G Okay.

I9 A -- or more.

20 g Is there any catalyst left in the epoxy when

21 it is made?

22 A No, I think all of the catalysts usually react

23 with the -- or most of it, I wouldn' t say every molecule

24 but probably most of it reacts with the other components,
hoews n.poners, inc.

25 the epoxies. I mean this would show up.
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1 If this were not the case, you would have
:

2 considerable more weight loss than is actually measured
.

3 when you heat it up, because the initial components are

4 nuch more volatile.

5 g So the initial weight loss would come considerably

6 from this catalyst, is that---

7 A Yes, any residual molecules that weren't

8 polymerized into the main polymer.

9 g Are there conditions --

10 A Some of these are removed, of course, during

II the curing of the resin.

12 g Are there conditions of heat under which an

{
'

13 epoxy might break down by dissociating, by reversing the

14 catalyzed reaction?

15 A I don't think this occurs with epoxies.

16 MR. EDDLEMAN: That is everything I have for

17 him.

18 JUDGE KELLEY: Thank,you.

19 Redirect?

20 MR. O'NEILL: No.

21 JUDGE KELLEY: Why don't we take a short break,

() 22 five or ten minutes?

23 (Recess.)

24 JUDGE KELLEY: Back on the record.
Aes-Federal Reporters, Inc.

25 Mr. Eddleman?
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l FURTHER CROSS-EXAMINATION

2 BY MR. EDDLEMAN:

'3 - g- Mr. Miller, is the environment inside the

4 Shearon Harris containment moist?

5 A (Witness Miller) I am not sure what the

'6 definition of " moist" is, I guess.-

7 G Does it tend to be an area of fairly high

8 humidity, water and steam, that sort of thing?

9 A I wouldn't classify.it'as " steam." I would

10 imagine the humidity is relatively high, yes.

U
G All right.

12 And that would be true, in general, in operating

O '' nuc1 ear gewer e1 anes 2
.

'I4 A Yes.
,

,

15 4 And surely under.the accident condition of a

16 LOCA or a main steam line break you would get quite a
,

17 bit of moisture inside the coYtainment[ coki1 5 t you[
~

. .. - ....-. -... .-.. . . . - - - . . - -

t 18 g yes,

I' 4 Okay.

20 1 would like to -- In your testimony you refer
-

.

21 to a likely operating temperature for these RTDs, do

22 you not?

23
; A Are you speanng of ambient temperature?

24 .We have previously discussed the fluid
m neponen, inc.

- 25 temperature, I believe.

_ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _
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I g Yes, we have.

2 So I am talking about now -- there is am ambient

3 temperature out in the air away from the fluid, right?

(>$ ,

x_J 4 A Yes.

5 g And then there is the temperature of the fluid,

6 and somewhere in-between those two is the RTD, correct?

7 A Yes.

8 g And I believe you have estimated what is a

9 50 degree Celsius temperature rise on top of a 50. degree

10 Celsius ambient temperature, is that correct?

II A That's true.

12 g Okay.

13 Now the RTD as laid out in these Figures 1 and

14 2 is a pretty long gadget, I mean the cable attached

15 is about 20 feet, right?

16 A Yes.

17 4 Now let me first ask you: Was the configuration,

18 the actual laytut of that cable and the RTD into position

19 the same in the qualification tests as it would be when

20 it was installed into one of the loops, of the legs of

21 the Harris plant?

22 A The temperature at. the tip of the RDT I think

23 was maintained at somewhere around 400 degrees or in

24 that range rather than the 600 degrees that it could
Ace-Federal Reporters, Inc.

25 possibly attain.
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I G I believe you said the normal hot leg temperature
i

2 would be in the low 600's and'the normal cold leg temperature

3 would be in the low 500's Fahrenheit, didn't you?

Al. 4 A. Yes.

5 % What I am trying to get at is something about

6 heat transfer.

7 It's true generally, is it not, that if you are

8 transferring heat from a higher temperature it tends to go

9 toward things that it is connected to or.it can get to

10 at a lower temperature?

II A. Yes.

12 4 And when these RTDs that actually do stick into j

13 fluid are immersed in that fluid on the business end,
.

I4 I want to say, or the part that we discussed before in

15 Figures 1 and 2 that is actually immersed, that would be

16 directly exposed to the coolant temperature, correct?

I7 A. Yes.

18 G Now please correct me if I am wrong: would

19 heat flow through the RTD itself seem to come mostly

20 through that metal body and locknut if it were heading

21 back toward the epoxy and the rest of the assembly?

h 22 A. I would assume so, yes.

23 g Do you know how thick that metal body of the

24 part that is immersed is?
Ase-Federal Reporters, Inc.

25
A. Not right offhand I don't, no.
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1 g It doesn't appear to be shown on the Figure 1

2 that I have --

3 A No.

CO 4 0 -- and let me look on Figure 2. I don't believe
.

5 it is on there either.

6 But I would just ask you if you could see a

7 place to show me how thick it is if you see?

8 A No.

9 G All right.

10 The heat flow would come through that metal --

11 Type 316 stainless steel doesn't have very high resistance

12 to heat flow, does it?

( '} 13 A I'm not that versed in heat transfer, but I

14 believe you are correct.

15 g You could look that up in a standard table of

16 transfer of heat coefficients, could you not?

17 A Yes.

18 G And the heat transfer through metals is rapid

19 compared to most other materials, is it not?

20 A Yes.

21 g Now you said the tip was maintained at about
,

22 400 F in the qualification tests --(_ j

23 A I said it was maintained at 400 degrees F

24 during the high energy line break tests. I thought that
Ace-Federal Reporters, Inc.

25 was your question at the time.
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I 4 Okay. I beg your pardon. Now that's that part.

2 Now in the part that is kind of the normal

3 operation test what temperature is the tip maintained at?
i' 4 A. I believe the whole RTD was aged in an oven' '

5 at 400 degrees Fahrenheit.

6 G Now is that the line brea's test?

7 A. No, that's the aging, thermal aging test.

8 4 You aged the whole thing, the whole 20 foot

9 assembly?

10 A. Yes.

II G I'm just a little curious here, you talk about

12 the tests: is there a reasor, why you didn't append the

13 actual test results or test data to your testimony?

I4 A. No particular reason, no.

15 G Now when you heat -- in the high energy line

16 break part of the test, is there any difference between

I7 how hot the tip is heated and the rest of the RTD, any

18 difference in the conditions they are exposed to?

I9 Well the rest of the RTD will see the effectsh.

20 of the high energy line break, the part of the RTD that

21 is outside of the pipe.

-3
22 That is the only reason for the difference there.{;_ j
23 G Now the tip that we are talking about -- just

24 to be sure I would know what it means -- is the part
Am-Federal Reporters, Inc,

25 that extends beyond the locknut on both of these?

.
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1 A To the left-hand side of the drawing, yes.

2 g Now to go back into -- I believe Dr. Dakin may

3 have covered this, but when you tested the RTD in an overs

Ce 4 for thermal aging, was there any appreciable level of

5 moisture in the oven durirg that test?

6 A I would doubt it.

7 g Was it measured during the test?

8 A The level of moisture?

9 g Yes.

10 A No.

Il G When you described the construction of the RTD

12 beginning, I think, in answer ten on page five of your .

g 13 testimony, the platinum elements inside the tip that

Id- we have been discussing, is the temperature inside there

15 essentially the same as the outside temperature, is that

16 how it works?

17 A I would assume so, yes.

18 g So at least as far as the inside of that stainless
19 steel tip, the temperature inside and outside are pretty

20 close to the same?

21 A Yes.

) 22 g Okay.

23 So you would basically have the full fluid

24 temperature up against the locknut?
Am Fede d Reponen, Inc.

25 A Yes.
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) AGBbur ! Q Okay.

2 The helium leak test that you refer to on page 6,

3 is that done before the RTD 1,s installed or af terrS
(J

4 installation?'

5 A The helium' leak test I am referrlng to is done at

6 the f actory by the vendor to ensure the . integrity of the

7 protecting conduit there.

8 Q Okay.

9 So if it got a pinhole poked in it or something

10 like that in the plant, it might not be detected?

.11 A Is that a question?

12 0 Yes, a question.

13 A Thst is a possibility, I guess, yes.

( )' 14 Q In your answer as to what thermal aging is, would

15 you agree with Dr. Dakin that there could be several

16 different processes going on in thermal aging, several

17 different chemical or physical processes?

18 A Yes.

19 Q All right.

20 A I would also agree, then, that there is usually

21 one predominant one.
,

22 0 Okay.

23 How long was the aging actually done on the RTDs

() 24 to be used at the Harris plant in the quallfication test?

25 A I believe it was 11 days.

_ _ _ - _ _ - _ . - _ - _ _ _
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i AG8 bur l Q. 11 days at 400 Fahrenheit?

2 A 400 degrees Fahrenheit, yes.

' 3 Q And then the accident simulation came af ter that?

- -4 A Yes.

5 0 Okay. '

'6- A Not immediately af terwards, but in the test

7 sequence it does come af ter that, yes.

8 0 Please explain to me what the sequence is and what

9 intervenes between those two.

10 A 'I have gone dirough the tost sequence here in the

11 te stimony. !
.

12 (Pause.).

13 It is Question and Answer 18. I talk about
,

[}
thermal aging and thermal cycling and radiation testing and14

15 vibration aging. |

16 0 Okay.

17 A Af ter that there is a seismic test and then the

18 high energy line break.

19 0 Do I take it that these first sets of
,

20 qualifications that are laid out there are sequential?

21 A That is true , yes.

22 MR. EDDLEMAN s Judge, this brings up an awful

23 problem.

({} 24 JUDGE KELLEY: I am sorry to hear it.

25 MR. EDDLEM AN s At least I appear to be stuck, and

1

6

4

I
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AGBbur i I will ask Applicant's counsel about this.

2 As I recall, when we were negotiating these

_
'3 contentions. I was informed that the tests of this sort were

\/ 4 done simultaneous 1yl that is, under radiation and thermal

5 stress, moisture, all at the same time.

6 JUDGE KELLEY: And this leads to what problem?

7 Are you surprised by this statement? Is that what it is?

8 W1. EDDLEMANs Yes. A, surpri se , and, 8,

9 specification of the contentions. See, I specified relying
'

to in good f aith on that, and that gives me a problem. I don't

.11 know what I can do about it at this point, but I would just

12 like to bring it up. .

13 JUDGE KELLEY: Sure. We wi11 see what Mr. O'Neill

(]} 14 wants to say.

15 MR . O' NEI'LL s I will simply respond that the only

16 thing we can imagine he is talking about is that in one of

17 the meetings there was a discussion of a particular LOCA

18 test in which this does occur simultaneously. Perhaps that

19 is what he is talking about.

20 , JUDGE KELLEY: It occurs simultaneously with what?

21 MR. O'NEILLs .All of the different aging, cycling,

22 and radiation aging occurs during one test --

23 JUDGE KELLEY: So you start the aging, and it

24 takes .11 days, and during those !! days you do all sorts of(])
25 other things, is that the idea? Is that what " simultaneous"

.
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1- AGBbur I means?

i . 2 MR . O' NEI LL There's two diff erent ways of doing

3 it. One -is sequential, and one is throughout the period of

O 4 the test everything occurs all at once,'

t

5'

4
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6
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AGBwrb I JUDGE KELLEY: Just a minute.

2 (The Board conf e rring. )

3 MR. O'NEILLs Setting that aside , I don't see<

~ 4 what' the problem is.

5 (The Board continuing to confer. )

6 JUDGE KELLEY: I would def er to Dr. Carpenter on

7 further exploration of this problem.

8 JUDGE CARPENTER: Mr'. Eddleman., would you state
.

9 the problem again, please?

JO MR. EDDLEMANs My understanding was , and I don't

.11 have my notes here to directly dispute Mr. O'Neill's

12 charac ter.i zat ion , I just would note that his memory of what.

13 I've done has been off some . times in the past.' But my, . .

!{]) 14 recollection was that I have here--
,

15 MR. 0'NEILL -I object to that char |acterization,

16 before we go any further.*

17 JUDGE KELLEY 'I think that the objection is well

13 taken. Let's assume everybody's good faith, and just see if

19 we can't work this out in practical terms.

20' MR. EDDLEMANs i didn't assume a lack of good

21 faith.

.22 JUDGE KELLEY: I sounded like it.

23 MR. EDDLEMAN I'm sorry , Judges I didn' t me an

(])_ 24 that. My memory is faulty, too, at times.

~25 All I'm saying is, without ref erring to my notes
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I AGBwrb I I can't say for sure one way or another, you know, what

2 happened that I might have a note of.

- 3 But my recollection was, and I'll say it, you

\~ 4 know, on the basis that I may, too , be in error, but I don't
,

5 think I-am. My understanding was that all of these

6 qualification tests were done on a simultaneous basis t okay?

7 If this is done sequentially, then it may impact them.

8 I can explore it with the witness. But I just

9 think I've been thrown off here. I mean, this may be just

10 an example of the old saying You fooled me once , shame on

11 me. But I just want to--

12 JUDGE KELLEY: How does it aff ect the wording of

.. 13 the contention?

(~JT 14 MR. EDDLEMANs Well, if I had realized that it was
%

15 not simultaneous, then.... I think Contention '9 starts off

16 with "*... representative of the actual conditions to which

17 things will be exposed in the following ways " And these

18 things are split out. And I wouldn't have split off, for

19 example, the vibration issue from thist the radiation issue

20 I had even understood from the way Dr. Dakin was talking

21 earlier that it was irradiated simultaneous with the thermal

22 aging test. Maybe I'm wrong about that. Anyway, I asked

23 him about it, and he said whatever the transcript reflects

( [) 24 that he said.

25 But it's a dif ferent sort of thing. I would hava

,

e-
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) AGBwrb I agreed to specify the contention diff erently if I'd been

2 f u lly aware of _ this.

3 No w , I'm not raising it for something to do about7s
: s
'# 4 it, because I don't know what to do about it.

5 JUDGE KELLEY: Excuse me just a minute.

6 (The Board conferring. )

7 MR. O'NEILL: Judge Kelley, I have something that

8 may shed some more light on this.

9 JUDGE KELLEY: All right.

10 MR. O'NEILL: We are reviewing some a,swers to

11 interrogatories back in April of 1984, Applicants' response

12 to Wells Eddleman's general interrogatories, interrogatories,

_ 13 Contentions 9, 11, 41, 45, 116, 132(c )(2 ), dated April 17,

;(]) 14 1984, page 24.

15 Response to Interrogatory 9-ll(b): "Are there any

16 items that must be environmentally qualified for

17 several conditions, e'.g. , radiation, steam spray and

18 impact, which were not tested under all those
,

19 conditions at once? Please identify each such item and

20 describe which items were not so tested.

21 "Responsen Generally the electric equipment

22 at Shearon Harris Nuclear Power Plant which must be

23 qualified to accident conditions is not tested under

() 24 all postulated conditions simultaneously. Paragr aph

25 2.3 of NUREG-0588 permits sequential testing, and such
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1 AGB':;rb 1 testing is standard industry practice. However, most

2 equipment is tested under several conditions

3 simultaneously. The test methods for particular items
,s

4 of electrical equipment are included in the equipment'-

5 qualification packages, a sample of which will be

6 produced for inspection and copying."

7 I think that answers the question as to what, at

8 least in writing, we responded to Mr. Eddleman to that

9 particular point.
,

10 MR. EDDLEMANs Well, it says it both ways.

11 Did you actually produce the RTD package to me? I
.

12 can't recall..

13 MR. O'NEILLs Yes.
,

'

(]) 14 MR. EDDLEMANs This is something I would have gone

IS home on the weekend and looked up, if these guys hadn't come

16 on out of order. So it's my fault.

17 JUDGE KELLEY: Let me ask you thls, just in

18 practical terms.

19 We accept that you had one notion in your mind,

20 however it got there, about how these things were done, and

21 now you're told it's done a somewhat different way. Is that

22 something you can reasonably explore in ten or fif teen

23 minutes of questioning?

() 24 MR. EDDLE'4 AN 8 I think so. I don't think it's

25 going to make any dif f erence about ge tting done with these

.

4
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1 AGBwrb I gentlemen this af ternoo I may have to bring Dr. Dakin

2 back into it a little bit, though.

3 JUDGE XELLEY: Okay. But just in terms of giving

() 4 you an opportunity to fill in this area, which you indicate

5 came up as something of a surprise this af ternoon, anyway.

6 Why don't you go ahead, then, along those lines,

7 and see where that takes us.

8 MR. EDDLEMAN All right. Since I have some kind

9 of general knowledge about this I don't need so much time to ,

10 prepare, I think I can just go ahead.

11 JUDGE KELLEY: Fine.

12 BY MR. EDDLEMAN

13 0 Now, is the sequence, Mr. Miller , as stated there
|

14 in your answer, there is first the rmal agi.ng, then thermal
h JS cycling, then irradiation aging, then vibration aging, and

16 then the temperature cycle for -- let's see.. . . And then

the high ene'gy line break LOCA. Is that correct? Is that17 r

18 the sequence?

19 A (ditness Miller) I think you omitted the seismic

20 testing.

21 0 All right.

22 A It occurs prior to the high energy line break

23 test.

24 0 I'm just trying to look In here. I don't seem togx

e #s''
25 see the word " seismic." Is it that my eyes are going out on

,

, .< m - we n
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) AOBurb I me, or is that not in Answer 187

2 A The last line.

3 0 " Subject to a seismic event and a high energy line
OkJ '

4 break environment."

5 Is that also sequen.tal, seismic f.irst and then

6 high energy line break?
.

7 A Yes.

8 0 Okay.

9 Isn't it true that in actual plant operation the

10 RTDs installed on these main coolant lines or the attached

11 piping would be subject simultaneously to the thermal aging,

12 some thermal cycling, Irradiation and vibration all at once?

13 A Yes.
'

14 0 Okay.-{ }
15 Is it possible to test for these things

16 simultaneously?

17 A I suppose anything is possible. I don't know of

Id any facility that can do this at the present time.
*

19 0 We 11, when you test for the LOCA do you test them

20 simultaneously? ---that is, for radiation and ste am and

21 temperature and all that sort of thing?

22 A The radiation is not done simultaneously, no. Of

23 course the temperature, the steam-- o f co ur se , it is a

(]} 24 steam test, so you have the humidity a'nd temperature and

25 pressure.
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,

$ AGBwrb I A Yes.

2 Q All right.

3 How many were tested? Was it one sample, or were

4 there a bunch of them?

5 A As best I can recall, there were three samples of

6 each type that we described here, the narrow range and the
.

7 wide range.

8 0 Thrme samples of each of two types?

9 A Ye s .

10 0 Okay.

11 Were there any f ailures in any of these tests?

12 A No..

~

13 0 Wo.stinghouse conducted the tests?

14 A Yes.
[}

15 0 All right.

16 Here the tests under your supervision? I'm trying

17 to get at how directly involved you were.

18 A No s we have test engineers and test technicians

19 that perform the tests'.
'

20 0 And you would receive reports from them?

21 A Yes.

22 0 Is that how you relate to this?

23 A Ye s .

(]) 24 0 Are these tests subject to Westinghouse's own QA

25 or audit requirements?
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$ AGBwrb 1 A Yes.

2 0 Now, te go back to this sequential business for a

3 moments What sort of effects-- Dr. Dakin , maybe you'd be

O' > 4 the one to answer this. What sort of effects can'

5 irradiation have on epoxy?

6 A (Witne ss Dakln) It's possible to degrade any

7 organic material with radiation, a su.fficient amount of it.

8 Q All right.

9 A I mean. It's a matter of degree.

10 These spoxeys, however, are relatively, as resins

11 go, are re'latively resistant to radiation.

12 0 Well, are you familiar with the amount of

13 irradiation that would be used 'in testing these RTDs,
.

(} 14 Dr. Dakin?

15 A I'm not an e xpert on radiation e ff ects. I've been

16 involved with sequential testing like he's done here, but I

17 don't really know how much simultaneous testing has been

18 done.

19 For one thing, it's very dif ficult to do, to make

20 a furnace that is also next to a nuclear radiation source

21 that has humidity in it and everything. I t's very

22 difficult, practically, to do this sort of thing.

23 0 I guess it might be easier to have the accident.

(]) 24 but it might not be easier on the rest of us around.

25 A There may be, but I'm not f amiliar with any
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1 AGBwrb i experiments that have shown specifically the difference

2 between sinJ1taneous versus sequential aging.

- 3 Q Might one reason for that be that there just

'' 4 aren't very many of these simultaneous tests done? .

5 A I suspect that's the case, based on-- Because I
,

6 started out once to do this, and I was frustrated. --I

7 mean, in being able to.

8 0 By the practical dif ficultiest r ight? .

9 A Ye s .

10 0 Dr. Dakin, I believe in some earlier responses you

11 talked about the ability of thermal cycling to possibly

12 stress or maybe crack materials, and then we talked about

13 the -- Judge Carpenter talked about the microcracking and..

(])
'

14 oxidation of these epoxeys with you.

15 Can irradiation cause cracking or affect the

16 di ffusion of oxygen into spoxeys, do your knowledge?

17 A I have not seen it happend with spoxeys, myself.

18 It may happen.

19 I have seen it happen with some silicone rubber

20 insulated cables.

21 0 Well, wouldn't it be more conservative to do all

22 these things that might cause cracking or di ffusion, to the,

23 extent that they do, like thermal cycling and vibration, for

([ ) 24 example, and perhaps irradiation, before you went through

25 your thormal aging?

i

L_
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14 AOBwrb 'l A I.think that's. a debatable matter, which should

2 come first. Because one philosophy is that the thermal

(~) 3 aging degrades it to the extent where these other f actors
',v,

'

4 will make it more vulnerable.
,

5 0 Okay.

6 So it's sort of a question of whether you take the

7 thermal degradation and see if that makes it crack more or

8 degrade more under thermal cycling, irradiation and

9 vibration, or whether you vibrate it and thermally cycle it,

10 and 1.rradiate it, and then see whether thermal aging then

11 degrades it moral is that the point we're getting at?

12 A I guess so..

13 One think I. think I should repeat, which ! didn't

() 14 do before, and that is that regardless of the effect of

15 tnese factors, the requirements for this epoxy are minimal.

16 I mean, you have some wires .that are cast -- they're not

17 even in a position to move very much. I mean, they're cast

18 tightly into a tube, essentially, over a length of a few

19 inches,I to 1-1/2 inches, something like that.
'

20 So even if you do get cracking in this thing, !

21 don't think it's going to fail. I mean, it would have to be

22 a very severe cracking, because the whole space is fl.11ed up

23 with resin, and you haven't lost much. --resin and filler s
n
(_) 24 you mustn't forget that aspect of the things that you have

25 essentially a compacted system here with wire embedded in

,

u _ _ _ _ _ _ _ _



e

I . ,'

640 16 .11 4947
'

AGBwrb l this fl11ed resin.*

2 If lt cracks, so what? I me an , it's not going to
P

3 fail.
-

-q.
'' 4 0 This may be for Mr. Miller, but either one of you

5 who knows: . Are the wires themselves as they go through this

6 resin -- is it a bare wire inside the resin, or is there an

7 insuiated wire that goes through the resin?

8 A (Witness Miller) I don't recall if it's insulated

9 at that point or not. There's a header assembly that's

-10 installed there with pins, and the wires are attached to
,

11 those pins.
,

12 I don't honestly recall whetter it's . insulated 1 at

13 that point .or not. They're separated with the epoxy for

i4~O
.

' ur -=

15 0 The header assembly that you're talking about,o

i' ; a

16. would that be inside the -- I'm trying to find the term you
.

'17 use for what . I've .been calling the business end of this

- 18- RTD. --inside the sheath? .

i 39 A The header I'asspeaking about is in -the same area

20 as we were discussing earller, where the epoxy is, under the

21 engraving on the RTD.

22 0 I am looking at Figure 1 here.
,

23 A Yes. Do you s ee- the engraving where it says "RDF -

Q.c 24 Corporation?"

25 Q' Right. ,
<

~

M .a ,
v.

a.; o

% N'-<

|
. s- ,

_

.0 *

'
. -

,

.

' k_
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$_ AGBwrb 1 A The 1 header ass embly would be ins ta lled there . The

2 epoxy would be filled on top of the header assembly.

3 0 Now, by "on top of," do you mean to the right on

' 4 this diagram?

5' A Yes , that's correct.

6 Q Does the epoxy go all the way through the lock nut

7 there, or is it just inside that part that has got the

8 engraving on it?

9 A It is just inside that part.

10 Q I see.

11 Now, what is insic 'he sheath there in the lock

12 nut section, other than that platinum wire and the wires

13 attached to it?

I4 A Those are inorge.nic filler of so ne sort. I don't'(]}
i 15 recall exactly what it is.

16 0 It's inorganic.

17 Is that filler mentioned in your discussion of

18 what's in the RTD?-

19 A No t I. think we must mention the two organic

20 materials that are contained ln the complete assembly.

21 Q I understand you have a concern about

22 deterioration, that it's more for the organic materiais.

23 Bu t wha t I'm ge.ttir.g . at is , for heat transfer

]') 24- purpo.ees the nature of that inorganic filler might be

25 important.

:
|

|

|

r, -

-_ .- , , -, , _ _ , _ __
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AGB2b 1 A -Yes , that's true.-

2 0 Okay.

_
3 But you don't know what it is?

(> .4 A We.have it identified. I just don't remember

5 right now what it .is.

6 Q Do you think you could possibly get that

7 information?

8 A Yes.

9 Q Dr. Dakin, you didn't happen to know what tha t

10 inorganic filler is?

11 A (Witness Dakin) This is in the epoxy you are

12 talking about?

,
13 0 No, not the expoxy, Doctor, this inorganic filler

r~S 14 that Mr. Miller has been referring to. You don't happen to
'u.)

15 know what it is just off-hand, do you?
i ,

16 A I rather suspect .it may be magnesium but I'm not

17 sure. Magnesia is used in clorox type piers, you know, the

18 kind you have on your range, and they pack it in there.

19 0 Magne sia? You mean magnesium oxide?

20 A That's right.

21 0 Okay.

~ .22 Mr. Mi11er, I don't expect you to be able to dig

23 this up today but I. think you are going to be back with us

(} 24 ne xt w ee k anyw ay . Could you try to produce that then?

25 A ( Witness Miller) Yes.

. . . - - . . .. . . - . - . - - . - . - . . . -.-.-.. --- ..---
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* - AG B2 b - 1 Q All right.

2 In the vibration testing, is the -- how is the

3 vibration applied to this thing? Do you c lamp the she af e nd

) 4 of it and shake it the way the pipe would vibrate, or how do

5 you do that?

6 A That's a pretty f air description, yes.

7 0 Now when that is done is the cable end of this

8 assembly suspended in the way that it would be in the actual

9 plant?

10 A As f ar as to the point of the first anchor on the

il cable , yes , that .would be true.

12 .0 Okay..

'13 Does that flrst anchor hold the cable firmly in

14- place?

15 A Yes.

16 Q All right.

17 How f ar uack is that, do you know?

18 A Not exactly. I would estimate 18 inches or so,

19 or perhaps more.

20- Q What I am trying to get at here is the kind of

21 physical stress.that vibration would impose on this epoxy

22 and whether.. if it were cracking, it could -- that

23 vibrational stress pulling along the cable itself, that if

24 the wires were right in the epoxy, could begin to loosen
,

!

L 25 them and f orm a pathway f or the intrusion or dif fusion of
,

o

I
:

. ,...._.._- - ,._, _ ,._,._,_..,__.._..._,._...m.-. . , _ . . . , , _ _ , , _ , _ , , , , . _ ._ ,,___m -- ---- - - . r e ..w e =- me s- +- _
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.I AGBab 1 moisture and so on.

2 Do you think that would be possible?

3. A I mentioned earlier that we try to run the most

4 . conservative test sequence, and that is why vibration aging

5 is the last part.
,

6 0 In other words, so you think you've got it

7 degraded as much as this thermal stress will get it, and

8 these other things, and then you try to see if it will shake

9 loose?

10 A Yes.

11 0 Okay.

12 You did say .that the other possibility I was.

13 asking about was possible, didn't you? I' m just-- That is,

(~N 14- vibration could cause a pathway for additional dif fusion and
V

15 so on into it. 1.nto the epoxy?

16 A I don't see how it's possible with the end *

17 se aled, no.

18 Are you talking about just the epoxy cracking, or

19 the seal-- There is an external seal to this still.

20 Q Now you're talking about the external seal back

21, at the lug end of the cable?

22 A Yes.

23 0 Now what kind of external seal is used on this

24 during these tests?{}
'

25 A~ During the tests, the only time it is necessary

.

,

,, - - - , __ _ , , _ _ _ .- - -.- _ . . _ _ _ . - - - -.
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) AGB]b_ i to really seal it is during the high energy line break test.

2 O During the steam exposure?
,

3 A Yes. The conduit ls just run through the chamber

) 4 wall and attached to the wall.

5 0 So you just run it into the wall with a.

.! .

6 moisture-tight seal at that point?

7 A Yes.

8 Q But it ls just lef t loose during the other tests?
|

9 A Yes.

10 0 On page 11. Mr. Mi'11er, -- I'm going to leave

11 the . simultaneous stuff now but if I. think of something else

12 I will try to come back to it...
,,

'
.

/ 13 On page 11, down toward the bottom, you

gs 14 says()
15 "The temperature rise will be limited

^

16 to 50 degr ees Celsius as long as the . minimum air

17 velocity is maintained."

18 What air velocity is maintained? What is that

19 . minimum air velocity?

20 A In our generic program that would be

21 approximately five f eet per second.

22 O Okay.

23 That's 300 feet per minute, isn't it? Sixty

24 seconds in a minute.
)

25 A That sounds right.

- _ _ _ _ _ - - _ _ _ _ _ _ __ _
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.1 : AGB2.6 L 1. Q At any rate we can multiply the f eet per second

i
2 by 60 and- get feet per minute, couldn't we? |

:
_

3 A Yes. \

'

- 4 0 Compared to most air conditioning systems that is

5 pretty f ast veloc.ity, isn' t it?
1

6: A. I don't think so, no. I think it is f airly

7 ' typical.

8 Q All right.

9 But that is the minimum to maintain 50 degrees

10' Celsius temperature rise?

11 A Yes.

12 0 The temperature-- You said that that minimum air.

13 velocity has to .be maintained. How would .it be maintained?-,

J'] 14 A Usually by the containment ventilation system.
| (_/ -
| 15 0 Okay.

-16 And do you know what the actual velocity

17 maintained around these pipes by the Harris ventilation
.

18 system is supposed to be?. ,

19 A I don't know exactly. They have told me recently

20- that they have confirmed that some of them do indeed have;

121 five f eet or more, and they suspec t that some are less.

_22 O If it were less, then the temperature rise could
!

-23 be more than 50 Celsius. Right?;

;

{- 24 A That's true.

25 Q Mr. Miller -- Oh, I guess it is actually

i

:

H"w~mwaW-- ~_n--



.-

h640 1 7 0'6 4954

) AGBrb - 1- Dr. Dakin. I seem to have overlooked a Dakin answer here to

2: Number 21..

f-s Dr. Dakin, do you have Answer 21 on page 12 in13

.d
' 4 . front of you?

.

5 A ( Wi tness: Dakin ) Yes.

6 0 I believe the Judges and I have already been over

7 most of this with you.
,

8 The activation energy that you selected here is

:9 not in any way the actual activation energy of the epoxy

10 used in the Harris RTDs,1s. it?

.II~ ~ A What do you mean, "in any way"?

12 Q. Well,. It is not the actual one be cause there is.

~

t

-13 ' no actual one'. Correct? You haven't measured the actual-

,

() 14 one.-the actual activation energy of that epoxy for the

f15 Ha rr is --
*

.16- A For this specific epoxy, no, but we have values

17 for -- we have values for quite a few similar epoxies.

18 0 And the similarity is--

19 A .This is on the low end of that range.
(
o 20 Q Okay.

21 So this is low activation energy for this type,
L
'

22 that is, having this type of structural and insulating

23 properties?

)- 24 A It isn't the lowest but it's conservatively-- I
'

.

| 25 mean it is toward the low end.

:

.

. ___



,

+ .

@640 17 07 4955

0 ' I O All right.AGB2b

2 rihat is the lowest of similar epoxies, do you

'3 know?-
-- ] 4 A ch, something like .91, .958 In that range. It

5 ~ depends. This value of the activation energy, if you get it

- 6 from some of these tests out of the NEMA report, varies

7 depending upon the way the test is made.

8 However, if you're testing the dielectrle

9- strength of the laminate , the value is somewhat lower than

10 it is -- or significantly lower than it is -- maybe 10 or 15

11 percent lower than it is with testing the flexual strength ..

. - 12 I think-it ls reasonable to think that the

13 flexual strength values may be closer to the requirement

() 14 because what this -- the function of this epoxy in this

15 ' cable is mechanical more than it is electrical because it

- 16 doesn't have to stand any signific ant volt age.

' l7 0 All right.

18 When you discussed the voltage in that RTD, is

19 that the normal operatlng voltage, to your knowledge? Do

'
20 you know what the operating voltage is?

~

2 l' A Oh, I' don't know exactly but it is on the order

.22 ' of a volt or two. It is very low.

- 2U3 0 Mr. M111er , can you confirm that?

()' 24 A ( Wi tne ss . Mill er ) Yes, there is a constant

25 current source that provides current to thls RTD and that

.

w ->e- - - - , - -- .,-,--n---,n--,, r,----,-,--,,,e-,,- ----,,-,,w- , - , , - , - , - - - , ,, , ~ - - , , - - , ~ , , ,,,,,-.,---r---,--v-,-,.-en., --
_
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:1 .AGBab l- ls normally.on the.. order of one milliamp, so it is a

2 millivolt reading that you are taking from the RTD.

3 0 With respect to your Answer 22, Mr. Miller, about
'

4- the Arrhenius method .being used for actual conditions, that

5 ls done af ter the first day. The accelera ted thermal aging

6 for the rest of the post-accident period is accomplished in

7 how much time?

8 A Approximately two weeks.

9 Q All right.

10 And the period. being simulated is a year less a

11 day?

'12 A No, not one year, no. The simulation nere for.

-13 the wide range RTDs would be on the order of four monthsj
,

j 14 . post-acc ident .
' m/

15 .O It is not required to go a year af.ter the
,

16 -accident and test?

17- A No.
t

-18 0 Now on this you says

19 " Westinghouse employes a standard

20 accident profile which uses the 0.5 electron volt

21 activation energy."

22 That's about half as much as the value that is

23 given by Dr. Dakin in Answer 21. Cor rec t?

" /~N 24 A Yes.L.)
25 Q All right.

L
_ - - . . . _ _ _ _ _ _ _ _ _
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AGBab I A (Witness Dakin) Mr. Eddleman , could you repeat -

2 that question so I might think acaut it?

3 0 I asked him if the 0.5 electron volt activation

) 14' energy in his Answer 22 was about half of the 0.98 electron

5 . volts given .in your Answer 21.

6 A A very conservative value was selected.

7- Q You're saying the lower it is the more

8' conservative It is?

9' A Very much so. That should be c le ar'. That is why

10 I bought the point up.

Il Q In your Answer 24, Mr. Miller, you says

12' "The NRC . Staff specifically approved.

_,, 13 . the qualification of RTDs."

.14- Does that include the qualification of these

L
'

15 particular RTDs?
:-

16 A (Witness Miller) Yes. The test reports on these

17 RIDS were part of the Staff's review.. yes.

18 0 The Staff reviewed these particular reports and
t

I 19 approved them?

20 A Yes.

21 MR. EDDLEMAN: May I have just a minute?
|

| 22- (Pause.)

| 23 I believe that completes my questions f or this
!

| Le"N 24 panel. Thank you very much.
\-).

L 25 JUDGE KELLEY: Thank you, Mr. Eddleman.
s

.

.

~ , - - , . - . . .,~,n ~ . --, --.------.. - , -- ,,-,-..-.,_w--_., , . - , , - . , - , , , , , , , . . . - , . . . . - - , , . - - , , . -.
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l

AGBab 1. Mrs. Moore.. |

2 MRS. MOORE: . Staff has no questions, your Honor.

._
_3 FURTHER EXAMINATION BY THE BOARD
~v- 4 BY JUDGE CARPENTER 8

5 Q Mr. Mi.ller, if you would turn to page Jo of your

6 prefiled testimony, please?

7 'A (Witne ss Miller) Yes.,

8 0 I am looking at your statement at the i

9 next-to-the-last sentence in Answer 18, which statest

10 "The generic preconditioning proce ss
'

il . simulates a . minimum 20-year life and a minimum of

. L l;2 ' 10 years for those installed in the wells."

13 What is the difference?
,

14 A It is primarily a radiation exposure diff erence.
.

).
j 15 The wide-range RTDs, because of the. nature of their

16. installation,:do see a higher radiation dose and
_

'

Ll7- accordingly, the qualified lif e is based on that primarily

18 for the wide range.

19 - Q And during these tests have you actually been'

20 able to make ~ sane of these devices fail either through

21 radiation ~ or overheating or what-have-you?

.22 A No.

23 Q So when you say that it is pr.imarily theo

(~s') 24 radiation--!.
r

25 A It is a test concern. Qualified life is an

.

|
|
i

1

l
._. . _ ___ _ .- . _ _ _ . ..u... - _ . _ _ _ . . . _ . . . _ . _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ . . _ . _ _ _ _ _ , . _ _ . . _ . .
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9 ' AGBcb 1, objective in' a qualification program so we set up the

2 program to obtain a certain qualified life". And the

3 . radiation dose for the wide range, those get relatively high

~ ) Il
4 so it becomes a . test pna blem.

,.

5 -Q- So .it is a test problem. I t is an experimental

6 -inconvenience rather than--

7 A Yes, it has. nothing to. do with the quality of the

8 product or anything like that. It is not a limitation on

9 the ' product.
.

10 0 The NRC doesn't have any requirements about this,

il the. ten years--

12 1A About the qualified lif e?.

13 0 Yes.

-({]) . 14 A Not that I'm aware of, just that we identify

15 one. That is.a requirement.

16 0 Thank you. I will ask Staff about this. Thank

'

17 you.

18 JUDGE KELLEY: Anything further , Mr. Eddleman?

19 MR. EDDLEMAN: Just on that point.

20 FURTHER RECROSS-EXAMINATION

21 BY MR. EDDLEMAN

22 0 Is the Harris plant going to have to replace
.

23 these things at the end of their qualified lives,

-(]) 24 regardle ss ?

! 25 A (Witness Miller) Regardless. .. .

.

I

|

- - . - _ . . _ , . . _ - . . . . . . . . . . . _ . . - - - _ , _ . . - . , . . , . . _ _ - . , _ _ . . _ . . . _ _ ___ ._ ,.__... ._ ,.,.m.. . _ . . _ _ .
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1 'AGBab .I O In other words, if it is only qualified for 10

2 years. or 20 years, does that mean at the end of that period

- 3 for an RTD in service it will have to be replaced?

' 4 A That's the only alternative I know of now. There

5 may be some monitoring done to establish actual operating

6 temperatures that could extend that, or some thing done like

7 that.

8 But if you go on the basis of our program, that

9 would be the case, yes.

10 Q What.you sajd about temperature would apply

11 equa.lly to things like irradiation and so on?

. 12- A Yes.

13- Q Okay.

(]) 14 MR. EDDLEMAN Tha t 's a ll .

15 JUDGE KELLEY: Thank you.

16 Redirect?

17. MR. O'NEI LL: Yes, a couple of questions.
,

18 REDIRECT EX AMINATION

19 BY MR. O'NEILL:

20 0 Mr. Miller, testimony indicates that these RTD

21 assemblies would be sealed. Are these seals manuf actured by

.22 Westinghouse?

23 A ( Witness Miller) It is my understanding at the

() 24 Shearon Harris plant they will .not be, no.

25 0 Do you know what kind of seals that the

;
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I ; AGBab . I Applicants plan to use with the Westinghouse RIDS?

2 A I have been irf ormed that they are using a Conax

- 3 seal from a similar application that Conax manutactures.
. .

4
'

5'

~6-

7

~8

-9

10

11

12.

13w.
'

;Q 14

15

16

' 17

J8
f

J9*

20.

,

21

22

23

.

24

25
|

|-
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J AGB2gb I 0 Do you know whether the seals will also have to

-

-: 2 tw anvironmentally qualified?

3 A Yes, they will.

4 0 . Suppose a seal broke and moisture did intrude,

5 into:an RTD. Nould there be any way of -- would there be

6 any indications of a 'f ailure during maintenance or

7 inspection?.

8 A Yes, it would certainly show up on the

9 calibration. The insulation and resistance of the cable

- 10 would drop, and if it dropped significantly you would pick

11 it up on a calibration check.

12 .Q Dr. Dakin, one question for you s There was.

13 considerable academic discussion with respect to f ailure
Jm

;(_) . mechanisms of epoxies in a moisture environment.
'

- 14

15 If- there were a f ailure of the seal and moisture

16 were to intrude .into the RTD and influence the epoxy, how-

17 long would it take, in your opinion. -for there to be any
_

18 appreciable degradation?

19 A ( Wi tn ess Dakin ) You mean additional degradation

20 beyond what would occur without the moisture, is that what

|' 21 your question is?

22 0 Yes, it is.

,.
_

I doubt if you would see any ef fect on the23 A

| (~h
T_)- 24 integrity of the epoxy beyond a few years anyway.

25 MR. O'NEI LL: No further questions.
;

:

1 .

1'
.

.__.-____ _ __-- _. _ _ _ __. . - _ _ _ _ .
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D|~AGBcgb I JUDGE KELLEY: Thank you.

2 Gentlemen, that concludes the questioning --

-- 3 MR. EDDLEMAN Excuse me.
O-- 4 - J UDG'E ' K ELLEY: -- I tho ugh t .

5 MR. EDDLEMAN: I do have an oppor.tunity to

6 ask on --

7 JUDGE KELLEY: Yes , f air enough. Go ahead.

|8 RECROSS-EX AMINATION

,9 BY MR. EDDLEMAN:

10 Q Mr. Mi.11er, is the recalibration done at fixed

il intervals for these RTDs?

. 12 A (Witness Miller) I believe the technical

13 specifications of the plant would require them at refueling.

Lfl 14 0 And that would be done by CP&L's people in
%<

15 accordance with their quality assurance o quality control

16' plans?

17. A I would assume so, yes.

18 0 The maintenance specificat.lons for these RTDs

19 would also --- inspection specifications would also be up to

20 CP&L?

21 A Yes.

22 0 You have mentioned the change in cable

23 resistance.

'(]) 24 Could you in fact measure the resistance of the

25 cable on one of those RTDs independent of the platinum wire?

L
__
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|- AGBagb' 11 A Yes. The insulation resistance would be measured

2 -- really--it .is a measurement from the lead, cable lead all.

:3 the way:down -to the platinum wire which is at the tip and
.

4 against the . sheath of the RTD.
~

~5 0 You measure resistance from a contact on the

6 cable, at one and and a contact on the outside of the sheath

7 at the other end?

8 A It wouldn't have to be at the other end, it -is

.9 the same'end. You are actually measuring it between the one

10 wire and the .she ath.

11 Q Okay.

12 MR. EDDLEMAN That's it..

13 ' JUDGE KELLEY: Anything else?
,_

f}
14 NITNESS DAKIN: Mr. Chairman, I would like to

[ 15 -have read back- to me the answer that I gave wi th regard to
l

16 -- I want to be sure it is correct -- to your question that

-1 71 you just -posed about the effect of the moisture on the

18 epoxy, just so.I.-

I 19 JUDGE KELLEYs- I think we can* check it out.

20 (Discussion o ff the record. ).

( 21 WITNESS DAKIN: Can I take care of lt this way --
i .

22 JUDGE KELLEY: Go ahe ad.
i

23 WITNESS DAKIN: -- by r es ta ti ng my answer .p

(]) 24 It is my opinion, based on what I know about the

25 reaction of epoxy with moisture, that no significant

i
,

_- - . _ _ _ , _ _ . _ _ _ _ _ _ _ - _ _ _ _ _ __ --
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b :AGB gbH I integrity. damage would occur until af ter a f ew years.

2- =MR. O'NEILL: That was -in response to my

3 ques tion --
p

.() 4 WITNESS DAKIN: That is a qualitative -- That's

5~ my -- I am restating my answer to your que.stion.

6 MR. O'NEI LL: And that question was assuming

7 there is a f ailure of the seal and moisture does get to the

8 epoxy.

i9 WITNESS DAKIN: Yes.

10 JUDGE KELLEY: Mr. Eddleman?

11 MR. EDDLEMANs Yes.

12 FURTHER RECROSS-EX AMINATION.

13 BY -MR. EDDLEM AN s

14 0 Dr. Dakin, I just have to ask you for a further
)

- 15' - clarifications

16 In that term " reaction " are you talking about

17 chemical reaction or the absorption of moisture that you

- 18 discussed for the epoxy earlier?

19 A -( Witness Dakin) I was ref erring to the chemical

' -20 re ac tion. ;

21- 0 Thank you.

22 JUDGE KELLEY: Okay. *

23 WITNESS DAKIN: The basis f or this opinion is

24 that epoxy -- there are commercial transformers embedded in{)
'

25 epoxy resin that are operating in an outdoor environment --
,

,

e--, m , , ., . . , w,.,-m, r,-,, . . ~ . , ,--,,,.,v,-,,...w-.m ,,-c.,-,---,--vm,--...--- n,,-m-n_. _ _ _m,,wm,, ,-w- o,,--,y-mw,.,,~,.-
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I AGB;gb 1 not in the rain, but under exposure to the atmosphere where

2 they could see lots of moisture from humidity and so on.

3 And they are working very well.

4 JUDGE KELLEY: Thank you.

5. (Pause.)

6 JUDGE KELLEY: Thank you, gentlemen. We

7 appreciate your being with us, your attention to the

8 questions and your responsiveness.

9 Mr. Miller, we will look forward to seeing you

10 again next week, but you are excused for now.

11 Thank you, Dr. Dakin. '

12 MR. O'NEILLs Mr. Chairman, while we are on the.

13 record, I would llke to thank the Board and the parties for

14' making this accomodation in the schedule so that Dr. Dakin

15 co uld ---
'

16 JUDGE KELLEY: Sure. We would try to do likewise

17 in similar circumstances.

18 Let's take a short break and then we can move on

19 to the next panel.
,

20 ( Rece ss . )

2|

22
r

.23 r

~

24
J'a),

~25

. . . - . - . _ - - . - . - . - - . _ - . . - - - . - . - ..- _ -..-__ -. -.. - .-
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1 AGBpp i JUDGE KELLEY: We are back on the record. I will

2 just remind you, although I am sure you don't need it, that

3 it is 10 of 4. We are going to start at quarter of S. So

4 it is little less than an hour that we have left. But we

5 can get at least a start on 9 and 98 with the next panel.

6 MR. O'NEI LL: Applicants call to the stand

7 Mr. Robert Pronty and Mr. Peter Yandow.

8 JUDGE KELLEY: Good af ternoon , gentlemen.

9 Whereupon,

-10 ROBERT W. PRONTY, JR.'

11 and

12. PETER M. YANDOW. .
,

13 were called as witnesses and, af ter having been first duly

'

14 sworn, were examined and testified on their oath as follows:

15 DIRECT EX AMINATION

16 BY MR. O'NEILL:

17 Q Would each of you gentlemen, just for the record,

18 state your full name and your position with Carolina Power
i

19 and Light Company?

20 A (Witne.ss Pronty) Robert W. Pronty , Jr. ,

21 principal engineer at the Harris plant engineering section.

22 A ( Witness Yandow) Peter M. Yandow, senior

23 engineer, Harris plant engineering section.

.24 0 Gentlemen, do you have before you two dccuments{}
25 that were prefiled on August 31, 1984 with the Board and

_ . _ . ._ _ _ .. _ _ _ _ _ _ _ _ - - _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _
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i |

1 ;AGBpp- I parties in response to Eddleman Contention 9 and l

2. specifically the second document in response to Eddleman
|

3- Contention 987f_ .

~ \_] '
'

1
4 A (Witne ss Pron ty) I do.

5- A (Witness Yandow) I do. (
i

6 0 Mr. Pronty, for the record, would you please

7 . identify each of these two pieces of testimony?

8 A (Witness Pronty) The first is Applicant's

9 testimony of Robert W. Pronty and Peter M. Yandow in

10 response to Eddleman Contention 9. Environmental

11 Qualification of Environmental' Equipment. The second is

12 Applicant's testimony of Robert W. Pronty and Peter.

13 4. Yandow ;in response to Eddleman Contention 98, Limitorque

] 14 Valve Operators.

'

15 0- Mr. Pronty, does --

16 MR. EDDLEMAN Walt a second. Are we going to do

17 98 now --

la MR. O'NEILL: On the schedule both of them come

19 on at the same time.

20 Mr. Chairman. I m ight a dd , if there's some
,

21 confusion. The -first piece is simply an introductory piece'

22 which allows Mr. Pronty and Mr. Yandow to introduce

23 themselves and to very briefly, for purposes of an overview,

I (]) 24 say what the Environmental Qualification program is. The

.25 piece on 98 actually addresses one of the contentions. We

:

(

,

i
__ __ _ _ _ ._ _ . . _ _ _ . _ _ - _ . - . _ - - _ . _ _ _ _ . . _
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) AGBpp i aren't off erlng' the whole Environmental Qualification )
1

2 program for cross examination, but those aspects of the

|
- 3 contention that are subject to litigation.

4 MR. EDDLEMANs What I was concerned about -- I

5 see.the schedule. But Mr. O'Neill and I had had a 1.1.ttle

6 off-the-record discussion about how much cross I would have

7 and I .made him an answer that was contemplating just this

8 testimony about 9 and not the 9B part. So , it'll be a

9 little different on 98.

10 BY MR. O'NEILL Fine.

11 JUDGE KELLEY: Okay. But I think the way you

12 describe 9 is consistent with our understanding. Go a he ad..

*
,

13 BY MR. O'NEILL..

(]) 14 0 ,- Mr. Pronty, with respect to the first document

15 you identified, does that consist of 12 pages of questions a

16 an swer s?

17 A (Witness Pronty) Yes, It does.

la O And with respect to the second document you

19 identified . addressing Contention 98, does that consist of 14

20 pages of questions and answers and figures 1, 2, 3, and 47
'

21 A Yes., i t doe s. -

22 0 I ask both of you gentlemen if this testimony was

2J prepared by you or under your supervision?

() 24 A Ye s,, i t was .

25 A (Wi tness Yandow) Yes, it was.

|
,

'.- j
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1 AGBpp I -Q- Do you have any changes or corrections to make to
,

2 either of these two statements?
'

3 A: (Witness Pronty) No.
,

-

'

- 4 A (Witness Yandow) No.

- 5 Q Are they two statements that have been identifled I
,

6- true and accurate to the best of your knowledge, information

7 and belief ?

8 A ( Wi tne ss Pron ty ) They are.

9 A (Witness Yandow) They are.

10 0 Mr. Pronty, would you please look at page 10 of

.11 the introductory statement?

12 Is there a blank on page 10 at the answer to.

13 question .I17( .-

( 14- A Yes, there is.

15- 0 Should that blank be filled in with the numeral 8;

16 to describe Applicant's Exhibit 8, which has been previously

17 identified?

18 A Yes, it should.
~

19- MR. O'NEILL s Mr. Chairman, at this time I move
,

20 , that Appl.icant's testimony of Robert W. Pron ty and Peter

| 21 M. Yandow in response to Eddleman Contention 9,

22 Environmental Qualification Electrical Equipment, f o.11 owed

23 by Applicant's testimony of Robert W. Pronty and Peter

h 24 M. Yandow in response to Eddleman Contention 9B on

25 .Limitorque Valve Operators, including figures I , 2 , 3 an d 4

'26 .
,

i

|

'

_ _ . _ _ _ _ . _ _ _ . _ . . _ . _ . _ - - _ _ _ . _ . . . - ____
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il AGBpp i be incorporated into the record as if read and received into

2 e viden ce.

3 JUDGE KELLEY: Motion granted.

O 4 (The document follows:)
,

5
i

,
b

7
'

8
i

9
,

10

: 11

12.

i

_. 13 /

.Q -14
,

15 |
.

16

17

18

19

20

21

22

23

h 24

25
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UNITED STATES OF AMERICA ,
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Before the Atomic Safety and Licensing Board
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and NORTH CAROLINA EASTERN )
MUNICIPAL POWER AGENCY )

)
(Shearon Harris Nuclear Power )
Plant) )

-
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,s.

Q.1 Please state your names.

A.1 R6bert W. Prunty and Peter M. Yandow.

. , . Q.2 -Mr. Prunty, please state your address, present occu-

- -) pation and employer.
,

A.2 (RWP) I am employed by Carolina Ppwer & Light Com-
,

pany ("CP&L") as a Principal Engineer in the Electrical and In-
.

strumentation and Control ("I&C") areas. My business address

is the'Shearon. Harris Nuclear Power Plant ("SHNPP"), P.O. Box

-101, New Hill, North Carolina 27562.

HQ. 3 State your educational background and professional
'

work experience.

A.3 (RWP) I graduated from the University of South
< .

Carolina in 1971 with a Bachelor of Science degree in Electri-
1

-

cal Engineering. I have worked in the nuclear field for 13s

years. j

Upon graduation, I. entered the U.S. Navy as a commis-

sioned officer through the Naval ROTC program. I attended the

Naval Nuclear. Power School at Bainbridge, Maryland, and quali- .

fled as. Engineering Officer of the Watch ("EOgf") at the opera-
tional Nuclear Power Training Unit reactor in Windsor, Con-

necticut. Upon completipn of this one-year training program, I ,

attended the Navy's basic submarine school and was assigned to

- - the USS Flasher, an attack submarine ~in Pearl Harbor, Hawaii.

; 7-~ In 22 months on board I qualified as EOOW and. Officer of the

Deck ("OOD"), earning my submarine " Dolphins".'

.

*t

-2-

-.

I
0
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-I then attended the advanced submarine school for six
months and was assigned to the U.S.S. Daniel Boone, a ballistic

missile nuclear submarine, spending 16 months of my two-year-

' tour in the Portsmouth, New Hampshire, Naval Shipyard during a

major overhaul. While on the'U.S.S. Daniel poone, I ;

requalified as EOOW and OcD, and also successfully completed a -

e

comprehensive oral and written examination administered by

Naval Reactors in Washington, D.C. to become certified as Chief

Engineer of a nuclear vessel. My work and watchstanding expe-
~

rience on both ships covered-the entire array of electrical,

I&C, and mechanical systems operation and interaction.
'

For the next two years I was assigned as an officer

instructor at the Naval Nuclear Power School, now located in

'

orlando, Florida, teaching integrated plant operations, tying

together the theoretical knowledge of reactor physics, accident

analysis, and classical engineering with the overall operation

of a nuclear power plant. I became division director.during

the second* half of my tour. -

In mid-1979 I came to work for CP&L as a Senior Engi-

neer in the electrical discipline at the corporate offices in

Raleigh, North Carolina.- In late 1979 I was made lead electri-

cal engineer of.the newly formed Harris Plant Engineering Sec-

tion ("HPES") which was established at the SHNPP site. I have

subsequently been promoted to Project Engineer and Principal

O t-

Engine ut. I am responsible for technical interface with Ebasco

in the areas of design and design change control; for field

,

-3- I

, . ,

e
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interf!ceinthe[arez,cfdesignproblemandconstructability,^ #
,

,

resolution; for comms.rcial interface with Ebasco, Westinghouse,
- !

c and numerous SHNPP equipment vendors; for operational interface

|f? and operability problem resolution with plant start-up and;

operations personnel; for quali.ty assurance ,and' regulatory
' ^

interface with both internal and external groups interacting

with CP&L; and for the Environmental Qualification Program at

the SENPP.
* '

I am a registered professional engineer in the State''

b of Florida.and am a member of the~ Institute of Electrical and
0 , 7 1

Electronics Engineers ("IEEE") and Tau Beta Pi professional en-

{gineering society.
; y *

Q.4 Please elaboratecon your professional experience that
! -

- ,

. -
is directly relevant to'the testimony which you are presenting.

regardingenvironmektalqualificationofelectricalequipment% s'~

, ,

| 'I
! at the SENPP. 1

,

A.4 (RWP) I havd been directly involved in environmental

qualification since my assignment as lead electrical engineer
,

. of the'nt ly formed HPES in December 1979. I was responsible

,[[ for the establishment of the SHNPP Environmente.1 Qualification-| ||| '1 '

||, ,

2 Program and am integrall'y involved with formulating the SHNPP
1

compliance with'10 C.F.R. G 50.49, NUREG-0588, and other NRC
''

>
, |. .

-r
,

,
regulatcry directives. Additionally, I am the technical super-

visor ofEthe Instrumentation 'and Control Group and until re-

( cently was also technical supervisor of the Electrical Group.
:>. .

These two groups specify and procure a majority of the
,

*
8

||
~

t , ,

'

,
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equipment covered by the Environmental Qualification regula-

tions.

.
. Q.5 'Mr. Yandow, please state your address, present occu-.

-.

' s/ pation and employer.

' A' 5 -(PMY)'I am employed by Carclina Po.we$'& Light Company.

as an Electrical Engineer. My business address is Shearon .

Harris Nuclear Power Plant, P.O. Box 101, New Hill, North

Carolina 27562.
.

Q.6 ' State your educational background and professional

work experience.

.A.6 (PMY) I have a Bachelor of Science in Electrical En-
gineering from Northeastern University in Boston, Mas-

.

sachusetts.

I have worked in the nuclear power field for 10

b',

\' years. This does not include co-operative engineering work
,

during my years as a student. After graduation from Northeast-

ern-in'1974, I worked for Stone & Webster Engineering Corpora-

: tion in Boston, Massachusetts in the Controls Group. I was a .

i trainee in their career development program which included

three-month assignments in various parts of the company on var-

ious projects. After Stone & Webster engineering, I worked for.

| ' Combustion Engineering in the Instrument and Controls Design

Group. Combustion Engineering is a nuclear steam supply system

i manufacturer located in Windsor,' Connecticut.. During this time
|

''s
' ..,I was respo'nsible for backfits on five operating nuclear unit

u -

reactor protection systems. This included setpoint

calculations of instrument loops.

,
-5-
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In 1978 I was employed by.the Yankee Atomic Electric

Company in Framingham, Massachusetts. Yankee Atomic Electric

Company i's a design engineering consultant for a group of

northeastern utilities. In this assignment I worked in the

Instrument and Control Engineering Group as,a engineer. In

1979, I was involved in the first backfits following the issu- .

ance of NRC Bulletins 79-01, 79-OlA, 79-OlB (on environmental

qualification concerns) and NUREG-0737 (TMI Action Plan). Be-

fore leaving I was Senior Engineer in charge of Instrument and

Control Design at Yankee for the Maine Yankee Atomic Power

Plant in Wiseasset, Maine. This included on-site work during

two refuelings and support for several others.
.

In 1983, I joined CP&L as a Senior Engineer in the

Instrument & Control Engineering Group at SHNPP. I am ur-

rently responsible for the Environmental Qualification Program

at the SENPP. --

Q.7 Please elaborate on your professional experience that

is directly relevant to the testimony which you are presenting .

regarding environmental qualification of electrical equipment

at the SHNPP.

A.7 (PMY) During my ten years of work experience I have

| worked in the Instrument and Control Area as an electrical en-

gineer. Because the first items of concern in the Equipment

Qualification Area were on electrical equipment, I was assigned

responsibility to address these concerns. This included
'

training on equipmen. qualification terminology and techniques

-6-
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in the equipment qualification field. I have contributed to

utility responses to NRC environmental qualification concerns

.

(Bulletins 79-01, 79-01A, 79-01B, and NUREG-0588). This in--

' '/ cludes equipment selection, specification writing, purchasing

and inctallation in operating plants. Durin,g the last year I
have been assigned to coordinate the environmental qualifica-

-tion effort at the SHNPP. This involves coordination of the
i

efforts of our architect engineer, Ebasco, and NSSS. supplier,

Westinghouse Electric Corporation, with respect to the CP&L

program.at the SHNPP. I also cocrdinate and work on NRC Infor-
,

mation Notices and Bulletin Responses for the Instrument and

Control. Group of the Harris Plant Engineering Saction.
. ,

Q.8 What is the purpose of this testimony?
- -

'

.A.8 (RWP, PMY) The purpose of this testimony is to de--

'

scribe briefly the program for environmental qualification of

electrical equipment at the SHNPP, so that we may place in con-

' text our testimony and the testimony of Applicants' other wit-

nesses which will address specific allegations found in .

Eddleman Contention 9. Contention 9 states, in its entirety:

The program for environmental qualification
of electrical equipment at Shearon Harris
is inadequate for.the following reasons:

A. The proposed resolution and vendor's
modification for ITT-Barton transmit-

~

ters has not been shown to be ade-
quate. (Ref. IE Information Notices
81-29, 82-52 and 83-72). .

,

.

'' B. There is not sufficient assurance that,

the concerns with Limitorque valve op-.

' erators identified in IE Information
Notice 83-72 (except for Items C2, C5
and C7) have been adequately resolved.

|
-7-
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C. It has~not.been demonstrated that the
RTDs'have been qualified in that the
Arrhenius thermal aging methodology

-

employed is not adequate to reflect-

the actual affects of exposures to

EQ(7 } temperatures of normal operation and
7

'

accidents over the times the RTDs
-

could be exposed to those tempera-
tures. (Ref. NUREG/CR-1466, ,
SAND-79-1561, Predicting Life Expec-
tancy of Complex Equipment Using Ac-
celerated Aging Techniques.)

D. The qualification of instrument cables
did not include adequate consideration
and analysis of leakage currents re-
sulting from the radiation environ-
ment. These leakage currents could
cause degradation of signal quality-

and/or spurious signals in Harris
instrument cables.

4

E. There is not sufficient assurance that
the physical orientation of equipment -

in testing is the same as the physical
; orientation of equipment installed.

|() F.- The effects of radiation on lubricants
l' and seals have not been adequately
' addressed in the environmental quali-

fication program.

G. There is inadequate assurance that
failure to report all results of envi-
ronmental qualification tests, .

including failures, has been brought
to light in connection with electrical
equipment installed in Harris. This
includes past test failures of equip- -

ment which subsequently passes an EQ
. test and test failures of equipment
which is said to be qualified by simi-
larity. (Ref. Item 2, Page 5, L. D.
Bustard et al., Annual Report: Equip-
ment Qualification Inspection Program,
Sandia National Laboratories, FY83).

) Q.9 What is the purpose of the program for environmental

qualification of electrical equipment at the SENPP?

-8-
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A.9 (RWP, PMY) Equipment that is relied on to perform a !

necessary safety function must be demonstrated to be capable of !

maintaining functional operability under all service conditions

) postulated to occur during its installed. life for the time it

-is required to operate. The purpose of the , environmental qual-

ification program for electrical equipment at the SHNPP is to
,

ensure all safety-related electrical equipment and other elec-

trical equipment important to safety is qualified to be capable

of performing its safety functions in the environment postu-
lated for design basis events. Environmental conditions in-

clude temperature, pressure, humidity, radiation, chemicals,,

and submergence.

Q.lO What regulatory requirements apply to Applicants' en-

vironmental qualification program?

h A.10 (RWP, PMY) The Commission's regulations at 10 C.F.R.

5 50.49 establish requirements for environmental qualification

of electrical equipment important to safety. Equipment "impor-

tant to safety" includes safety-related electrical equipment
,

and nonsafety-related electrical equipment whose failure under

postulated environmental conditions could prevent satisfactory'

accomplishment of safety, functions by safety-related equipment.

At the SHNPP, a,ll equipment "important to safety" is safety-~

.related. In general, environmental qualification is required
,

to meet General Design Criteria 1, 2, 4 and 23 of Appendix A,

() and Sections III and XI of Appendix B, to 10 C.F.R. Part 50.

Staff guidance.for meeting the regulatory requirements in 10

'

-9-
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C.F.R. 6 50.49 is provided in NUREG-0588 (Revision 1), " Interim

Staff Position on Environmental Qualification of Safety Related

Electrical' Equipment."

- k) Q.11 Where is Applicants' environmental qualification pro-
gram described? *

,
,

A.11 (RWP, PMY) Applicants' environmental qualification

program is described in some detail in the Shearon Harris Nu-

clear Power Plant Final Safety Analysis Report ("FSAR") at Sec-

tion 3.11. FSAR Appendix 3.11A compares-Applicants' procedures

for environmental qualification of electrical equipment with

NUREG-0588. 'FSAR Section 3'.11 and Appendix 3.11A are Appli-

cants' Exhibit .

.

Q.12 In general, how do Applicants ensure electrical

equipment'is qualified to withstand postulated harsh environ-

. )'

ments?

A.12 (RWP, PMY) Applican,ts' program for environmental

qualification of electrical equipment is designed in accordance'

[with 10 C.F.R. 5 50.49 and NUREG-0588 (which is endorsed by 10.

; C.F.R. $ 50.49(k)). The principal elements of Applicants' pro-
|-

gram to meet Section 50.49 include:

(1) Identify on the Master List all electrical

equipment required to be environmentally qualifed.

(2) Iden'tify environmental parameters at equipment
,

locations, e.g., radiation, temperature, humidity.

( ). (3) Specify equipment for the appropriate environ-

mental parameters in accordance with applicable NRC regulations

and guidance and industry standards.
P

|
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(4) Evaluate vendor proposa.ls for meeting the speci-

fications and evaluate vendor test plans prior to testing.

'(5) Review vendor es.vironmental qualification re-

f]
'

ports.
%) -

(6) Assemble Environmental Qualification Packages

contain'ing all required documentation.

(7). Prepare documentation for NRC Staff audit,

' including:

(a) Environmental Qualification Program Report;

(b) Master List;

('c ) Component Evaluation Sheets;

(d) Environmental Qualification Packages.

-(8) Respond to any Staff audit findings and requests
~

- for' additional information.
-

I ) (9) . Qualify all equipment prior to fuel load.

(10) Monitor NRC'and other studies, ' reports and
'

Information Notices, IE Bulletins, vendor information and other
'

industry experience f_r applicability to the SENPP.,

Q.13'How have Applicants organized their direct case in
'

response to Eddleman Contention 9?

A.13 (RWP, PMY) Applicants are presenting a separate piece

of testimony on each of the seven specific allegations in

| Eddleman Contention 9, as follows:

1. " Applicants' Testimony of Robert W.
Prunty, Peter M. Yandow and Richard B.

(}|| Miller in in response to Eddleman Con-
tention 9A (ITT-Barton Transmitters)."

.

(
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.

2. " Applicants' Testimony of Robert W.
Prunty and Peter M. Yandow in Response
to Eddleman Contention 9B (Limitorque
Valve Operators)."

3. " Applicants' Testimony of Richard B.

(fLS Miller and Thomas W. Dakin in Response
to Eddleman Contention 9C (Thermal
Aging of RTDs)." ..

4. " Applicants' Testimony of Richard M.
Bucci and Edwin J. Pagan in Response
to Eddleman Contention 9D (Instrument
Cables)."

5. " Applicants' Testimony of Richard M.
Bucci, Edwin J. Pagan and Edward M.
McLean in Response to Eddleman'Conten-

'

tion 9E (Physical Orientation of
Equipment)."

6. " Applicants' ' Testimony of Richard M.
Bucci, Edwin J. Pagan and Peter M.
Yandow in Response to Eddleman Conten-
tion 9F (Lubricants and Seals)." *

7. " Applicants' Testimony of Robert W._ _ . .

Prunty, Richard M. Bucci, Edwin J.

O(- Pagan and Kumar V. Hate in Response to
Eddleman Contention 9G (Type Test Re-
porting)."

'

.

.

S

4

.

.
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- UNITED STATES OF AMERICA
.7 - NUCLEAR REGULATORY COMMISSION
;w

Before the Atomic Safety and Licensing Board

In the Matter of )
'

.

)
CAROLINA POWER & LIGHT COMPANY ) Docket No. 50-400 OL

^

and NORTH CAROLINA EASTERN )
MUNICIPAL' POWER AGENCY )

)
(Shearon Harris Nuclear Power )
Plant) )

APPLICANTS' TESTIMONY OF ROBERT W. PRUNTY
AND PETER M. YANDOW IN RESPONSE TO EDDLEMAN
CONTENTION 9B (LIMITORQUE VALVE OPERATORS)

-

~

-
9

,

t

e

c
.

|
-

.

.

L O
~

..

I

l

|
r . .

'
4

~- , - . - , , - . , . - . - . . - ,,- ,--~,-- - -----,--,- ,,,- ,,n,-, - _,---,-,-,,....,.,_nn_r__,n_,,,__m--,



:/.-

.

a.

Q.1 Please state your names.

A.1 Robert W. Prunty and Peter M. Yandow.

Q.2 Mr. Prunty and Mr. Yandow, are your addresses, occu-

( pations, employers, educational backgrounds and professional

work experiences described elsewhere in the record of this pro-
'

ceeding?
^

A.2 (RWP, PMY) Yes, the relevant infermation is provided

in " Applicants' Testimony of Robert W. Prunty and Peter M.

Yandow in Response to Eddleman Contention 9 (Environmental

Qualification of Electrical Equipment)."

Q.3 What is the purpose of this testimony?

A.3 (RWP, PMY) The purpose of this testimony is to re-

spond to Eddleman Contention 9B, which states: -

There is not sufficient assurance that the
concerns with Limitorque valve operators identi-

(<f_s) fled in IE Information Notice 83-72 (except for
''

- Items C2, CS and C7) have been adequately'-

addressed.

Q.4 How is your testimony organized?

A.4 (RWP, PMY) First, we provide background information
'

on Limitorque valve operators, including a description of a

valve operator and an explanation of the safety functions per-

formed by Limitorque valve operators at SHNPP. Second, we sum-

mari=e the concerns relat'ing to Limitorque valve operators

contained in IE'Information Notice 83-72, and describe general-

ly CP&L's field verification program to address those concerns
(

{ .~/-}
referenced in Eddleman Contention 9B. Third,'we discuss in

_

turn each of the following concerns about Limitorque valve

-2-
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operators referenced in Eddleman Contention 9B: (1) qualifica-

tion and rating of terminal blocks, (2) qualification of motor

insulation material, (3) installation orientation, (4) instal-
=

{ .

lation of drain plugs, (5) lack of agreement between purchase

order-and qualification files and installed components, and (6)

qualification of 0-rings. With respect to e'ach of these con-
.

corns, we describe the concern and the actions CP&L is taking

to resolve it.-

Q.5 Mr. Yandow, what is a valve operator?

A.5 (PMY) A valve operator (or. actuator) is a component

.of a. valve which causes it to open or close. Limitorque valve

operators contain electrical motors which, through a series of

mechanical. gears, cause the valve to change position. Examples
.

of types of' valves which use Limitorque operators at SENPP are

(g globe valves,' butterfly valves and gate valves. A typical gate

valve with a Limitorque operator is shown in Figure 1 (attached
"

hereto). Figure 2 (attached hereto) provides a more detailed

picture of a Limito.que operator.
.

Q.6 Are Limitorque valve operators used at SENPP?
e

A.6 (PMY) Limitorque valve operators are used on a num-

ber of valves which perform safety-related functions at SENPP.
'

Those functions include: isol& tion of the reactor containment,

isolation of the reactor coolant system pressure boundary,
,

,

operation of the emergency core cooling system, and operation
*

of emergency safeguard systems. Limitorque va1ve operators are-

found in various locations in the reactor containment and the

reactor auxiliary building..

-3-
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Q.7 How did CP&L become aware of the concerns about Lim-
s

itorque valve operators reported in IE Information Notice

83-727

() A.7 (RWP) CPGL, as the holder of a construction permit,

for SHNPP, receives IE Information Notices issued by the NRC.

IE Information Notice 83-72 was received by CP&L's Nuclear Li-
~

.

censing Department and was distributed to the Harris Plant En- '

gineering Section-("HPES") for' evaluation.

Q.8 What were the results of CP&L's evaluation of the con-
corns raised in IE Information Notice 83-72?

A.8 (PMY) Equipment Environmental Qualification Notice
.

No. 24 of IE Information Notice 83-72 (October 28, 1983) pro-

vides information on deficiencies related to Limitorque valve,

operato,rs at Consumer Power Company's Midland Plant, Units'l;

[() and 2 (" Midland"). These deficiencies were construction
.

deficiencies reported to the NRC Staff pursuant to LO'C.F.R. $,.

50.55(e) by The Bechte'l~ Associates Professional Corporation

("Bechtel"), the Architect / Engineer for Midland.
.

{ After reviewing the Information Notice, CP&L contacted the

Limitorque Corporation ("Limitorque") for additional informa-

tion in order to determine possible applicability of the Infor-

; mation Notice to SENPP. Limitorque in its written response

stated that, with one possible exception, all of the

deficiencies found at Midland were plant specific. Most of the

.. () Midland specific deficiencies were the result of lack of infor-

mation concerning qualification of the operators on the part of

.
.
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Midland personnel, rather than hardware deficiencies. The

other Midland specific deficiency was a field related problem.

The only deficiency which possibly was not limited to Midland

((?X
was the use of unqualified terminal blocks in some operators

supplied to Westinghouse. However, Limitorque indicated that

Westinghouse had undertaken to identify and ' replace all unqual-
.

ified terminal blocks. Therefore, Limitorque did not recommend

that any corrective action be taken by CP&L as a result of IE

Information Notice 83-72.
,

Nevertheless, CP&L is in the process of implementing

a field verification program for the 16 active, safety-related

valves with Limitorque operators located inside containment at

SHNPP. The inspections will be conducted by equipment qualifi-

cation personnel. The field verification program will provide

.( } additional assurance that unqualified terminal blocks, and each

of the other concerns raised in Eddleman Contention 9B, have

been adequately addressed for SHNPP. The results of the field

verification program, and CP&L's evaluation of the those re-
'

suits, will be documented in the environmental qualification

packages for the valves of concern.

Q.9 Please describe the concerns at Midland relating to

Limitorque terminal blocks.
*

A.9 (PMY) Items A, B and C9 of IE Information Notice
~

83-72 were all deficiencies at Midland relating to Limitorque

terminal blocks. Item A concerns underrated terminal blocks.,")
While replacing a damaged terminal block on a Limitorque

-S-

. .

8

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



v

.

.-

operator, Bechtel discovered that some of the terminal blocks

used for the termination of the leads from the 460-volt motor

were rated less than 460 volts. The underrated terminal blocks

'could have prevented the valves from performing their safety%

function, and also posed a safety hazard to plant personnel.
'

According to Limitorque, Bechtel in 1979 had re-
.

quested that Limitorque replace the terminal blocks in a cer-

tain group of operators for the purpose of providing additional

terminal points. When the Limitorque field service representa-

tive ran out of factory supplied terminal blocks, he obtained

additional terminal blocks locally. These terminal blocks were

not rated for 460 volt service. Following identification of

the error, Limitorque inspected all the operators whose termi-

nal blocks had been replaced, and replaced those that were un-

(g derrated with terminal blocks rated for 460 volts. To confirm

that the underrated terminal blocks were limited to this par-
'

ticular group of operators, Limitorque inspected a random sam-

pie of its other operators at Midland and found no other in-
'

stances of underrated terminal blocks.

Item C9 of IE Information Notice 83-72 involved Mid-

land personnel's inability to identify terminal blocks in the

low voltage control circu'its of Limitorque operators. Lim-

itorque conductdd a random inspection of its operators at Mid-

land and found all control terminal blocks inspected to be

identifiable and suitable for their applicatio'n. Limitorque

then instructed Midland personnel on how to identify the

terminal blocks by using vendor supplied catalog data sheets.
.
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Item'B of IE Information Notice 83-72 was a deficien- I

. cy at' Midland' involving the use of unqualified terminal blocks

in some Limitorque operators. The terminal blocks in question

( 'were Buchanan 0824 nylon terminal blocks, which have never been

type tested. In addition, tests have shown that nylon experi-
,

ences 25 percent degradation at'a radiation dose of 4.7 x 10E6
'

rads. Some Limitorque operators at SENPP are located in areas
;

that could receive a total integrated dose of greater than 4.7

.

Limitorque has stated that Buchanan 0824 terminalx 10E6 rads.

blocks were used exclusively on operators provided to

Westinghouse. Westinghouse has supplied valves with Limitorque

operators to SHNPP. However, Westinghouse has notified CP&L

that none of those operators has Buchanan 0824 terminal blocks.

Q.10 Is CP&L taking any action to address terminal blocks

;[d" in Limitorque operators?
: ;'

A.10 (PMY) As discussed above, CP&L has developed and is

in the process of implementin'q a field verification program for

Limitorque valve operators. Active, safety-related,Limitorque
'

valve operators' located inside containment at SHNPP will be in-

spected.
.

; Limitorque has provided CP&L with the particular di-

mensions of the types of' terminal blocks which were tested with!

the valve operators supplied to SHNPP. Those terminal blocks
!

include Buchanan types 0524 and 0222, Marathon types 300 and'

{ 1600, Curtis type L, and General Electric type EB-5. Field

.vgrification of the terminal blocks consists of measuring the

i
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dimensions of the power and nonpower lead terminal blocks,

including the point-to-point distances of the terminal screws,

and comparing these measurements with the vendor supplied

([gA information. (See, for example, Figures 3 and 4, attachedy
s.

hereto.) To date, all terminal blocks inspected have been en-

vironmentally qualified. Any unqualified terminal blocks found
.

will be replaced with qualified terminal blocks.

Q.11 Please describe the concern at Midland involving Lim-

itorque motor insulation material.

A.11 (PMY) Item Cl of IE Information Notice 83-72 con-

cerns identification by Bechtel of Class H insulated motors in-

side the containment at Midland, for which the motor nameplate

ambient temperature rating was 50'C. Bechtel stated that it

was not aware that Class H insulated motors had been type test-
( ') , ed and found environmentally qualified for inside containment
v

in accordance with the applicable IEEE standard.
~

Limitorque has explained that prior to the adoption

of the Class RH nomenclature for motors whose insulation mate-
'

rial is qualified for inside containment, motors of this design

characteristically were nameplated as Class H. However, Lim-

itorque must review its records on each Class H insulated motor

to confirm that the motor is constructed with a Class RH insu-

lation system. 'The results o,f Limitorque's review for Midland

Class H motors located inside containment showed that all the
.

[} motors were properly qualified.

.

.
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Q.12 What action is CP&L taking to address Limitorque

motor insulation material?

A.12 (PMY) CP&L requested Limitorque to conduct a review

(g of its records on valve operators located inside containment at

SHNPP. Limitorque's review indicated that the valve operator
.

motors for SHNPP have qualified insulation.
.

In addition, CP&L is checking Limitorque motor rat-

ings on the nameplates as part of its field verification pro-

gram. Serial numbers for any motors indicating Class H insula-

tion will be provided to Limitorque in order that Limitorque

can confirm that RH insulation was used. To date, all motor

insulation material has been identified to be RH. Any valve

operator motor found to be unqualified for inside containment

will be replaced with 'a q alified motor.
m,

\(,) Q.13 Please describe the concern relating to installation

orientation of Limitorque valve operators at Midland.

A.13 (PMY) Item C3 of IE Information Notice 83-72 was

based on Bechtel's observation of Limitorque operators in-
.

stalled in various orientations at Midland. Bechtel did not

know whether the operators were qualified for all installation.

orientations.

Limitorque Qualification Report B-0058 provides rec-

ommendations for installing Limitorque valve operators. Lim-

itorque recommends against mounting th~e operator in a position

() where either the motor or the limit switch compartment is di-

rectly beneath the gear case. There is a remote possibility

-9-
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that a random' seal failure could occur, resulting in lubricant
,

leaking into the electrical enclosures and possibly impairing

the operability of the equipment.
|

c(d[h - orientation of Limitorque valve operators?

Q.14 What action is CP&L taking to address installation
'

A.14 (PMY) CP&L and its Architect / Engineer follow

specified procedures to assure proper installation orientation

of safety-related electrical equipment, including Limitorque

valve operators.

CP&L's field verification program for Limitorque

valve operatore also includes a check of installation orienta-

tion. 'So far, no deviations from Limitorque's recommended ori-

entations have been identified. Orientation of any. valve oper- |

ators installed incorrectly will be modified to conform to i

Limitorque's recommendations.

Q.15 Please describe the concern relating to installation
~

of drain plugs in Limitorque valve operators at Midland.

A.15 (PMY) Item C4 includes two related concerns havings

' '

to do.with proper drainage of the valve operator motors. The

first was that motor drain plugs (T-drains) were not always in

place. The second was that orientation of the operators did

not always result in the' drain holes being at the lowest point
*

of the operator as installed. Bechtel did not know whether ei-
;

'

ther of these facts was relevant to the environmental qualifi-
,

I.

Cation of'the operators.

.

-10-7

|

|

*
| ,

! s

. , . _ . _ . . _ . , . . _ . _ _ _ _ . _ _ _ . , _ _ . _ _ , , . _ _ . _ . , . . . . _ _ _ _ _ _ _ _ _ _ _ , _ _ , . . . _,,r_,,._



3-.

.i..

Limitorque has informed CP&L that valve operators

qualified for inside containment require the installation of

motor drain plugs in order to prevent possible moisture buildup-

in the motor. The drain' plugs must be installed in the two
~

lowest drain plug locations. These locations will vary de-
~

! pending on the installation orientation, as ' determined by SHNPP
'

installation design drawings. Therefore, the drain plugs are

placed in the limit switch compartment, with installation in-

I structions, at time of shipment of the operators by Limitorque.

Q.16 What action is CP&L taking to address installation of
,

motor drain plugs?

A.16 (PMY) Installation orientation of Limitorque valve

operators is' addressed above with respect to Item C3.

To ensure the proper documentation and inspection of

the drain plugs, CP&L HPES has specifically instructed con-

if struction personnel via a site design document to install the

drain plugs. The design document is now part of the work
,

package used to install the equipment. A special note also has
*beeit added to the installation design drawing used along with

the work package by construction personnel. This note directs

.the person installing the drain plugs to install them at the
'

lowest oriented points in the motor. Proper installation of

the drain plugs'will be independently verified in the field by
the on-site quality inspection organization. In addition,

*g proper installation will be checked as part of the field veri-

fication program for Limitorque valve operators.

-11-
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Q.17 What was the concern at Midland relating to purchase

order and qualification files agreeing with installed compo-

. nents, and what action is CP&L taking to address it?

(f'' A.17 (PMY) Item C6 of IE Information Notice 83-72 simplyJ
states that "[i]nformation obtained from purchase oroer files

and qualification files does not agree with "the installed com-

ponents."

As part of the procurement process for safety-related

electrical equipment at SHNPP, the design engineering organiza-

tions at Ebasco and CP&L review the equipment qualification

documentation against the requirements contained in the pur-

chase order and specifications for the equipment in order to

determine compliance with those requirements. The equipment

itself is inspected: (l') prior to shipment, (2) upon receipt at

(') the site, and (3) after installation, in order to vterify that

the equipment agrees with the purchase order, specifications

and other design documents.

CP&L's field verification program for Limitorque
.

valve operators will provide additional assurance that the in-

stalled valve operators are identical to those which have been

environmentally qualified for SEMPP, as documented in the pur-,

chase orders and environmental qualification packages.

Q.18 Please describe the concern regarding qualification.

of 0-rings.

() A.18 (PMY) Item C8 of IE Information Notice 83-72 ques-

tions the qualification of 0-rings used in the Limitorque valve

operators-at Midland.

|

1 -12-
|

|
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The vendor test reports which describe qualification

testing of Limitorque valve operators, both for inside and out-

side containment, identify 0-rings as components inclu'ded in

(TT
the tests. 0-rings thus are qualified as an integral part of

the equipment.

Limitorque's valve operator assembly control system,

as described to CP&L by Limitorque, assures that the proper

0-rings are used in the assembly of each type of valve opera-

tor. All components for an operator being assembled are col-

lected in one assembly area. Each component is inspected to

affirm that it is the correct type. 0-rings are marked by Lim-

itorque with a color code, which facilitates proper identifica-

tion.

Q.19 What action is CP&L taking to address qualification

(7\ of 0-rings?
)8

''

A.19 (PMY) For.the reasons stated above, CP&L does not

believe that Item 8 of IE In5ormatio_n Notice 83-72 raises a
potential concern for SENPP. Further, 0-rings cannot be iden-

,
.

tified without disassembling the operator. However, if the

field verification program identifies any components of an op-

erator for which qualification appears questionable, the opera-

tor will be disassembled and all questionable components of the

operator, including any unidentifiable 0-rings, will be re-

placed.

Q.20 In conclusion, is there reasonable assurance that the~

#
above concerns with Limitorque valve operators identified in IE

-13-
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,

Information' Notice 83-72 have been adequately. addressed by the

environmental qualification' program for SENPP?

A.20 (RWP, PMY) Yes.
(
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1 AGBpp i BY MR. O'NEILL:

2 0 Gentlemen, do you have before you the document

3 that has been previously identified as Aoplicant's Exhibit(~)
~

4 87

5 A (Witness Pronty) Yes, we do.

6 A, (Witness Yandow) Yes , we do.

7 Q Does the document consist of Section 3.11 and
'

8 Appendix 3.II A, of the Harris Final Safety Analysis Report?

9 A ( Witness Pronty) Yes, it does.

10 A (Witness Yandow) Yes.

11 0 And are sections of Applicant's Exhibit 8

12 periodically ref erenced throughout your testimony?.

13 A (Witness Pronty) Yes,.it is.

() 14 A (Witness Yandow) Yes, they are.

15 MR. O'NEILL : At this time , Applicant's move that

16 Applicant's Exhibit 8 be received into evidence.

17 JUDGE KELLEY: Motion granted.

18 (Whereupon, the document

19 previously marked as Applicant's

20 Exhibit 8 for identification was

21 received into evidence. )

22 BY MR. O'NEILL

.

23 0 Mr. Pronty, would you please summarize the
A
( ,1 24 testimony that you and Mr. Yandow are sponsorirn here today?

_

25 A ( Wi tnes s Pron ty ) The purpose of this testimony-
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" *
.., ,

; ,

l'y'AGBppj'

i 15:1to' desccibe briefly the Applicant's program for
?

2 environmenzal qualification of electrical equipment at

3 Shearon Harris and to address the specific allegations founda r)v v '3,<
4 in Eddleman Contention 9 so that Applicant's can demonstrate

.

5, to this Board that Shearon Harris. meets the requirements of
,

) !' . .' #'

6 the Code cf Federal Regulations and the Regulatory Guidance,> ,

'

ti)'' i 7 provided by the NRC and that the health and . safety of the.

g ,; '

o general public is assured.

9 Th'e Applicant's environmental qualification
,

Ib program iscestablishei.! It'is designed to meet the

.11 requirements of 10CFR 50.49 and the regulatory positions of

12 NUREG 0598, category 2. The program includes identifying.

13 equipment required to be qualitied, i.dentifyino the,

.h 14' environmental parameters, specifying and procuring the

! 15 equipment, establishing ,a master list of qualified
,

_

16 syJipment , evaluating better qualification reports , and

1pieparing qualification flies for NRC review and audit.17
VI, j
g

18 The seven specific subcontantions deal with A.-

19 iIIT Barton transmittor m'odifications, B. Limitorque valve
'

20 ' operator concerns, C. RTD thermal aging, D. Instrumental
,

21 cable le akage current E. . physical orientation of installed
22 equipment, F. radiation effects on lubricants and seals.

23 and G. Vendor failure to report test f ai'ures.

!q
I ,| Subcontention 90 has already been addressed byQ 24

25 Mr. Miller and Dr. Dakin.
-..e

-. ,

, -

o
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l~ AGBpp l_ The next contention that we will address is

2 Eddleman Contention 98. The purpose of_ this testimony is to

i 3 respond to the contention that conce'rns with Limitorque

4 valve operators identified in I.EE Information notice 83-72,

5 have not been adequately acBressed and to assure this Board

'

6 that the Applicant's have established a program to insure

7 proper qualification and operability of the valve operators.

8 We provide background information on the
,

9 Limitorque valve operator, summarize the concerns with these

10 operators, describe our field verification to address those

11 concerns, and discuss in turn the specific concerns

12- referenced in this contention..

,

13 These concerns are s I . ! Qualif.ication and rating'

.-

- ) 14 of . terminal blocks, 2. Qualificat,1on of motor insulation

15 material, 3. Installation orientation, 4. Installation of

'l6 drain plugs, 5. Lack of. agreement between documentation and
' 17 * installed' components, and 6. Qualification 0-rings.

18 In each case we describe the actions that we are

19 taking and have taken. These actions clearly show that

D 20 Applicants have satisf actorily addressed the concerns of ,

21 this contention and the Applicants f eel there is not a -

;
,

22 problem with the 'Limitorque valve operators at Shearon

- '23 Harris.c

() 24 O Thank you, Mr. Pronty.

25 Mr. Yandow, do you have anything to add to the
'

.

9
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} AGEpp i prefiled statement.of August 31, 1984, with respect to the

2 implementation of Applicant's program regarding the

3 Limitorque valve operators?-~

4 A ( Witness Yandow) Yes, I do.

5 The Applicant's field verification program, as

6 described in Applicant's testimony on Limitorque valves,

7 consists of three parts.

8 Part i verified safety related active valves

9 installed in the reactor containment building. No

10 deficiencies were found.

.11 Part 2 is verified safety related active valves

. 12 installed in the main steam tunne1 in the reactor auxiliary
_

13 building, no deficiencies have been found.

()- 14 The two verifications discussed above consist of

15 the following elements: One , measurement of installed

16~ terminal blocks in comparison of those measurements to the

17 vendor supply data. Two, verification of motor insulation

18- type using motor nameplate data. Thr ee , ins t alla t ion

,

19 orientation. Four, installation of drain plugs. Five,

L 20 -verification of serial numbers and valve identif ication

21 da ta . Six, visual inspection of internal components for

22 color and material type as specified by Limitorque.

23 Part 3 of the Applicant's verification program,

( ). 24 will include the remaining saf ety related active valves

i .25 installed in all harsh environment areas. The scope of the
!-

.

!

.;

.- . . . . - - - . . . -. . - _ - _ _ . -
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l' AGBpp: 1 inspections will be defined using information available from

2 Limitorque and Shearon Harris.
'

3 The above verification _ program clearly indicates

4 that the Applicant's environmental qualification program has

5 ' addressed the concernr. raised in information not ice 83-72
6 and that notice is not applicable to Shearon Harris.

:7 0 Thank you, Mr. Yandow,

8 MR. O'NEILL This Panel is available for cross

'9 e xamin ation.

,10 JUDGE KELLEY: Thank you.

.11 CROSS EXAMINATION

. 12 BY MR. EDD:LEW AN:

l'3 ! O Mr. Yandow, did you file any sJ pplemental

() 14 ; testimony _concerning the matters that you were just talking

15 l about?

16 A (Witness Yandow) No.

17 0 So we don't have anything in writing about that ,

18 Just what you said here?

19 -A That is co.rrect.

20 0 All right.

-21 As to these -- I'm just going to try to cover it

22 _now, if I can. I hadn't really planned to go into that at

23 this point but I think I had better while it is fresher in

)
~

24 my mind, because I won't have a tr anscript on Tuesday.

25. The inspections _ of --

_ . _ . _ . _ - . _ _ . . - _ _ . _ - . . _ _ . . . _ _ _ , _ . _ . - _ . . _ _ _ . . _ _
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l- AGBpp l' JUDGE KELLEY: Mr. Eddleman?

2 MR. EDDLEMAN: Sir?

J JUDGE KELLEY: I suppose I could loan you mine on
)

4 Tuesday if you would rather go at <it that way.

5 MR. EDDLEMAN That might help, thank you.

6 JUDGE KELLEY: Whatever you pre fer, but you can

7 assume that you can borrow mine Tuesday morning.

8 MR. EDDLEMAN: Okay. I think I might ask him one

9 or two questions , basic ones, and I will take you up on your

10 kind o ff er. I. think there might be a basis for a motion to

.11 strike but if this is really new information I am not going

12 to do it. .

13 BY MR. EDDL EM AN :-

(~)- 14 Q Mr. Yandow, as to the Limitorques in harsh't
s, .

15 environments in the Harris plant,. is that all of the

16 remaining Limitorques that haven't been inspected yet?

17' A- (Witness Yandow) Part 3, yes.

.

18 0 Is there going to be 100 percent insp.ection of

.19 these valves?

20 A Yes.-sir.

21 Q. Is it going to tear them down to the extent that

22- you can check all six subitems of Contention 9B?

23 A If those six subitems are pa[ticular to these
.(-
\ 24 valves.

25 Q Applicable, you mean?

J
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9: AGBpp i A Applicable , I'm sorry, yes.

2 Q Okay.
,

3 The information that you just gave in your

4 answers, is that all informatlon that's been discovered by

5 you since August 31st?

6 A None of the information that I've offered here is

7 anything new. It was in our prefiled testimony.
,

8. Q It was in the prefiled?

9 A The areas where we will address , yes. This is

10 just the results of that l ook.

.11 - 0 Uh, I s ee wha t you me an . You said in your

12 prefiles you were going to take a look, right. And now you.

.
13 are saying we have taken a look since August 31 and here is

.( f 14 what we've found?

15 A That is co.rre ct.

16 O Okay.

17 Mr. Pronty, if we could turn to page 3 of your

18 testimony on Contention 9 at the bottom of the first
.

.

19 paragraph and, describing your experience on these nuclear

20 submarines, you say it covered the entire array of

21 electrical I and C which, I take it, is instrumentation and-

22 control?

23 A ( Wi tn e ss Pron ty ) That is correct.
n-
~ _) 24 Q Correct?(

25 A Correct.

I

l

!

. _ . _ _ . - _ . - _ - - - - -._ _ _ _ _ - . . . _ . . _ . _ . . _ _ . - . __ J- . -
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I .AGBpp I Q Now, does that mean that you dealt with

2 interactions as we ll as operations of all of these things

~3 toge ther, that is electrical, I and C, and mechanical?

. C- '
-4 A From a watch standard standpoint, you deal with

-

5 -the effects that actions and certain systems have on others,

6 yes.

7

8

9

10

.11

12 _:

J3
'

-

_

.

15

J6

17

18

J9

20 ,

.

'21

22
.

-23

24

25

. . . _ . - . - - _ . _ _ . _ . _ - _ _ . . . _ . _ , _ _ . _ ~ - - . . _-_ _ - - - . _ - . . . _ _ _ _ _ . _ - _ - . __.- -
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) AGBC:gb 1 0 As a watch stander, you would have the

2 responsibility f or handling these systems?

(~ 3 A Yes, I would.
t

4 0' What I am trying to explore here is, I think you

5 used the words watch stander viewpoint or perspective. Did

6 you from an engineering perspective study or deal with these

7 interactions between all these dif ferent kinds of systems or

8 among them?

9 A Yes, as ref erenced on page two, I a ttended both

10 nuclear power school and training on an operational naval

.11 training reaction, which is a one year training program,

I2 which has extensive . background into the workings of all of

13 the systems and practical watchstanding experience , you-

, ,)(_ 14 actually qualify as a watch stander on the operating plant

15 at the completion of that one year training period. So it

16 includes extensive engineering work in that area.

17 0 Okay.

18 And that engineering work would deal with

i 19 interactions of electrical I&C and mechanical systems with
l
' "-20 these naval nuclear plants?

21 A That's correct.

! 22 0 Bear with me a moment.

23 (Pause.);

- O)(_ 24 dere you licensed as a reactor operator in your

( 25- naval work?

|
!

,

|
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2 AGBcgb i A We are qualified as engin.eering officers of the

2 watch, which -is .the supervisory watch station, and on a

3 nuclear vessel that' would allow you to be able to actually

/(''1
.

~

/ 4 sit at the panel, reactor plant control panel on a nuclear

5' vessel. It does_ not carry the same licensing connotation

6 that you do in the commercial world. I am not a licensed

7 operator commercially,

8 Q Normally when you were watch standing you would

9 have somebody under you, right?

10 A That's right.

.11 0 -- who would actually be sitting at the control

12 of the reactor?

13 A That's right.

14 0 But you would be in charge?y )
15 A That's right.

IL Q Are these systems, electrical I&C and mechanical,

17 of these Navy reactors generally the same as you find on a

18 plant like the Shearon Harris plant?

19 A The basic systems are similar, yes. There aren't

20 .as many of them. However the basic operation and many of

21 the subcomponents are similar in basic operation.

22 0 You mean there are less of them on the Navy

23 reactors?

"* 24' A That's righ t.
:(&.

25 Q Then down at the bottom of page three , the bo ttom

.

r - - ,-v-- - - -- , , , , , , .,+m -,.
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9 AGBegb 1 paragraph, you say you came to work at CP&L as a senior

2, engineer in the electrical discipline in the corporate.

*

3 offices in mid-1979.
p
5-) 4 I gather that was after you got out of the Navy?

.5 ~ That's correct.A

6 0 You started in in electrical work and then you

7 were made lead engineer -- lead electrical engineer for_ this

8 Harris Plant Engineering Section.

9 Was this formation of this Harris Engineering

10 Section, did that have anything to do with the aftermath of

Il the' Three Mile Island accident in 19797

12 MR ~ O'NEI LL : Objection. That question has no.

13 relevance to the testimony we have before us today.

'14 MR. EDDLEMAN: I will drop that question and move(-}(s
15 on to another ma tter, If I might.

16 JUDGE KELLEY: All right.

17 MR. EDDLEMAN: I think I can possibly t.ie this in

18 in a more direct way.

19 BY MR. EDDLEMAN

20 0 The environmental qualification program

21 requirements, were they changed in any way af ter the Three

22- Mile Island accident?

23 A (Witne ss Prunty ) Subsequent to the Three Mile

f')T
24' Island accident some new regulations came out, a new

m
25 information bulletin from the Staf f on regulatory-

C
'

-- - -- ___
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i AGBagb I guidance, so there was some additional emphasis placed on

2 equipment qualification.

3 0 What was that regulatory guidance that you are

4 referring'to there?

-5 A I. Bulletin 79-018. NURB3 0588 and, of course ,

6 recently the equipment qualification rule, 10 CFR

7 Part 50.49

8 Q And 50.49 is after 05987

9 I t is the f-irst version , right?

10 A That's right.

11 0 I am j ust trying to'....

12 You describe on there, on pages three and four,

- 13' quite a lot of responsibilities and the last one is for the
<~

! ).: 14 environmental qualification program at the Harris plant.

15 Were all the other responsibilities sort of

16 higher in your work assignment list than the EQ program?

17 A No, the EQ program was one facet in my job

- 18 assignment. It got the attention that it required.

'

19 0 In your answer four, dropping down on page four,
i

. 20 you say you have been "...directly involved in environmental
\

qu lification...."21 a
l

22 Does that mean that you actually do the EO

'23 qualification tests?

() -

24 .A No.

25 0 Le t 's s ee , it s ays yo u wer e " . . .r e spo ns ibl e f or

i-

- v . - -. , . , . - - - . _ , ~ , _ _ _ _ _ _ _ , - . _ - . _ . _ , _
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1 'AGBcgb I the establishment ~.|.." of the Harris EQ program.

2 Was that a re.sponsibility that was assigned to

3 you when you changed jobs in late '79 -- or changedj'N\-)
4 descriptions?

5 A Yes, it was.

6 Q And then when 50-49 came along you picked that up

7 and all of the other requirements that were added to the EQ

8 program became your responsibility because you were in

9 ' charge of the B2 propram , is that right?

10 A That's correct.

11 0 And as you describe along there there are some

12 other concurrent supervisory jobs that you have done while

. . . 13 you were doing all that, right?

.(o_) 14 A That's right.

15 0 Now the two groups that you are talking about

16 there, the last line of page four and then over on page

17 five , ". ..specif y and procure a majority of the

18 equipment covered .by t$ s EQ regul ations. "

19 Let me ask your you are familiar, are you not,

20 with all of the pieces of Contention 9 as it is being dealt

21 with in this proceeding?

22 A Ye s , I am.

23 Q- Did the people under your direction specify and

() '24 procure all of the equipment that is dealt with in those

25 pieces of Contention 9 that we are. dealing with?

i

, . _ _ . . _ _ _ ._ . _ . , _ . . . . _ _ _ , . _ _ _ _ . . _ _ _ _ . - . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . , . - - - . _
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1 AGBcgb 1 A- The Limitorque operators were specified by the

2 valve manufacturer in most cases. They are an appendage

3 which operates the valve. The electrical or instrumentationf~y
V

4- and control people would not have bought those operators.

5 0 Are you saying that that wouldn't have been their

6 job to buy them or if it had been their choice they wouldn't |

7 have bought those valves?

.8 A' They were procured with the valves. That's just

9 the. way the purchase order was written.

10 0 But they didn't specify use Limitorques or don't

11 use Limitorques?

12 A I don't believe so. I don't have direct

_
13. knowledge of the original procurement.

j() 14 A.11 of. the other items on there aopear to be

15 items that would fall under my supervision in a technical

16 role.

17 Q Okay.

18 Have all of those for use at the Harris plant

19 .actually been procured now, all of those items within those

20 parts of Contention 9 that you mentioned?

21 A There have been .some items under each category.

22 yes. .There .is still some miscellaneous instrumentation

23 which is still being purchased at this time. Th at may a dd
/'( ,) 24 to the scope of these various items, but we do have items of

25 these types.

_ .. - - _ - . . _ _ . - - - _ . --__
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i :AGBcgb 1 Q So you have some of all of the type s nn-site but

2- you don't have all of them, .is that what you are saying?

3 A- .That's right.

0.
4 0 Mr.. Yandow,- just a Little bit about your

-- 5 qualifications, since usat comes up next here.

6 MR. EDDLEMAN8 Excuse me a minute. May I have a

7 . moment to conf er?

8 (Counsel conferring.)

9 BY MR. EDDL8WAN

10 0 Mr. Yandow, in your co-operative work in your

il answer six on page five, was that co-operative work in

12 nuclear power?

_
'13 ~ A. (Witness Yandow) It was on a' nuclear power job,

{.
~

14- yes..

15 0 Were you an engineer on the job or a concrete

16 pourer or what?

17 A I worked in the engineering office as an aide to

18 the engineers. since ' I did not have my engineering degree at

19 that time.

| 20- 0 And what were you working on there?

|' 21- A I was working under the Control Systems Group on
!

22 computer programming, predicting control system functions
::

23- and that type .of operation.

(); 24 Q Predicting how a control system would work.

-25 co rre ct?
L
1

1

!
L
I

L
L
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J. AGB:gb i -A That's co.rrec t. ;

2: -Q Was that for the Westinghouse plant design or --

3 A .This was at Stone and Webster Engineering.
7--

(_ 4 O But was it oriented toward a specific design of a
.

5- plan t?

6 A Because I was in the career development program,

7 -I worked on several. I worked on the North Anna unit, and I

8 believe I worked on one of the Millstone units but I am not

9 sure exactly which one.

10 0 And then later on when you worked for Combustion

11 Engineering, you were re spons_ible for backfits on reactor

12 protection systems..

,
.13 Were these backfits involved in environmental

/] 14 qualification?

15 A It was one of the areas that we had to look

16 at. If we took something er replaced something in an

17 existing system, we had to make sure it was at least

18 environmenta.lly qualified to the standards that the original

19' system was built to or to new st andards, if required.

20 0 To your knowledge, were all of the things that

21 were installed in that way environmentally qualified to

22 current standards or the applicable standards?

23 A Yes, I believe so.

(]) 24 0 When you discuss on page six Bulletin 79-01,

25 70-Ol A and also NUREG-0737, the TMI action plan, I believe

i
i

!

L
. _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ .-
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l 'AG8agb l' these three were not among the EQ things that Mr. Prunty
:2 mentioned earlier, am I right?
3 A There were certain parts of it that were involved

bs
- 4 with e.nvironmental qualification.

5 0 Certain parts of these others were also involved

6 with EQ?

7 A Yes.

8 0 Do you know whether those parts of those others

9 would also apply to the Harris plant EQ program?
10 A Since the issuance of the new rule, I believe

11 that all of these have been enveloped by that new rule.
12 0 Okay..

13 And you have just been working with CP&L here on

(~ 14 Harris since 19837v)
15 A Correct.

16. O Since it is so close, what month in '83 If I

17 might ask?

18 ~ A I believe it was in May.

19 Q So you have been working on Harris about a year

20 and a half?

21 A That's correc t.

JN! O And you are currently responsible for the EQ

23 program at the Harris plant.

i(]) 24 Did you start o ff with that responsibility when

25 you came to CP&L?

. .

,

I

e

O

- . - . . ... _ ,, , _ . . .,._._,._,,__,__.,.m._. , ,- .. _. , .y ,, ,,_.y..,_._,..,,,.,y__,,
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11 AGBagb1 1 A Yes, sir.

2 Q Mr. Prunty, did his appointment change your

3 responsibility for the EQ program?-

' ~ ~
4 A ( Wi tn e ss Prunty ) When I first came to the

5 program I was a lead engineer and, as my. testimony noted, I

6 was subsequently promoted and needed to have a lead

7 engineer now handle a little of the more detailed aspects of

8 the program so he was hired to be that lead engineer.

9 0 So you are still in charge of the program and he

10 has the equivalent of your old job as regards environmental

.1 1 - qualif icatio n?.

'

12 A That's correct..

13 0 Mr. Yandow, do you have other responsibilities
'

() 14 besides the EQ program, or is that your total job?

-15 A (Witness Yandow ) That is my primary

16 responsibility. I do have a f ew o ther duties in the

17 instrumentation and control section.
,

18 0 How much of your time do they take up?
,

19 A The other functions?

20 0 Yes, sir.

21 A About 10 percent.

22 0 Mr. Prunty, in your answer seven down at the

23 bottom of page six you says
rm

f(_) 24
'

"Because the first items of concern

;25 in the equipment qualification area were on
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):JAGBogb 1 electrical equipment . .'.."

2 Does this ref er to environmental qualification as

.
3 we are referr.ing to here?

\- 4 A (Witness Prunty) That is Mr. Yandow's answer.

'5- 0 I 'm s orry .
.

6 Mr. Yandow? .

7 A (Witness Yandow) Could you' repeat the question?

8 0 Ce r tainly . For some reason -- and I even had

9 _ your initials in front of me -- but I thought it was

10 Mr. Prunty's answer.

.11 At the bottom of page six in your answer seven,

12 you says.

13 "Because the first items of concern

( ]) 14 in the equipment qualification area were on

-15 electrical equipment, I was assigned

16 responsibility to address these concerns." .

17 Now is this the same thing as environmental

18 qualification .that we are talking about here, is that what

19 you were working on?

20- - A Yes.

21 O When you were assigned that responsibility, do
.

22 you mean with CP&L or with your previous employers also?

23 A I had responsibilities for environmental

() 24 qualification on my other jobs, but also at Harris.
,

25 0 The reason for your assignment at Harris is

i

- - , e, -- , , , , - - - , . . . , - - - . , - , . - . , . , - , , . . , - - , - , . , , . , . - -- .-- ,-c.
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l .- AGBagb -l . because of your involvement in electrical equipment, is that 1

'

!
'

2 -- am I getting that right? It means you are an electrical

3 engineer, that's why you do it?
-

4- I may be a little bit confused.

5 A I am an electrical engineer by training but I

6 have been trained in .the instrument and control area of -
7 electrical engineering, since it is not a specific training.

8

9

' l0

11.

12.

13

.O - i4

15
.

16
t

17

..18

..
39

-
,

20
'

21

22.

23,

Q 24
,

.

25.

g

'

.

-

e

9
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$ AGBwrb l' Then, the training on equipment qualification.

.2 terminology and techniques, is that training you conduct f or

3j- other people? --at the bottom of page 6 and over on page 77
;
' ' ' 4 A I have-- By the job function I have certainly

5 assisted people in learning about equipment qualification,

6 but what I meant here was I've taken several industrial

7 courses on equipment qualification.

8 0 Have any of those been from the NRC? .

9 A I'm aware that the NRC was in attendance in one of

10 them, bu t I'm not sure that they've sponsored any.

.11 O No w , I may be ge tting a little confused. When you

12 say you've contributed to utility responses to NRC

13 environmental qualification concerns, and you list those
,,

{{} 14 same four itemi-- I take it backs they're not the sames

15 they're 7901, 7901 A and 7901 B, the bu lletins , and

16 NUREG-0588. Was that before you came to CP&L?

17 A No, this is af ter I came to Harris.

18 0 When was 5049 put in place?

19 A February of '83, I believe.

20 0 Okay.

21 Now, I'm a little confused by your earlier

22 answer. I thought you said that once 5049 came in it

23 enveloped all these other things. Were you still clearing

([ ') 24 up a backlog of these things on your job?1

25 A No, we used these other bulletins and NUREGs to
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2; AGBwrb I provide guidance in our program.

2 0 Well, does 5049 require compliance with those

~}
bulletins and that particular NUREG?3

,

4 A Not directly, although it does ref erence

5 NUREG-0588.

6 0 If indirectly, how, please?

7 A Well, some of the items that you are required to

8 do in the equipment quali'fication program, environmental
,

9 qualification program, require you to go back to look at

10 some of the requirements that were the other bulletins and

.11 notices, and the ways that they were met.

12- Speaking like in case of -- there's a thing called

- 13 the component evaluation sheet which we fill out on a.11 our

. p)(, 14 equipment , and that format , or something like it, came out

15 of 79.01 (b). And we were using that in that instance.

16 0 I guess my confusion was that the sentence on the

17 top of page 7, or at least part of my conf usion was that

18 that says " Responses to environmental qualification

19 concerns " and I wouldn't have defined a f ormat or something

20 like that as a concern.

21 Can you explain as to 0588 --- I think you're under

22 Revision I, nows is that correct?

23 A That's correct.

) -24 0 Which requirements of 0588 would apply to -- or

25 which parts of 0588 would you say are requirements under

i

r

!

-
. - _



-
,

*
,

-640 21 03 4994

IAGBwrb I 5049?

2 If you want to be specific I can talk about the

.3 Limi torque val ves there,. but ~. . ..,,

k 4 A I believe if you look at our Applicants' Exhibit

5 8. Appendix 3-il (a ), we give a section-by-section

6- description of our compliance with the dif ferent sections of

7 0588, Category 2.

8 O Let me refer to that, please.

9 This is this ite m-by-item comp arison?

.J0 A Yes.

Il Q And so since this is in evidence, for any item

12 that comes within Contention 9 I can just look in there for>

13 some' of these requirements that might be applicable to its.,

14 co.rr ec t?'

15 A That 's correct.

16 .Q- Okay.

17 And all of these require ments that--- I'm sorry
,

18 you've answered that question.
'

19 Let me back off a second here.

20 Gentlemen, did you participate in the preparation

21 of Applicants' responses to interrogatories on Contention 97

22 A (Witness Prunty) Yes, I participated in them.

23 A (Witne ss Yandow) Yes.-

-(][ 24 0 Both of you did.

L 25 Mr. Prunty, were you the affiant for some of them?
|

! *

.

L
;

_ _ _ _ _ _ _ _ _ _
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1 AGBwrb I A (Witness Prunty) Not on Contention 9

2 Q Are you familiar, Mr. Prunty, with the, questions

3 and answers?fq.

O 4 A Yes, I'm generally f amiliar.

5 Q- Has the actual I'll say applicants' review and

6 acceptance of the environmental qualification reports for

7 all the equipment at Harris covered by Contention 9, been

8 completed yet? I mean, covered by Contention 9 as we're

9 dealing wi th it here.

"

10 A (Witne ss Yandow) I can't say that, no.

11 Q Okay.

12 Do you know which items haven't been fully

13 accepted?
-

(]) 1-4 A Give me a second.

15 0 Sure.

16 (Pause . )

- 17 A Well, there's really only three that are

18 equipment-specific, and of the three we've accepted two

19 f u lly. We've reviewed the third but we haven't finished the

20 review.

21 Q Okay.

22 Which are the two, and then what's the third,

23 please?

.(O_) 24 A The Barton issue, we've finished the review of
N

25 that report and found it acceptable for Shearon Harris.

4

- - , ,-----.---,---m-,,, ,-- +---n---.---,e ---n..e- . -- ---,,v,,- _- --- ----, ---,.m,--m,-
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2 AGBwrb- I The RTD reports we have reviewed and found acceptable. The

2 Limitorque reports we're still working on.

3 0 Do you have all the reports on Limitorques?

(-;v '4 A To the bes t of .my knowledge , yes'.

5 0 Okay.

6 One of the interrogatory responses indicates that

7 all test failures of equipment required to be

8 environmentally qualified must be documented by the vendor.

9 Would a vendor who had conducted a EQ test on one

10 of these items covered by Contention 9 as we now have it,

11 have to notify you, the power plant -- a power plant that's

12 using those items, if a test f ailure occurred? ,

13 MR . O' NE I LL Mr. Chairman , I object to asking

14 this question at this time. There's a whole contention that,f-)

LJ *
15 gets. into that issue, 90, on type test reporting. And

.

16 that's the whole purpose of that issue. It seems to me the

17 record would be a li.ttle bit clearer if we deal with the

18 issues as they come. along, and Mr. Prunty will be there on

19 that panel as well.

20 MR. EDDLEMANs Well, one of the things I'm trying

21 to get at is whether there have been any f ailure in some of

22 these other areas, and I don't know if that is covered by 9G

23 or not1.

24 JUDGE KELLEY: I thought Mr. O'Neill is indicating
)

'

25 that it is.

.
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1. . AGBwrb i M1. O'NEILL: Well, the question, as I understood

2 it, was with respect to type tests and any f ailures as

S 3 addr es sed in 9 . Now, with respect to Limitorque values or9
J

4 Barton transmitters, that is issue is specifically defined,

5 and we're not opening up this contention to any questions

6 about any failure of the whole environmental qu'alification

7 pr ogra m. We're dealing with the issues as they're set out

8 here.
.

9 JUDGE KELLEY: Sustained. Deal with it under 9g.

10 MR. EDDLEMAN A ll right .
,

11 BY MR. EDDLEMAN

12 0 Do the Limitorque values and the other things --

13 other specific items of equipment !as specified or dealt with-

() 14 in Contentions 9a through 9f.. have to be qualified for a

15 harsh environment .if they are located in one?

16 A (Wi tne ss Prunty) If they perf orm a safety

17 function in that harsh environment and are required to

18 mitigate or prevent an accident, then they would be

19 qualified for that environment.

20 0 They would have to be, wouldn't they?

21 A Yes, they would.

22

23

() 24

25

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



.

8640 -22 0'l- 4998

I. AGBpp I 0 To your knowledge , has the Applicant's definition

2 of harsh environment changed since the interrogatory
A

3 responses on Contention 9 were put out last April?

.O
4 A I don't recall exactly.

5 0 Do you have a copy of those responses there, sir?

6 A I've got some of them, which --

7 0 on Contention 9 I would hope you would have the

8 ones on Contention 9 dated April 17, 1984?.

9 A Yes, I have that one. Where are you?

10 0 Page number 16, .if you have got the same page

il numbers that were in :ny copy t aat I got. Down at the bottom

12 9-3B?.

13 A Yes. That is still our definition of harsh-.

_ ({}} 14 environment.

15 0 I would like to read it and just have you check

16 me. ' A harsh environment is "an environment with a

17 significant change (increase in pertinent environmental

18 stress f actors) due to a design basis event, such as, loss

19 of coolant a,ccident, main steam line break or high energy
20 line break, . including a significant increase in radiation

21 due to recirculation of containment sump fluid." That 's t he

22 wnole definition there, right?

23 A That's correct.

() 24 0 And then the interrogatory response goes on to
, ,

25 say that, "neither 10CFR50 Appendix A, 10CFR5049 or NUREG

I

, , ._ _ _ _ _ - - _ _ , . _ . . _ _ _ . _ _ - _ _ __ . _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _
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}-'AGBpp I 0583 defines harsh environment , however, 10CFR50.49C defines

2 mild environment ," correct?

.

.

3 A That's correct.
'

V '4 0 We might continue here on 9-4. A response, s ame

5 page we went over to. It says there that ae nvironment al

6 qualification of electrical equipment will initially be

7 achieved prior to fuel load." Are you having any problems

8 meeting that schedule of f uel load as in June of '85?

9 A I'm not able to address the entire schedule.

10 0 Well, let's say, the items covered by Contention

11 9 here , let's keep to that?

12 A The environmental qualification program is.

13 / proceeding toward that end.
-

- 14 O In other words, if the plant turned out to be
,

15 / ready to load fuel on the ist of June , '85, you'd have the

16 EQ done by then, as far as you know. Is that what you're

17 saying?

18 A As f ar as I know, we would be ready to support

19' f uel loading .in June of '85.

20 A (Witne.ss Yandow) I might add that if there were

21 any equipment that would not be qualified we would provide a

22 justification for interim operation. But there is no
s

23 equipment that I am aware of that we will need for.

24 0 Okay.

25 May I turn to the response 9-7A on page 20 here?

!

_ . . _
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:11 AGBpp ' l' Do you have that?

2 A' (Witness Prenty) Yes.'

,
.

;[_
'3 A (Witness Yandow) Yes.

'

4 0 The question is asked, "Do you believe there are

5 any inadequacies in SER Section 311 that is the safety

6 evaluation report?" Tre answer is that Applicants do not

7 believe so. Do you still believe that?>

'

8 A (Witness Pronty) --

9 MR. O'NEI LL: Obj e c tion . Mr. Chairman, this

10 question by its term goes to the entire environmental

11 qualification program. I believe we are going f ar afield

12 now of the specific issues that have been admitted for.

13 litigation, to start asking about whether these gentlemen
,

(J~i 14 believe there are any inadequacies with respect to the

15 entire program.

16 MR. EDDLEMAN I . think it has been asked and
.

17 answered and what I'm going. to follow on is to ask about

18 open items in SER all that relate to these parts of

19 Contention 9

20 JUDGE KELLEY: It is 20 minutes of 5. I think

21 the objection has a general observation and is well taken.

22 We. do have to keep within the parameters of this

23 contention. If you want to tie in open items that relate to

(A) 24 various subparts of the contention, then we can take that as

25 it goes.

s

, - - , - _ _, . - - - , . . - - - , - - - _ - _ _ - , - - , . _ - - - . . - - - - . . . _ - . - _ - - - - - - , , , - . .
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fbAGBpp i ' Let me ask just in terms of how you plan to go
or

gf- 2 about this. You are .now into questions about - questions

WT 3 arising out of discovery, right?
-

ba'

, e
A c4 - MR. EDDLEMAN: Yes.aw- p >j

,
'S JUDGE KELLEY: And is that conceptually tied to

.

c+> - 6 testimony on Con'tention 9, the . introductory piece, or are we' ''

,

7 through with Contention 9, the introductory piece of
,

8- testimony?
,

'

9 MR. EDDLEMAN: I am taking it that we are -

10 Contention 9, the. introductory part is, as I understand it,rb- e.s<. .;

. QY >
.11 sort of,An overview. It bas,'cally is an introduction that

'

,

y }
12 app 11es< totall of thes'e things. Now, I've got one probl.em.

'))
g 13 in that' the discovery was done and ended as I recall - you

.r~,

14 know, cut .off by the date as specified by the Board's ordert{}
~4Y 15 before we went through and respecified Contention 9. .So>

e .t a .,,

$!/16
if I ask him, well, the questi:, says so-and-so, is that

.M .

sti'll true , sometimes the questions will be a good bit
..<

-17
.)',

18 broade- than the- specification we got. Bu t , in every case
,

i 19 when I'm going to ask something like that, I'll tie it in tog3

n. .

I go on. I'm not going to20 the specifications we have now aso .

L

| 21 just say, this is broad, and then I'm going to get broader.
|

22 I'm going to say, this question and, now, how does that

23 apply to what we're doing here?

| [J'5 24 JUDGE KELLEY: Well. I think I understand what
25 you're saying and, I'm still not clear about the

-

t

(
f ,
y

8,, b

__ _ _ _ _ . - - , - _ _ _ _ -. -. _ . _ _ __ _. __ .__ - - . ~ _ .
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I AGBpp I architecture of all this.
'

2 I mean I've re ad' the testimony , the introductory
i

- 3 piece on 9. It's an overvlew, that's true . It seems to me._

- \-)'f,

4 that it's cast deliberately in very general terms.

''

5 Statements are made that one could hardly argue with. There

6 doesn't seem_ to me to be much to cross about, once you get

7 past the qualifications.

8 Now, it may be that what you just talked about,

9- that that's valid enough questioning under these various

10 parts. I'm wondering whether we're going to end up doing it

11 twice, if y3u start tying in those broad questions to

12 subparts and then we have panels on subparts and we go back

~ 13 over the same ground.

14 If so, I'm kind of concerned about that.
{v^) _

15 MR. EDDLEMAN I don'.t int e nd t o go ove r i t in --

16 in other words -- for example, if we get an answer that

17 there's open items related to, say, 9X, ok ay, that's all the

18 f arther I'll GL with these guys and then when the next panel

19 comes up --

20 JUDGE KELLEY: Until you get to the next panel.

21 MR. EDDLEMAN: -- the panel comes up on 9X, I'm

.22 going to say , what about the open items that this panel

23 identified.

24 JUDGE KELLEY: Okay. Just so we know where we(' 'j-
25 are. Are you about done with the introduc tory part, you

. _ _ . _ _ __ _. -__ ._. - . _ _ . _ . - _ _ - - _ _ . . . _ _ _ _ _ , _ . . _ . ..
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;1 .AGBpp 1. about ready to move on to Limitorque valves, when we get in

2 o n ---

,,
- MR. EDDLEMAN: Yes. Yes, I'm about done. What I3

-) 4 planned to do was start up the Limitorques Tuesday.

5 JUDGE KELLEY: Okay.

6 Well, I.think we might as well stop'. Anything

7 else that needs to be raised or said before Tuesday morning?

8 MR. EDDLEMAN Does that mean the objection is

9 s stained?u

10 JUDGE KELLEY: We ll , I think you said, correctly,

.11 it had been asked and answered, and then you were going to

12 go on to p ar t i cul ars , so I gue ss I 'm o ve rr ul in g it , In.

13 effect, but I'm expressing a concern that's consistent with

- 14 the objection.

15 MR. EDDiEMAN: Well, I understand that, but what

16 I'm --

17 JUDGE KELLEY: Clear enough f or Friday af ternoon?

18 MR. EDDLEMAN: Yes , s ir . Clear enough for late

19 Friday af ternoon. But I had one more question along this

20 line before I was through.

21 JUDGE KELLEY: Short one?

22 MR. EDDLEMAN Yes.

2J JUDGE KELLEY: Go ahead.

[f%% 24 BY MR. EDDLEMAN:,

( )
| 25 0 The question is, of the open it ems in SER 3.11,

.

- ~ , - -- , - -r- w-.m- - - , - , - ~ . - - - ,,
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)' AGBpp I which apply to the parts of Centention 9 that we're dealing

2 with here, gentlemen?

3 A (Witness Pronty) What is the question?
'

) 4 Q As to the open items in saf ety evaluation report

5 section 3.11 which apply to the parts of Contention 9, that

6 1.s A through G or any of them that we are dealing with here?

7
~

JUDGE KELLEY: That is something the gentleman

8 could answer first thing Monday morning. He has got to go

9 'down a bunch of lists, I take it?

10 MR. EDDLEMAN: If they have to take some tine ,
'

.11 it'1.1 be f ine if .they answer it Monday --- Tuesday, I mean.

12 JUDGE KELLEY: Let's do it that way..

13 Anything else that's -- if Mr. Pronty can come

7q back with the answer on Tuesday morning, we don't want to14

\''/
,

15 ruin your weekend, but it might take longer than we want to

16 spend right now.

17 Anything else that has to be brought up right

18 now?

19 MR. RUNKLE: I had one thing real quick.

20 JUDGE KELLEY: Okay.*

21 MR. RUNKLE: It was on the limi ted appearance

.22 hearing on Tuesday evening. It's still on for 7:30?

23 JUDGE KELLEY: I'm glad you mentioned that.

/<1 24 Tuesday evening. It got a couple of lines in the paper the
U

25 other day. We would only suggest that among the Intervenor
,

i

- . _ . . . _ . -
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'l - J AGBpp i groups, particularly our people who want to come and say

2 something, I hope that-you will spread the word to the

3 extent you can.

xJ 4 MR. RUNKLE: It ls to be starting --

5 JUDGE KELLEY: 7:30 right here.

6 MR. RUNKLE: Will there be en e nding time?

7 JUDGE KELLEY: 7:30 to 9:30, five minutes apiece,

8 first come, first serve. We'll make a list as people come

9 in, they'll sign up and that's the order in which they

10 speak.

.11 MR. RUNKLE: And that'll cut it of f at 9:30 even

.12 if other --.

13 JUDGE KELLEY: We'll run a little over if there

14 are a whole bunch of people here. We can go a little--

)m-

15 longer. It's not that tight.

16 MR. RUNKLE: I had just been asked this

17 question.

18 JUDGE KELLEY: Okay.

19 If nothing else , we're adjourned until 9: 30

20 Tuesday morning.

21 Whereupon, at 4:47 p.m., the hearing was adjourned, to

22 reconvene at 9:30 a.m. , Tuesday, October 23, 1984, at this

23 same place.) !

[(?'\, 24
_/ ,

'

25 |

l

l

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