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{- 1 PROCEED INGS

2 SATURDAY, MARCH 23, 1985

3

4 MR. POSLUSNY: Good afternoon Ms. Ellis, i

.

5 Mr. Beck. I want to welcome everybody. The purpose of
,

6 this meeting is to conduct a feedback discussion with

(kessrs.WalshandMr.Doyl}{regardingtheirconcerns7

8 about the Comanch3 Peak Plant, to also request comments

q and-any clarification from them and to allow the9

i '
10 Applicant to also comment and ask questions.

11 '| As far as structure, each NRC team member here
;

I
i

today will identify the key issues for each area,12

13 provide the statu.s discussion of our effort and, lastly,

14 request commentsandclarificationcommentsfrom(hsssrs. |

|. ~~

|WalshandDoyleandtheApplicant.
-15 ;

,

Wewouldaskthat(c.WalshandMr.Doylffdo16 !
!

17 . not address new issues at this meeting. We feel that if
h '

18 || you have new items, we would like'for you to take them .{
>

19,i[ to Mr. Noonan through the proper channels. We have a |

20 lot to cover today, i

|

21 As you know, the meeting is being transcribed, j

22 and we ask that each speaker identify himself when you

23 first start speaking. And copies of the transcripts

24 will be provided to all parties. !

25 What we would like to do is cover the summary
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[ 1 disposition items this morning -- or this afternoon --

2 first, then go into cable tray concerns. And we have a

3 few structural allegations.

4 So we would like to start off with

5 Mr. Landers, please.

6

7 PRESENTATION BY DON LANDERS

8 .

9 | MR. LANDERS: Good morning or good j

10 afternoon. I'm here.to talk.really about the draft

11 report that I submitted to the Staff on February 21st, |
.

12 and I'm sure that by now everyone has had a chance to

13 review that so I will not spena a lot of time discussing

14 specific items other than to indicate that in reviewing

15 the desig.n process that was'in place over a period of
16 years at Comanche Peak, that I did arrive at some

|'
17 . concerns. And based on those concerns, I made some i

b |
18 j' recommendations to the Staff, that further work had to j

'
19 be done before I could make a judgment on the adequacy

,

20 of the design that is currently in place.

21 What I would prefer to do is to respond to any

22 questions or go into detail on issues that I have

23 addressed in the report, rather than go over them again

24 in detail since I have already done that in the previous

25 ! meeting. If that's acceptable to everyone, I would | |
t t )

'
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(, 1 prefer to do that.

2 MS. ELLIS: I think that -- Juanita

3 Ellis.

thinkthatprobablyh,r.DoyleandMr.Walsh4 I

5 are much more interested at this point in hearing the

6 Staff's assessment of the particular technical matters

7 rather than so much, you know, the design QA aspects of

8 it. I think that's the primary thing that we would like

9 to have you address if possible, as much as possible. ,

'

10 The others'on design GA issues -- as I

11 mentioned before, there are certain other matters that,

' i

12 we are concerned about which we do want to get some more
i

13 information from the Staff regarding.'

||
14 li But I think that if I could, I would like to

i

15 i mention a couple of things here. One thing, the summary i
I.'

u i.

16 || disposition motions, I realize that this is the format ;

i; i
17

'

that you want to follow here, but I want to mention a '

|- i

( 18 L couple of things about that.
( s.

19 || One is that first of all, many of the summary
U

I20 | dispositions, if you have not noticed, were signed by

@IarkWalsh]}andIwant to be sure it's clear in your21q

mindsthatdoesnotmeanthat(d.ackDoyl[$hasnoinput22 to

'
23 them. And, in fact, many of the things he testified ;

|24 about are included in those summary dispositions. So,

25 in other words, this was not just ( ar[} talking or |
'
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1 anything like this; this goes far beyond that.

2 Also, I would like also to mention that as far

3 as we are concerned at this point in time, our current7

4 thinking and our current feeling is that basically all
'

5 bets are off as far as the plan that the Applicants '

6 presented, proving whether or not the design of Comanche

7 Peak was adequate. We think that they are more in

8 trouble now than when they were when they started out.

9 f And'they have not done what they said they were going to j

10 de as far as Cygna, asfarasaddressingthe(I"alsh/Doyl]e
11 i concerns. Their expert is scmewhere in Wyoming ,

Il '

12 } somewhere on horseback,.I suppose. We haven't heard
..

13 anything from him yet.

j The motions for summary disposition leave out14
et

15 |, many items which need to be addressed. And I think at j

16 this peint in time we are,very concerned about the

17 [ issues and abcut the Staff's approach to these' issues

18 because we think at this point, based on what the Staff
[

19 ; has already seen and what we have seen, the Staff should i

:i
20 not be narrowing your perspective to just these motionsg

a
21 for summary disposition.

22 'I Ken mentioned something about that, I think,'

i

23 . in the last meeting,,and I think.that that's something
I I

14 :. that we want te be very clear abcut. As far as we are '

allthe(Ealsh/Doyld} concerns'are still valid i
25 concerned, l

' '
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1 concerns. They've not been adequately addressed, and we

2 think they all need to be. So with that caveat -- I

3 know that you do want to continue with the motion for

4 summary disposition on that basis, but I want to make
*

5 clear that that was our position.

6 MR. POSLUSNY: Chet Poslusny.

7 Is there nothing that you want to hear further

8 from Don?
.

9 h SR . WALSH) This is hark Walsh) speaking.-

,

10
.

I wasn't aware what the agenda was going to
;!

11 [ be, so I'm not prepared.

12 | MR. POSLUSNY: Your items here and able

li13 | to answer questions.
,

Bothfh,r. WalshandMr.Doyl}14 MS. ELLIS:

15 have read the transcript of the last two meetings, the |
'

t

16 February 26th and 27th meeting, so you don't need to, !
,

,

17 ' you know, repeat the things that were said there. If
n

18 |' there is anything -- what we would like to do is to find
l'

19 li out the Staff's position on these matters as much as '

, ''20 possible.
,

21 Go ahead.

hhR. DOYLE) This is[[ack Doyle]22

23 I think we would also still like to know what ,

24 the Staff position is and what he had to say in his.

li
25 I; report. So I think his question is valid, is what I'm

n

'
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1 trying to say.
,

2 MR. BOSNAK: This is Bob Bosnak.

3 If you read the draft report that Don Landers

4 prepared, do you have any questions, because he went

5 into more than just QA. He covered a lot of technical

6 things. So we wondered if you had any questions that

7 you might want to ask Don Landers on that report,

8 particularly on the technical areas.

h . DOYLE] Not really because most of |
9

o ..

10 q what he had to say, obviously I concurred with. What I

I would like to know is what is the Applicants' position11

12 on his report and what the Staff position is on his

13 report.

14 MR. BECK: John Beck.

15 Can I interject here if I may? And I'm not |

. . I
16 making an observation on what the Staff's inrent in this i

|
-

i
meeting or get-together was today. Let me make clear17 i

! i

18 | what our intent is and what we would like to assure |

19 happens to the best we can in the course of the

20 afternoon.

21 - As we've indicated in our meetings with Staff

22 earlier, we're in the process of preparing a -

23 comprehensive response plan to a number of PRT issues.
I

As a composite piece of that plan, we have also included24 i

|25 what we refer to as " design adequacy." Within that
t
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( l design adequacy umbrella will fall a number of issues,

]2 not the least ofwhichare(kalsh/Doyl,econcerns, if I
3 could use that in quotes, that are before the ASLB at

4 this point in time.

5 Our desire today is to be sure that within the

constraints of those (kalsh/Doyle] concerns that are on6

7 the table that there are not any issues that hg. Walsh
8 and Mr. Doylk)feelhavenotbeenadequatelycoveredor

1

[ amplified or clarified in the record because that record- 9

10 is certainly available to the CFRT. |

11 j|. So we want to have that interaction that will
i' I

12 i assure us that we're not missing anything if, in viewing !

l' ~

13 that record, we haven't got the whole story. So it's an:

14 ! opportunity for CPRT, the Comanche Peak response effort
.

|

15 || being led by Mr. Levin, certainly as a whole on design ;

't i,

16 ;. adequacy, that he has this opportunity to interact. j
ll i-17

' I would like it to be as free and as open and
!

ascomprehensiveas(dr.WalshandMr. Doylh)wouldmake~ 18

19 it, and that's the prime reason we're here. |

Mr.Doylj}again. f(MR.20 DOYLE:
,

. #

21 .That's my feelings exactly, is that it should

22 not be limited to a narrow scope which encompassed only
|

23 the summary dispositions because, in the first place, !

24 li the summary dispositions only addressed a few areas.
i '

25 0 And many of the areas that were discussed as long as
il
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( l almost -- going on three years ago now, were never
.

2 touched upon in the summary dispositions.

3 In addition to that, there are other areas

4 that came out as a result of Cygna which for some reason

5 also fell by the wayside. We have one motion for .

6 summary disposition that's been answerable within 20

7 days that's now going on six months with no answers.

8 And I think what we want to do is get all the points up

9 i now; otherwise, we'll just be going over the same |
.

ii
10 g network all over again at some future date.

, -

11 i MS. ELLIS: This is Juanita Ellis again.

12 One of the things, John, that I think needs to |

13 be clarified perhaps that would be helpful to us to know
'

14 is how much does your new team know because at this t

.

15 * | point in time we're not really sure, having reviewed all {
i :

16 | the records, you know. If so, then I think maybe there
! !

17 is a basis for talking. But if the record hasn't been

- 18 thoroughly reviewed as of yet, I think we need'to know |

19 where you're coming from at this point in time and'what'

I20 the status is of that. Could you maybe clarify that for |

21 us? -

22 MR. BECK: I won't put words in

23 Mr. Levin's mouth. I'll let him speak for himself in

24 that regard. i

MR. LEVIN: Maybe the first thing, ;25
|

'
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1 Juanita, would be to discuss how we're going about our

2 development of initiatives to just the entire design

3 adequacy question.

4 I think what we want to be sure of is that
'

5 we've, in terms of breadth, identified the full range of
i

6 issues tha,t may exist on the part ofCASEandkackDoyle |

and Mark Walsh as well as th'e Staff, as well as'Cygna.7
\

8 And we have been in the process of trying to define
:

9 !! those boundaries.

10 We're not, as part of our program, going to

11 specifically go after, even though it will include this, '

e

12
,

but it will not be limited to 'specifically going after

13 issues that are brought forward by any of those parties.

; The program is intended to be able to provide an
|

14
h
i umbrella that would include those as well as anything |15
h,i i

.. .

16 else.
'

..

!il +

17 j. So if we achieve our objective in these series :

f18 of meetings -- and this is the third in a series. We've
'

j i
19 .

met with Cygna; we've met with the Staff back in t, j
'

20 ; February and here today -- our objective would be to i

21 come up with a program that is broad enough, [
,

22 comprehensive enough that even if we didn't know about [
.

l !

23 the specific issues that have been raised by any of the f
24 parties, we would be able to detect those as well as

. ii '

., |
; ;

'

| others.25
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[ 1 So I'm not sure that in terms of this meeting,

2 for example, we would have to get involved in every --

3 you might say microscopic issue, if I can just term it

4 that way, but we want to be sure that we've got the

5 general areas identified,~the key problems identified so

6 that we can go forward and know that our program has the

7 attributes, that we'll be able to identify issues that

8 are similar to ones that have been brought forward by

and resolve them. |
!.

the three parties I mentioned,9
'

10 So, yes, I' understand there are these 16;
,

areas. We want to be sure that we have a comprehensive11 '

i12 understanding of what they are, anything that's related,

Il
13 ' to them, and any clarification you would like to

:
14 provide. And we'll come forward and undoubtedly have j

,|| -

'15 'i future meetings where we'll discuss a program th'at will

16 ;; deal with those. !
*

.. !

17 '! And I want to assure that you it will not be
j. t

'

18 !! limited to the explicit express concern that may be on

19 the table right now. It wouldn't be a very good program
!

I
20 if we weren't able to address why we don't believe there |

21 are similar concerns that have not been detected today.

22 MS. ELLIS: I think you've hit on one of

23 j the things, one the problems as we see them right now.
I

24 .i You mentioned these are 16 areas. The Walsh/Doyle
,

4
25 concerns go far beyond that, and that's one of our ;

i
-

~
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f( 1 concerns is how much of the recor'd you have reviewed at

2 this point in time, how much will you have reviewed at

3 the time ycu make your proposal April the let or

4 thereabouts, how much have you read of all of this?

5 And I would like to point out, too, you

6 mentioned that this is a series of meetings. This is
,

7 really the first opportunity that [k,ack Doyle and Mark
,

8 Walsh 'have had to sit down with th.e NRC Staff people on
-

I9 a basis like this, on a one-to-one more or less basis,t
L !-

10 and discuss these issues. I think it's long overdue,
,

11 : and I'm awfully glad that we're getting this opportunity i

12 now.

13 I But I think that that's one of the primary

reasonsthatwewantedtohave@ack]downhereissothat14

15 he could discuss some of the technical issues with the]
j Staff and find out what the* Staff's thinking is.16

17 MR. LEVIN: Juanita, in the regard, I |
i' |'

18 y believe there are issues beyond the. scope of the 16
|

19 summary dispositions that, for example, Cygna has

!20 raised. And we've had an opportunity to sit down with

21 those people and review those. I believe there are some

22 that are extensions of the 16, for example, that we

23 extracted out of our February meeting with the Staff.
I

24 MS. ELLIS: Excuse me before you go on*

25 with that. -
,

,

~'
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[' 1 MR. LEVIN: Sure.

Therwald/oortjBa11esattoas2 MS. ELLIS:
_

3 are closer like 30 -- just for.the record.

4 MR. LEVIN: Okay. But I wanted to assure

5 you that the effort is, in -f act, much broader than

6 those. Our intent -- and I think John expressed it very

7 well -- is to get a full understanding of that from this

8 meeting if we could, make sure that those are fully

9 clarified in our minds in terms of not necessarily in i

10 \ detail -- okay? -- but to be sure that we have input [
11 J that our program will have the key components in it to

1

12 address the full range of issues that may be related to

! design adequacy question of Comanche Peak.13.

I

hhR. DOYLR) My feeling is that if you
*

~14

15 don't have a complete layout of all of the problems, all ig
|-

16 ! of the shortcomings, particularly in the engineering,
'

,

l' i

17 and you go through and take another bite at the apple, i,

i. *

12 [ then we'll be right back here again for the ones that we
,

|! still have in our hea.d. |19 :

h -

20 l' MR. LEVIN: I agree. I agree with your
| -

21 intent, and I want to make it. absolutely clear that our i

22 intent is not to go after the specific issues that have
i

23 been expressed. We want to develop a program that has

24 the capability to detect'anything at all that may be
b I

25 j 'related in terms of the generic implications of the |
-

:
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[ 1 concerns that you've expressed.

2 Now, what we will be able to do in our program

3 development is deal with the key areas that have been

4 identified to date, and we have provisions in the

5 program. We discussed, in the February 26th meeting, a

6 means of dealing with issues that will come up as our

7 investigation is ongoing to be sure that components of

8 the program that need to be added, as the review goes

9 .: on, will in fact be added; in other words, that an issue
!i i

10 g coming into the process gets properly categorized and,
'

U
11 p in fact, there is a program developed to deal w'th it. |

12 I think we would all be somewhat naive to

13 believe that we could be 100 percent complete at any
,

14 point in time, but we need to be flexible enough that
,

15 j our program can deal with it as time goes on. We're

;f taking a crack at the record, and I can't quote verbatim i16
! ! |

17 of the specific sources of information that represent !e_

11 !

18 i- our data base, but it's quite long. And we're in the :
4 !

!i process of assimilating that, categorizing it, !19
li '

'20 cross-referencing it so that we do have a grasp of the i

21 issues.-

22 We believe that there are certain sources of

23 information that get us 90 percent there very quickly --
,

|
'24 okay? -- and other sources that either are redundant to,

'

25 or, you know, represent the last 10 percent, so to j _ !
!
.-
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;, 1 speak, that we will have -to eventually capture, and |

|
2 we'll present a methodology for capturing that. But

!

3 what we're concentrating on right now is getting the

4 biggest bang for the buck, so to speak, to get all the

5 major things categorized first. And you'll see shortly

6 a program and initiatives that will address those, and

7 there will be a methodology defined on how we'll deal
' '

8 with those parts of the record in terms of volume that

9 need to be addressed but possibly are not -- it would t

10 take a longer period of time to get up front in a

11 : program plan immediately, but there will be a process ,

|;| defined on how we'll deal with it.12 ,

h . DOYLE] My feeling has always been --13

j! and I've said it in testimony and I've said it in14
.:

15 [ affidavits with caveats -- that I be'.ieve the plant can

be saved. However, I don't*believe you can address a j16 '

i

17 problem until you first understand what the problem is, *

,

i.
12 and that's why I was willing to come down here, is to |

"

19 get all the factors that I know on the record. |
'

i; i
MR. LEVIN: I share that objective. 120 .

I !

21 - MR. BECK: John Beck again. |

extent, hack]anything'thatyoufeel22 To that

23 is. not on the record, that's exactly what we want to I

i |
24 hear today because, you know, the record will speak for -

i
. .

25 itself. And our examination of it and the pro ess of {
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( 1 developing CPRT is going to incorporate what we see.

(hR. DOYLE)Well,wecurrentlyhave--2

3 MR. BECK: If there is something missing,

4 that's what we want.

ffR. DOY'LE}Wecurrentlyhave, if I5

6 recall, something on the order of -- what? -- 15,000

7 pages of testimony, several tho~usand documents plus tons

8 of summary dispositions, affidavits, answers to summary

h, dispositions, fourth round answers to summary9
,

'

10 dispositions. And for somebody to have to pere through

11 e all of that to have to pull out the elements that are of
,

i .t
'12 i concern is overwhelming, and I think we could batter

lil serve ourselves if at this particular point'in time we13 i

14 , , , get all the issues on the table in one concise small
)!!

-

15 i record. j
i i

,

16 |i MR. POSLUSNY: Could we st' art with the
,

H !

17 ,: Staff's discussion of this. !

: 1

18 - MS. ELLIS: One more thing I would like !t

19 to mention again~, if I may, before we go on.

20 I think one of the things that we're concerned

21 about, H ow a r d ', is what about things like trends that

22
, have already been~ identified where you already know
I

2.3 there is a problem? What about correcting those |
l'

24 problems? We're concerned from several 1spects. One is
,I

,

!

25 I guess the efficiency of operation, also the cost to ! j

.
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I 1 the ratepayers, which we're also concerned with. Why go

2 ahead, if you know there is a problem, are you going

3 ahead and building the same type of supports, say, in

4 other areas of the plant?

- 5 ~This is the kind of thing I think that we're
-

6 concerned about as well as looking at the specific
.

7 items. MR. LEVIN: I agree with you. I think there is

8 a key difference in the way we are approaching this
I :

9 d design adequacy effort as opposed to the way an effort j

'

10 may have been started a year and a half ago by Cygna,
,

for example, when they came in and -- essentially11 i

!!
12 I! relative to the design question and design verification

i
13 1. of Comanche Peak -- where they had to start with, let's

F

14 y say, a broad filter and identify areas that required
b !

15 further resolution. |
' ~

16 I think to some degree we are at an advantage
i
'

17 of being able to rely upon the worit of a lot of other
i'

1E ' pecple, including the Walsh/Doyle efforts in the past. !
'

ti
19 U And so to that extent we're starting there. I think |

20 there is a degree of verification that goes along with,

21 ! that in terms of trying to appropriate 1y define what the |
,

|
22 issues are that we want to attack. i

i

23 But we're not, for example, starting off with |
'

\
24 a fresh IDVP. We're, in fact, starting off with the

,

i
f

25 : issues defined. We'll qualify them in terms of .

I !
.

'
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i

[ 1 describing what problem we really want to attack. Now, |

2 some of them are going to be very direct. We've already --

3 I think we've indicated in past meetings that we're not

4 going to start, you know, a similar process as may have

5 existed in the past again. We're going to take direct

6 solutions. There are certain pieces of hardware that we

7 believe the most direct path of resolution is to modify

8 them directly. We're not starting from where maybe you

9 were two years ago. Okay? We're going to try to take !,

1C advantage of that, learn from that, and go and take that
J

11 corrective action if it's indicated.:. ,

;

12 so I agree with you.
|.,

,

13- fMR. WALSN Thisis[harkWalsh) !

14 '. In regards to your program, a trend that I
!

15 g have seen coming out of these hearings and the motions
!n

16 1 for summary disposition is that the Applicant has not
!-

'
17 had an effective quality assurance audit program either-

L I
16 from Gibbs and Hill or Grinnell or NPSI or we wouldn't ;

19 b have these problems right now. So when you go looking

20 at specific problems, there is the problem. There is !q
i

l21 d not an effective audit, and it's more than just one '
,

22 . organization. It's the whole plant as a group. ,

i i

23 f Gibbs and Hill structural group had problems |.<

1 i

24 with their cable tray supports, the upper lateral'

25 ; restraint. The audits that were supposedly occurring ;

'

K KENNEDY REPORTING SERYlCE INC.
, , ,

*7000 SMCAL CREEK 56VD. 346.w
AUSTIN. TEX AS 787S7

5 a''' a ' = "

;}' -

,.; + ,.,, ,4 . , . , .
. .. ,

. _

S

, 4 -- - , m- -
~ ' ma ma,



- . . . - . . .- . . . . . . . . . . . .
. . . . .

.

19

.

( 1 were not effective. And just to say, "Well, cable trays

2 are a problem," it's the whole organization that's a

3 problem because they failed in their technical audits.

4 And, you know, essentially what I'm getting at

- 5 is the solution to that problem is go back and audit, do

6 a technical audit on all the calculations or whatever,

7 not just cable trays but the whole smear because they

8 have failed or we wouldn't have these problems right

9 now..

l.

hark, I think that certainly10 MR. LEVIN:

11 in terms of approach and the way we would like to deal )
.

12 with that, we are developing a methodology that, for
,
i

13 ,I example, let's say we have an issue in the cable tray
1

j area and we know a few things about that. We know who14
.

:. |
15, |, did the work; we rcay be able to learn something about

i. . .

16 their programs. Certainly our initial focus would be to

17 verify the quality of that end product design. Okay? ,
i

1

18 i We need to deal with that. |
; ;

!19 || But, you know, as we ask ourselves questions;

|!

| 20 as to why that occurred, the first place we'.11 start, to |.

j 21 try to define how broad or narrow it may be, is to test

22 the work of that group. The first question we ask is::

t i

23 | What else have they done? Okay? And if they have '

d|i centributed to other design products on site, t. hen we
!

2 /. .

. 'i >

25 will, in fact, go look at those products.
-s

k
%
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1 But I want to make one thing clear. We still

want to take2 again -- getting back to Juanita's point --

3 advantage of existing work. Cygna has audited

4 calculations that may be of value or give us some input,

5 insight into that question as well. It won't be

6 starting from scratch. I think th'at Cygna probably has

7 looked at or other organizations likes TRT -- for
|
"

8 example, you mentioned other cales in the civil area --;

9 h where we'll learn something that will have, you know, *

10 some impact on that question.
,

11 You know, I look forward to the opportunity to ,

';

12 !! show you how we're going to do that. I'm trying to pull
it '13 l out some paper here of the kinds of attributes that
l!

14 !! might be considered in such a question in terms of our i

!! i

15 trying to either isolate it or, if it is broader, tog ,

*

16 identify that fact.

17 Let me list some attributes that would tend to'

i

18 ' qua.lify this, and this is going into the. development of

19 a logic. ,

20 The first point I mentioned was what was a
,,.

: ' i

21 common engineering discipline, what the related i;,

| engineering disciplines might be, responsible manager or .22
;-

,

23 supervisor, responsible organization, responsible work | .

l
: ,

24 centerc, interfcce with cther groups, whether it was !'

|

{ done under the same progrcm or related program, same i
~

25
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[ 1 procedures, related procedures, same QA/QC organization,

2 the same process. Questions like that will be asked to

3 try to isolate -- either isolate or expand it, as the

4 case may be.

- 5 And the list is longer, and we hope to be able

6 to define a logic that -- this is input into that, and

7 it's ongoing right now as to how we'll accomplish the

8 intent.

9 i: MS. ELLIS: We'll look forward to getting

1C mere on that. '

,

11 o one more comment, and then we would like to

12 hear'from the Staff.
I

I I just want to point out that Jack and Mark13
!|!

14 !! will do the best they can to respond off the top of
I!

|- 15 their head here today, but I want to emphasize again, as.

-
i

16 ;' far as we're concerned, all'thelWalsh/Doyle. concerns are ;
i a.__ s

,
17 still open questions. t,

;..

18 MR. POSLUSNY: We'll get started. I just j

19 wanted to answer one question. We have not developed !

20 i, our position on tir. Landers' report yet.
||

21 So should we begin. Dave..-

22

23 i
*

,

. I i

'
; 1

25 !' !
'

'
I

'
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(' 1 PRESENTATION BY DAVE TERAO

2

3 MR. TERAO: Dave Terao. Okay.

4 I think the first item of the motion for

.
5 summary disposition I would like to talk about is the

6 issue of p9'
7 Let me ask one question before we get into

8 that. As Chet mentioned, that Don Landers' report is
:

i| I

S [ still in draft form. It's not formally reviewed and

10 cceepted. Eut at thic point one of the purposes of this

11 p meeting, we thought we would like to get your comments

!! on it so that we could factor it into the final Staff12
I'

13 |! position. So if you did have any comments, I would like |
li

14 !| to hear that today.
l-

fER.
.

DOYLE: . Well, the only point in there15 .

; L
,

'16 with which I couldn't 100 p*ercent agree with is he kind

17 of treated seismic lightly. While I do agree that the I

i'
10 transients are more critical and can cause more grief, j

,

19 b /

20 MR. LANDERS: 1:ay I?; .

21 I think, infact,|},ack])that 'I exclude

22
.|

stability from that argument, that when I suggest that

23 , I'm not overly-concerned about seismic, I exclude the
I |

j stability situation becauce I'm concerned about the24
l'

25 o stability situation in a non-seismic environment.
Il i

.
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hR. DOYLE] Yes.( 1

'

2 MR. LANDERS: So when I say my concerns

3 with respect to seismic, as pointed out on Page 8, are !

!

4 related to a number of other issues which have nothing |
t

5 to do, in fact, with the stability issue, but it is-

6 really related to the loadings that are imposed on the ',
-

t

7 plant versus the loadings for which the plant was --

, h . DOYLE] A lot of times I'm reading |8
.,

S this stuff, I kind of read it through a fog. I'm i i

!
~

10 {; working 12 hours six days, and then I have to in my
,

h spare time go through all this material. '

ii
11 j.

12 MR. LANDERS: I -understand. That is an '

13 | appropriate point. I also separate stability from my !

i

14 I lack of seismic 'oncerns --
d

hR.15 DOYLE Yes. ;
6 >

16 !:i MR. TERAC: Okay. This is David Terac !
.

|| .t !

17 ,; again. And with that, I think it leads right into i
-

j:
'

18 stability, j j
' I19 !! What I will basically be doing is getting into

f"
; 20 some of the details cf the Staff review cf the stability '

21 issue. At the February 26th and 27th meeting with the
.

22 Applicant, I really did not get a chance to get into the
,

I 23 details. So actually this meeting is beneficial for
'

|
,

! 24 both the Applicant and for CASE today. '

,

25 I think, Howard, you wanted me to get into the |
'

;

''
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( 1 details at that meeting, but apparently it wasn't

2 , structured for me to do so.

-

Let me just basically try to summarize what3

4 the issue on instability is. This may be a little

I
- 5 rough, and I apologize. But the issue of instability of i

l

6 pipe supports first came up back in about 1982 when CASE

witnesshckDoyl submitted several preliminary design7

|q: drawings of the Comanche Peak pipe supports which heS
.

9 alleged were unstable. Andinparticularh.Doylh
'' N 4s . - s10 alleged that the - - " '-' - ..-r

11 i
~

,

12 | ~~~Ym~ ~ o wn n - m-a .~ ~ m.a - '-

|; !

q That was the initial issue of stability back in the j13
. !

14 1: September 1982 hearings.1 :

n .

h.Doy1{alsoexpressedconcernabout15 similar

16 supports without gaps between box frames or U-bolts as

17 also being unstable because these gaps could be forced

k 1E by yielding and cause permanent defornation of the pipe,

1S box frate, or U-bolt and' ben'

20 at's rotation cf.

| 21 the frame around the pipe. I
; : i
'

22 . !
So according to the Applicants -- Mr. Doyle' '

23 j also raised the concern with double-strutted single |
|| t

24 , plane frace pipe supports. Following the presentation
'

.

25 6 of evidence on this issue by the parties, the Board .

li
'
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1 decided in their December 28, 1983, design decision that

2 the Applicants had not presented sufficient evidence on

3 the issue of stability, including the safety

4 significance of the unstable designs and an explanation

5 of whether or not the problem was promptly detected by

6 the Applicants' design OA organization.

7 So in response to the Board's two orders, the

8 Applicants committed to provide a detailed description

9 cf the evolution of th'e instability issue, and these are i

10 provided in the motion for a summary decision pcsitions

11
,

on stability.
i .

'

12 That's basically the background of the issue.

13 What I would like to do is first address the Staff's

14 ! response to the Applicants' summary disposition motion.'
i !

-15 ! The Applicants discuss the nature of !

l' of individual pipe support |[ instability in the context16

17 and piping system design. The Applicant referenced the
11 i

18 i' ASME code, Subsection NF, Appendix XVII, Paragraph j

|19 XVII-2221(a) which states, cuotel

l' " General stability shall be provided20 j ;

21 for the structure as a whole and for each |

22 compression element,"

23 end quote.
!

24 Sc according to the Applicant, there was not |)
I

25 j just one form of instability. Stability for each

|( KENNEDY REPORTING SERVICE INC.
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.

( 1 compression element -- that is, individual pipe supports --

2 can occur due to column buckling or rigid body

instability. And the instability discussed in these3 i

4 hearings, according to the Applicant, was the rigid body

- 5 instability.

6 The Applicant also discussed general stability

7 in terms of piping system stability. Although an
i

8 ,I individual pipe support, when viewed unattached to the
il |

[ piping, may appear to be unstable, the relevant9 .

10 consideration is whether the entire piping system with

11 i the pipe supports attached to the piping is stable when
t

i

12 !i considered as a single system..

I|:'13 Furthermore, the Applicants did not believe it
'

i14 was necessary to explicitly address the stability of j

15 piping systems in piping analyses because through the;.

'

16 normal design process, the piping designers achieve a

17 systen which will stay within the specified deflection

18 limits, assuring system stability. ;

19 I That was basically a summary of'what the !

20 : Applicant had said in his motion for summary
1;.

-| disposition. The Staff position on that -- before I get_ |21
j . I

22 ' into the Staff position, I would like to discuss a

|23 little about the concept of instability and its ;p;
censideration in the design of piping systems and

.

24
si

25 ' I individual pipe supports.
!

'
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l There has always been a problem in defining

2 " instability." I think we've recognized that. The

3 Board recognized it in its design decision. There have

4 always been examples given of what an unstable pipe

- 5 support is, but no one really came out with a

6 definition. That was one of the difficulties that the

7 Staff had in trying to review the Applicants' summary

8 disposition motion because, in reviewing the hearing

9 i: record, we never found that anyone ever accepted one
i: ,

10 " definition of what an unstable pipe support was.

11 Basically we're talking about a static'

,

t'
12 instability. And the textbook definition can be

i
13 understood as follows -- this is taken from Elementary ;.

.

14 : Structural Analysis by C. H. Norris and J. B. Wilbur. I

ili -

15 ; To quote:
,

16 "If a' system is displaced slightly
:|

- 17 :: from its equilibrium position, does it
,

18 ji . tend to return to its original position, i

19 I or does it tend to displace further when -

i

a
' '

20 the disturbance is recoved? If it returns,
| | -

21 the system is stable; if it displaces :
:

22 further, the system is unstable," i,

23 end quote.

,| Ncw, that's the textbock definition of " static |24
|

25 instability." i

'
"
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( 1 All right. Now, pipe support instability, as

2 addressed by CASE and Applicant in this proceeding, does

3 not really fit this classical textbook definition of

4 instability. As I said, the Staff review of the record
.

5 on that case is concerned with box frames and U-bolt

6 pipe designs is the potential ability for the box frame

7 or U-bolt to rotate around the pipe or slide a]ong the

8 axial length of the pipe due to a loose or unpredictable

9 d clamping mechanism between the pipe and the support.
4 i

10 CASE has also characterized the unstable.
. .

11 support as a three-bar linkage which, of course, cannet
.

12 accept the load in compression.

| The Applicant has defined pipe support13
.

I
14 i instability in terms of, one, a collapse or a buckling

!
15 ': of a column or, two, rigid body instability where a |

16 support can carry no lead 16 compression.
,- .

17 The second definition was this presented by'

h
18 ; Cygna in the April and May 1984 hearings. But, of '

19 course, Cygna's definition has changed considerably in [
f.

20 their February 19, 1985, letter.

t 21 |
- The Staff finds that instability of pipe !

i
-

'22 supports as discussed in these hearings is related to
~

23 the overall condition of a pipe support being>

,

i i

r. c - " unctions 1; that is, unable to perform its intended24 j
25 f. ' ion. i.
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1 Now, the Staff believes that instability of an

2 individual pipe support should be defined as the
14

3 capability of a support that shifts to an unqualified -

4 position; that is, a position other than the position i
,

. 5 assumed in the piping stress analys.is which could f
|

6 significantly affect the validity of the piping analysis !

7 results. !
1

.

8 Now, that's a very broa'd definition of r

!

inst'bility. Instability of a pipe support could lead j !f9 i a
i.

10 to failure of the piping system by various failure [
!

11 modes, including instability cf the piping system |

12 itself. .

13 That was basically a discussion of the

14 ,i definition of stability. Maybe I should stop there and j
11 - !

15 - ] get any feedback from CASE at this point. .

h.DOYLE I don't think I have anything
'

16
'

17 n to add to it. I think what you're saying is an accurate
i|

statement. Once you get rotation, then you do not have10 '

19 4 the same condition that was assumed for the stress

20 '

input. ,

i

MR. TERAO: Okay. What i would like to j21 -

i

22 discuss next is, in the Applicants' summary disposition i
1
823 motion, there was a discussion of. industry practice

, ,

' !

regarding co' sideration of stability and piping and pipe 124 n

25 support design process. ,
,

'
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'

1 Okay. In general, the Staff agrees with the

2 Applicants' discussion of standard industry practice

3 regarding consideration of stability. However, the

4 Staff does not regard this discussion as being relevant

- 5 to the situation regarding the pipe support instability

6 at Comanche. Peak. The Applicant stated in its statement

7 of material facts, Paragraph 1; quote:

0 " Instability of a particular pipe
h

9 h support, when viewed in isolation from the
i
i10 piping system, 1s of little or no significance.

: :

11 : The relevant consideration is whether the |
'I i

12 entire piping system and associated supports

13 are stable when considered as a single system,,

!
14 i end quote.

I

15 j Now, for standard industry practice related to |
'i . .

16 || pipe support design -- that*is, when one uses your ,

o :
'

17 standard * pin-to-end supports together with conventional
.

*

p !

16 [ pipe clamps -- the Applicants' first statement is valid. .

19 !! For this situation, a pipe clamp with a support, when !
t, *

20 vieved without the pipe, appears to be unstable. It's

21 not self-supporting, in other words.
.

Ithinkthiswassubstantiatedbyhr.Doyle22

23 He noted in the transcript that STRUDL cannot,

I i

2t ; analytically model a tt.*o-pin strut compression without !

'
i

25 i - the pipe because the analysis will result in unlimited ; , ,
I

,

.

K k'""'ov "'pont so sinvice inc.
-

7eoo smeAL casax e6vo. see.w
R

.

ion,~. no. =m ., . .

S **'*a-**"
. . .

" "' g 8
n

I
, g Y- ij - } G

,.*p a. ' *-
.

s * b f d '(* a

,
_ ._



s_.._.___.._._.._- . _ . . _ . . . . . . _ . _ . _ . _ _ _ . . . . . . . . .. .;._....._. .. _ __ _ _ . _ .-

31

( 1 rotations at the pin joints, and this results in an
,

2 unstable condition.

3 However, the Staff notes that while the STRUDL

4 analytical model cannot calculate its condition of pin

5 struts without the pipe, the problem which arises is the

6 limitation of the analysis and the analytical model due

7 to the decoupling of the pipe from the support and not

8 necessarily the fact that the pin strut attached to the

9 i pipe is an unstable condition. I
h .

10 The Staff does not believe that there is any
;,

11 disagreement on this pcint by CASE. The Staff would

12 also note that industry practice dictates that pin i

13 struts do not have to be analyzed using STRUDL because

| these struts are r:lassified as component standard14
, ,

I i

15 't supports which have been previously qualified by a load ;
!

16
|

rating method by the manufadturer.

17 L And the same principle applies to other
'

1E ccmponent standard support items such as clamps,'

,

, n

q extensions, brackets, and U-bolts. The standard19
l'20 industry practice dictates that the application of |
| i
'

21 component standard supports in a conventional manner>

22 precludes the,need for subsequent analyses based on

23 years of previcusly established and a proven design.

h The Staff's concerns stem from the fact that24

25 many of the pipe support designs at Comanche Peak j

*
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.

[ 1 represeat either an unconventional ' application of the

2 component standard supports which have not previously

3 been proven to be acceptable, or the use of

4 unconventional support designs.

- 5 It should be noted also that when one connects

6 the pipe clamp to the piping system, the Staff concurs

7 with the Applicant that the relevant consideration is

8 whether the entir piping system and associated supports

b are stable as a single system. Again, I'm talking about9

U i

10 q a conventional type clamping support.

11 .
The Staff's understanding of the Applicants' ,

12 statement, that each individual pipe support is not

13 required to be self-supporting or self-standing if it is !

14 not attached to the pipe, with which the Staff agrees.
,

15 The Staff would not necessarily concur that if a j
,

i i

16 ;: particular support were unstable when viewed with a ;

l' piping system,
i

:. that there is little or no significance17 -

,

I I*l18 if the system as a whole could be determined to be !
i

19 stable. |

20 And it was in this context of standard |
| 1

21 | industry practice that the SIT Report made its statement !
|

22 at Pages 27 through 28. I won't necessarily read what i

23 the SIT Report said at that portion, but what the SIT

24 Report.'on Pages 27 and 28 was referring to was that a
,

~

25 . cinched U-bolt with no gap would function similar tc a

#
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(~ 1 pipe clamp.
,

2 And the SIT Reports also stated that for a

3 non-rigid box frame -- that's the box frame on pin-end

4 supports -- which could potentially rotate around the

5 pipe, the SIT Report addressed the proposed *'

6 modifications to prevent the rotation of the box frames
.

7 around the axis of the pipe in order to assure system

8 stability. So the Staff does not believe that the SIT.

, | Repcrt was incorrect
~

|.

in wh'at it had said on Pages 27 and9 .

,

''

10 26.

[ For piping systems, the SIT Repcrt was11

12 referring to the fact that system instability cannot be

13 j determined using established piping stress analysis |,

14 ! techniques but can be assessed most effectively by f
'

J! -

15 j piping and support designers using good engineering i
i

I ;

16 i judgment and based on years'of experience and common
.

17 sense rules for supporting piping. i
*

i

18 d Now, the' Applicants stated in its Statement of
'.F

19 |! Material Facts, Paragraph 2: '

U20 " Stability of piping systems is not
.

t

21 as explicitly addressed in piping analysis. .

i

22 However, it is not necessary to do so i

|23 because through the normal design process,n ,

p'
-

24 the piping designers achieve a system which |.,
,

||

|
will stay within the deflection limits and25

,

,
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1 thus will be incapable of the instabilities

2 at issue here,"'

|

3 end quote.

4 The Staff does not concur with the Applicants'

5 above statement, that staying within specified-

6 deflection, limits for piping or supports will maintain

7 system stability. If a piping system were supported in

8 a manner which resulted in an unstable system, then that
'

9 | system, if displaced slightly from its equilibrium j
- |

10 position, would tend to displace further, per the' '

o

11 textbook definition of static instability.
.

12 Furthermore, the Staff is not aware of any

13 specified deflection limits for piping thermal expansion

14 I at Comanche Peak which can also cause system

15 || instability.

16 ! The Applicants in'the above statement have j
li ;

17 incorrectly relied on the validity of the piping i
*

t
*

18 analysis results to predict the piping and support i"

!i

19 8 deflection in order to assure stability while the i
; :

20 analysis itself is incapable of calculating unstable

21 | piping system behavior and large deflections associated ,

.
22 with pipe support instabilities discussed in these

,
~

23 hearings.

f Thus, the Applicants' justification of staying24 -

25.
;

within the analytically predicted deflection lir.its to j

'
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" '

1 assure system stability is not valid. And, as a result,

2 the Staff found -- I believe it was imperative that the

3 piping engineers assure system stability by reviewing

4 the piping and support configurations. And we mentioned

5 those back in the February 26th and 27th meeting.

The d'scussion on standardi6 To conclude:

7 industry practice, the Staff review of the Applicants'
l
I;

discussion on industry practice regarding consideration8 i

:

9
'

of stability and piping and pipe support designs i

10 includes the followin'g:

11 The Staff finds that unstable pipe support .

h designs at Comanche Peak do not conform to standard12
1

13 industry practice; that is, the unstable designs are" -

!-''14 unconventional designs.

15 Furthermore, although the normal iterat'ive, |,

16 design process is adequate for ensuring the stability of !
:

17 piping systems utilizing conventional pipe support*

.

i

18 designs, the process is not adequate for ensuring the i

19 stability of unconventional pipe supports which have not

20 been adequately reviewed in its initial design

21 conception.

22
.

[!
Thus, the Staff finds the Applicants',

i

; 23 ,' discussion of industry practice for stability and piping |
| i,

24 cnd pipe support designs is irrelevant. The relevant I
.

f

25 g consideration is whether the basic performance |
i

j |( KENNEDY REPORTING SERYlCE INC.
. teco smoAt. cattu eLvo. us.w

| AUSTIN. TEM AS 78797

3 im A ,,

,

. . . t-

. .

.

-y ,. p.
.

;

'd'

'



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

I

36

'

('' 1 requirements have been adequately considered in the

2 initial pipe support design in order to ensure the

3 functionality of the pipe support and overall

4 acceptability of the piping system.

5 That concludes my basic discussion of the*

6 overall issue of stability. I can get into some of the .

7 more specific examples given in the summary
1

8 dispositions, but at this point let me stop and get any
|

9,|3| feedback from CASE.
Il

]Ut. DoYL5$}Ican't really think of much10
,

11 to add to that. The point you made about using standard
j| ,

l'
i

12 components, I made in my initial summary disposition,-

13 ; that if you do have a double pin, strut, snubber, or
, .

14 0 what have you, with a conventional clamp, while the
h

15 double pin, if you've undone the clamp, would collapse, f
i

16 attached to the pipe with up and down stream supports to .q
!

17 assist, there would be no instability. It is only in i
.

i

18 the unconventional where we address it or where I -

, .,

19 M address it and what have you. I
;,

[ FIR. WALSH[] In regards to the cinched20
,

i 21 l U-bolt, -that not being clamps, at the time the SIT '

!!22 d Report came out, an attachment has not been tested, and

'23 there was no verification of the program in place to

24 ve:ify thct the bolt had sufficient torque to hold it in :,

.
,,

25 g place. -
, _

'

K KINNEDY REPORTING SERVICE INC. >>
7800 SMCAL CREEN SLVD . 344.W

AUSTfN. TEXAS 78797

;3 .. u. . u.7 s .

,, .
. .

..

, , . . . Jg
.-f.g. . 3., v. ,-. ..

,

' .t. .
^

.' :....% _. .. ;
,

_ _ . _ _ _ . . . . , , . , _ . _ _ _ - , _ . _ . _ _ _ . . . _ _ _ _ - _ _ _ . _ _ . _ . . _ . . _ . .___._.....__ ~



._ ;_. u .___.7-. . . _ _ . . _ . _ . . . . _ . _. . .. . . . . _ _ , .

37

[ 1 And from what I understand right now, is the

2 Applicant has gone in there and painted the bolts. So

3 if they're going to go in there and torque them now,

4 they're going to be getting false readings.

.5 So the items they tested in Unit 2 do not>

6 necessarily mean they were torqued the same way in

7 Unit 1. And to go in there now and torque the ones in
1

8 Unit 1 will give false readings because of the paint.
'S j MR. TERAO: That's because of the paint

10 on the threads themselves. And if they torque them,
,

11 they will get a false reading of what the bolt torque

12 is?
..

,b (MR. WALSH) Correct.13.

14 MR. POSLUSNY: Are there any other
I:

15 comments?.

16 MR. LEVIN: Chet, do we have an
.

17 cpportuniry to clarify things that they've mentioned?

18 Let me make sure I und.erstood at least one -

19 ! portion of your discussion. It had to do with the

20 concept, which I think is very fundamental, that in.

::
i

[ crder to qualify a piping system design, yoi
'

21 want to

22 have evaluated it and its expected behavior completely
:

23 and understand the way that we believe it will behave
1

24 represented ir. the piping system model. And that i

25 g concept I think there is full agreement on.
,

-
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( l And I think that's inherent in your definition

2 also. And also inherent in the definition is the

3 concept that what we're really dealing with here is the

4 system. That's what we're after -- I mean, you know,

5 meeting certain performance requirements of the system.-

6 But if we could just hypothesize something --

7 and it's not that'I have anything particularly intended

8 or particular configuration in mind -- but if we had

fully evaluated a system and there were a particular i9 i

h '

10 component whose behavice may exhibit an individual

11 basis, things that people felt might represent -

12 instability, but the system as a whole still met its

'13 performance' requirements, is that in your mind still --

14 I mean, how does that fit within your definition of

15 # " instability"?
I

16 Is that an unstable situation, if, in fact, we' '

,[ could agree that we analyzed that condition and we could17
n :

18 [ get agreement that its behavior was adequately |

19 h represented in a model?
!.

!20 MR. TERAO: Well, I think the difficulty

21 there, Howard, is that with many of these unstable

22 . d e si gn s,, there is a question of whether or not the
|

23 assumptions used in the piping stress analysis are

24 vclid, whether or net cr.e can assume that the support is !
,

25 as modeled in the stress analysis. |

''
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( 1 If you can somehow demonstrate that the

2 analytical model is appropriate then, of course, yes,

3 you can look at system stability.

4 MR. LEVIN: You've clarified my point.

5 MR. TERAO: But I think the difficulty-

6 that we're having is that we believe these designs,

7 because they are unconventional, tend to invalidate the

8 type of assumptions used in the stress analysis, and

9 ;i it's very difficult to analytically show in a model how |
'

10 these pipe supports are going to behave.

11 MR. LEVIN: I recognize that some of them
,

! may be difficult to represent analytically. And we may |12

'13 not have, you know,'a full -- it may be very difficult
.,

.|
.

14 !! for us to come to some kind of agreement, or anybody, as |

|! !
15 - to how to do that for certain support designs. And I | _

! :

16 | think we've recognized it vbry early. !
!p

And certain types I think we're going to want |17 . '
I!

18 : it -- for that reason -- is correct. It's just the
i

19 easier solution path. But I believe there may be a
il

20 ; subset that doesn't quite exhibit such difficulties in L '

|
21 either modeling or it could be -- maybe we could learn

|>

'

22 something through a test or something that would tend to

23 qualify its behavior so we could represent it in a '
.

'24 model. J,

25 Okay? The objective is, though, to get the j .,

i
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( 1 information in front of us that provides the proof, if

2 you will, that, in fact, this is how it will behave;

3 and, in fact, given that, this is how it should be
'

4 represented in the system model.

5 So I don't think it's a black / white. I think>

6 there are certain particular pieces of hardware that

7 are. We can look at them very readily and say it just

; isn't appropriate to try to do anything, either detailed8 ,

Ii analytical studies or testing, because of the nature of9 e

10 that configuration is'not going to get us anywhere. It

11 would still leave very many open questions as to our.
i,

12 - || ability to be analytically represented in the system. |'
.

!
'

i

13 | MR. TERAO: Right. |
'
, .

-

14 i MR. LEVIN: But I believe there are some !

h !-

possibly -- at least I want to allow that conceptual15
|g !!

possibility -- that we could develop some better

|d
16

!

improved understanding as to the behavior and possibly,17
h

18 I you know, as we reconcile behavior as we believe it will
ll19 t be out in the field, in revised stress analyses, that -

3 ,

20 . that avenue be left open. There are a lot of tools in .

! !

21 the box, and that's still one of the tools, I believe j
-

|
22 anyway. -

27 MR. TERAO :- I believe Don Landers

24 mentioned that in his report, in his discussion on
'

25 . as-built reconciliation. He believed that it was ,

I
'

,

,

k KENNEDY REPORTING $!RV!Cf INC.
'

,.oo s<ou. carex stvo. uc.w

R N-av.,m.v.x., ,.,,,

'3'
- 5 a ' = ==

...a w &-
- :, ~ .- ,

; . v_.

- .
-

q.,. m.

.



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

.

41
:
(
,

[ 1 necessary for an experienced piping designer to look at
,

,

2 some of these support designs in conjunction with the

3 pipeing system to assure that the assumptions he used in :
!

4 his analysis have not been negated. |

5 MR. LEVIN: And I just wanted to assure.

6 you that that exists in our program, _and we intend to do

7 that.,

P
8 MR. WALSH: Excuse me. This is Mark

j Walshspeaking.
'

*

9

i r- ,

Gary Krishnajn who was the site stress leader,10
.

-
.

i;;
11 l' group leader, we have in the record, and he could not

12 tell an unstable support if you showed it to him because
,

13 he's not a' pipe support designer. I'ta.ke that to mean
14 that even people below him would not be able to look at

15 a support and determine if it was stable or unstable,

16 i and they would still continde to analyze it, if it was ;

I t

[!
i 17 unstable, as a stabla support. So you cannot rely on j

18 ,j pipe stress analysis or the person doing the analysis to |
t e

'

19 | model in if it's a stable or unstable support. That's i
!

' I
.

20 going to come out of the pipe support group apparently. !

|
21 MR. TERAO: Well, maybe I didn't make it |

*

.
'

22 clear. I wasn't inferring that only the piping people

23 should look at it. Of course, the program should

24 include both experienced piping and pipe suppert I

- ,.

25 designers working in conjunction in looking at the pipe j - .[.,
*
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.

{ 1 supports and the piping system, not only the piping

2 designers.

hR.DOYLE One thing I would like to3

4 state, though, is in the case of all of these

. 5 double-pinned struts or snubbers with either a box frame

6 or a U-bolt with a gap, I don't think there is a prayer
|

7 of saving those because they are unstable in and of ;

8 themselves.
:

9 o MR. TERAO: I would concur with that. '

e

10 On the other hand, maybe the Applicants should

11 | address this. But I'm under the impression that they

12,fj fixed all the box frames with gaps so that all of them i

i
i

U . . |
13.j; either had zero gap's and all the U-bolts which had gaps !

n

14 !! in them, U-bolts on trapeze designs have been cinched i

i, i

15 ;: up. So . . .
.-

16 d h . DOYLE) But at this point in time,
17 we're not certain that cinching up is a viable solution.

18 MR. TERAO: I agree. That's another --

k. DOYLE] That's another can of worms.| 19
|i

' '20 MR. TERAO: But as far as what you've

21 just mentioned with U-bolts and frames with gaps around
:

22 them, I believe those have been corrected. *

!

QR. DOYLE] In other words, we're not| 23
.

: i
24 . ' discussing that particular aspect of the instability

l'
25 | problem. ;,

.
-
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.

( l DR. CHEN: I will pick up this point,

@ackfwhenIcometodiscussU-bolts.2

kR. DOYLE) Oh, okay.3

kack]Ijustwantedtoadd4 MR. LEVIN:

5 one thing. I believe that the particular types of>

'

6 hardware you mentioned are under serious consideration

7 by us and strong candidates for modification.

@ . DOYLh I'm think I'm lost.8

9 MR. LEVIN: You indicated particular :.i
.:

!10 pieces of hardware that may exhibit properties, you

11 |: know, possibly the support to get in a position that
.. .

,

12 |- would be indeterminate. And you mentioned box frames |
13.,! and single struts, things like that, and that's the type !

t .

14 of configuration that we're prioritizing right now and i
il 8

! And that's one of the |15,lj taking a very serious look at. ._

16 || things at the top of the list. It's one of those things
e

17,.fi that kind of jumps at you first. And we're taking a
,

il
18 serious look at it, and they are strong candidates for

| being corrected.19

WALSH] This is h rk Walsh) again.20 . MR.
!

21 - Earlier I said something about a QA audit,
,

i
22 technical audit. Why wasn't a QA technical audit .|

:

23 catching these unstable supports up to the Cygna Report

24 that came out a few weeks ago? Why didn't somecne from
,

i.

25
|

Texas Utilities or Grinnell or Gibbs and Hill, say, ;
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1 " Hey, this stuff is no good," through a technical audit,

2 if that did exist? .
'

3 MR. TERAO: I could only speculate on

that,(Mark)4

5 When one reviews a support design,.especially-

6 in the bulk that was transmitted in the as-built

7 process, if one looks at the drawings without going up j

8 to the site and looking at the supports themselves,

9 there are just too many details in the support design to

10 look at. And stability, of course, is one of them.

11 : If the person had the support design drawing
'I

12 |
and went to the field and looked at it, he may spot |

!13 those kind of things. But because they are
!

14 | unconventional, it is very difficult to look for those j
'

!

15 kinds of characteristics in a support. In fact, that
; .

16 was one of our conclusions,*is that the design review
'

U'
17 ' required under ANSI N45.2.11 was really not sufficient |

!i |
*

18 to catch those kind of unstable characteristics. 1

L .

19 || It is very unique to Comanche Peak, and it's
||

20 very difficult in this nuclear industry to have someone'

2r look at a support characteristic that no one else has

22 ever looked at before. So it is a very difficult thing

23 to catch. But now that we're aware of it, we're hoping .

24 { that at least now the support designers know what to

25 look for. So initially it was very difficult to catch ,

a,

.

'
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.

1 those kinds of things because of the unconventional

2 designs.

(Dave)amplifyingonthat--3 MR. LEVIN:

4 and I would like to say a few things.

5 No. 1, you know, the process that. existed is

6 somewhat water over the dam with respect to Unit 1. And

7 the appropriate thing to do with Unit 1 is to deal with

8 these problems and correct any that exist.

9 i I certainly hope that in the process of our
n

10 investigation, we'll learn some things towards the -

11 ; answers to your question that we will factor into Unit 2 ,

1 ,.

12 as well as, if they're appropriate, in terms of what we j
t

13 learn problematica11y, into the operations phase.of the , |
:

p two units. |14
lI | i

15 ; ~ So I think it's an appropriate question from i

i

16 the standpoint of lessons learned, cause, and trying to :, ,

|||
?.

correct things in the future. Relative to the specific |17 ,

t
*

18 hardware in Unit 1 and trying to correct it, I think it ! [
t !

19 | may help f ocus our investigation. But the important j |
f

| :
20 i thing with Unit 1 is, in fact, to make sure that the : i

| I

21 quality of the design and construct of the produ'ct is !
'

,

!

22 acceptable. i

1 (.

23 MS. ELLIS: This is Juanita Ellis again. { ;

24 I would like to make just one comment just to
|.

.25 throw in.for whatever it's worth. ;

*
,

f*
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'

1 I understand what you were saying about the

2 difficulty in identifying theue things. But at the same

3 time, once the problem has been identified -- which it

4 has been in these hearings sometime ago -- then it would

5 seem to me that this is the kind of thing that people-

6 would be more on the alert to look for.

AndIrememberspecifically--I'veseenkack)7e

look through drawings and hark 31ook through drawings,8

9 | and there is unstable support, you know. And it seems i

10 [. to me that it has been very slow in coming, that the

11 Applicants have really looked at these problems and !

t

12 ! identify the problems.
'

i

13 I just wanted to mention that because I

14 'i remember specifically, you know, when flipping through !
i e' |

'

p drawings that we received, say, on some other motion for15 ,
,

'

summarydisposition,harhw6uldflipthroughthoseand.16
i;

- 6

17 say "Oh, here is an unstable support." !

F !,

18 MR. TERAO: But to address that, ; (

19 h Ms. Ellis, it gets back into the difficulty that no one !,

1 .

!20 really defined what an unstable support was. So even -

| i -

''

21 though you clearly knew what an unstable support was, .
,

22' ! the Applicant may not have agreed with that definition j
!

23 and was looking for maybe a different type of |

24 ? instability. !
1.

']hR. WALSH) This is @ rk Walsh again. !25
v

*
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,

k
~

1 In regard to'what the Applicants wanted

2 defined, what we were talking about was engineering

3 mechanics, not English. The thing was mechanically [
l

4 inoperative. They may have not realized it, and maybe :
i

5 that's why they're having a problem. j
*

i

6 If they cannot recognize a. problem now, how )
l

7 would they be able to recognize it when they get an j

|

8 operating license? They've got to look now -- we look

|9 at these problems in the Applicants' position, as maybe -
,

!. l

10 . their position when they get an operating license. :
;

!! ,

1

11 j| They're not going to come out and say, you know, "We've |
'. .

12 got thousands of supports unstable." They're going to |
1

.

|13 h come out and say, "We've only got 15." And that's the |
'

t

14 . why they're going to operate that plant. | |
1 1 :

i i

15 ! MR. TERAO: I can address that. The f i
8 ;i

16 Applicant -- it is both a question of English and |

17 p mechanics, and both of them are important. From the
i . |

18 |. mechanics point of view, you have to understand.-- at j !

19 least from my understanding of the record -- that the
|.

20 Applicant relied on his engineering. judgment to justify | |
'

|
*21 the mechanics of the support. Now, of course, the Board

|

~22 ruled that was not appropriate, and the Staff would |
;

23 concur that with unconventional designs, that is I;

i !

inappropriate, too.24 *

25 But it wasn't totally just that he did not | [
.

" ~
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.

1 understand the mechanics of it, but maybe his judgment

2 differed from what your judgment was. One can't deny

-
3 that there is friction of some kind between a U-bolt or

4 a box frame. But your point is well-taken, that it's

5 uncontrolled and there is too much uncertainty involved, |>

6 although you cannot deny that there is friction there.

7 But the Applicant relied on that friction.

kR. WALSH3 And he had no basis for that8

reliance. That's how I see ic. They had no tests; they9 :. .

|..

10 had an unconventional design; they had no method of

11 : proving the thing would work; yet, they went along with ,

i! i

1.2 || the idea that it was okay. |

!|'13 : MR. LANDERS: Excuse me. Could I ask a
II .

14 4, question that addresses the going forward with respect
i

,
. ,

15 to the stability problem? Is it acceptable to step in I

I; i
*16 here? :

17 I MR.'POSLUSNY: Go ahead. !
,

i.

18 [ MR. LANDERS: One of the points that you I-

19 brought up, Howard, with respect to asking{ Dave] about
_

I

'20 l' black and white issues with respect to stability, you
|
'

21 said.there are some that perhaps cross the line. I

needed just a little bit more input on that, if you have22 i

i 23 it now, as to what you're thinking because_I see a
,

i24 philosophy with respect to your approach in that and I |,,

n 4 -'

25 i would like to . |. .
!

..
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.

,

[ 1 MR. LEVIN: Well, I guess fundamentally

whatwe'retalkingabout,[ Don]isthatwhenweget into2

3 a position where we feel that we have understood the

4 behavior of a particular support configuration, where
,

5 that understanding is derived from an analytical-

6 investigation or a test or whatever -- okay? -- that'if

7 that can be represented in a conventional piping

8 analysis, that that be an avenue that's open to us.
. . I

9 i You know, just like we k'now how to -- I think i
|

10 a clamp and a strut pin-pin configuration is a

11 h conventional configuration. We know how to represent |

12 that, and there is enough input on the record that we

13 have confidence as to how you deal with that in a stress

jl analysis,14
il

15 'i MR. LANDERS: I had not heard your !

I |
16 statement with respect to the fact that when we get to i

i

17 :. the point that we understand -- !*!

|

18 ! MR. LEVIN: Absolutely. !

:

19 MR. LANDERS: -- through the test or an
'

20 ' analysis that would be acceptable to all of us.
,

:21 - MR.. LEVIN: Yes.

22 MR. LANDERS: Fine.

'23 @R . DOYLE) But I would like to add one
24 . thing to that.' Many of the tests that have been done in i

! ! ,

25 the past and many of the analyses done in the past by j
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.

( 1 Applicant have always been uncoupled; in other words,

2 they will prove that the clamp will create friction,

3 there is no doubt. However, the clamp now introduces

4 several new factors. Are the new factors also going to
|

5 be taken into consideration? |
*

|

6 In other words, there would be a study to

7 determine any adverse impact from whatever modification

8 it is required because we have noticed in the past that an
H

9 e Applicant has had a tendency to jump off the deep end
'

10 when the fix fails. As an example, the clip angle -- I

11 don't know if anyone was at the Cygna -- but the clip ;

12 h angle failed, wouldn't function. The bumpers are not
h

h too swift. The bracketry for the same one that now has13
11 -

14 '! the bumpers was bound up and picked up or in this moment.
!i

15 P that :. .. .
i,

- !

16 ii So we would be assured that any modifications I
,

i'

17 or any acceptance go~es beyond just an uncoupled analyses :
|

18 and would determine what adverse impact would result {-,

t

19 !! from the fix or modification or as is.
'

1:
. .

20 MR. LEVIN: I agree conceptually, Jack. !
,

21
|

I mean, it's not a very good fix if it doesn't work. I .
.

22 i think that's what you're saying.
I

23
| hR. DOYLE) 'Yes.

!24 MR. LANDERS: Could I again add
ji f

25 something? I

'~
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I 1 I thj.nk that's probably the most important
2 part of my draft report, that you can't separate issues,

3 you can't separate a support from a system, you can't
.

4 separate a portion of the support from the whole

5 support. And I would hope that if the Staff doesn't-

6 accept any other part of my report, they will accept

. 7 that part.

(MR. DOYLE I have been saying the same8
+

9 ; thing for three years, that.many of the issues that I'll
i

10 mention later in and-of themselves may seem,,
3

11 insignificant, buy when coupled in a half a dozen to a' ~

12 support, the support could actually be in trouble before !
13 you apply the design.

; i
-

14 MR. LANDERS: I would go beyond that. If
|

15 I you can't separate the support from the --
|-

16 ||. hR.
,

that is true. That isDOYLE: I

:: "
!

17 9 correct. i

|| ,

18 | MR. LANDERS: It's a system. !

19 [TiR. DOYLE] One of the problems seems to
_

! be everybody thinks that their pipe is delivering the20
.

21 load to the support; whereas, it is the reverse -- that

22 is, the actual fact. So you have to look at the total

23 picture in order to see what has been pr'esented.
|

,

| I24 I concur.j '

25
| MR. LEVIN: Don, in that regard, I know i -

~' '
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1 the Staff hasn't taken a position, but we're very'

2 quickly evolving to a position and a program. And I

3 might just add that I personally concur with that aspect

4 of your report. And it's our intent to integrate many,

5 if not all, of the factors that you identified in your*

6 list in terms'of a system evaluation, as part of our

7 program. And that will be done.-

8 MR. TERAO: Let me just briefly run

9 i through some of the specific. examples that were given in ||
!!

10
.

the motion for summary disposition on stability. If you
U

11 have any questions o'r want to discuss it in detail, then
,

12 we could discuss it in detail. But what I would like to
i

13 do is just basically go over what the Staff has found '.,

with some of these specific examples and the !14 o
U !

15 ] modifications to them. j

16 The first support *is your basic box frame with
il

17 [ single strut. According to the motion for a summary
i:

18 [ disposition, those~ box frames with single struts which
^

'-
!

19 had gaps in them had all been modified, and modification :
I

'

k 20 consisted of one of three different modifications. The ,

i

21 first modification was to add a U-bolt to the box frame; !' '

l
2'2 that was what-you were referring to at the Cygna I

'23 hearing. ;

24 ! (hR. DOYLE ) Yes, sir.
l

| MR. TERAO: I would like to defer that to25.

'
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(~ 1 the discussion later on when I talk about cinched
.

2 0-bolts.

3 The second one is the use of index lugs on the

- 4 box frame. With the index lugs, what the index lugs

5 apparently were intended to dc was to prevent t:.he box*

_

6 frame from rotating around the pipe itself. The Staff
i
1
'

- 7 found that to be an acceptable modification to prevent

8 the rotation of the box frame around the pipe; however, |
-

,

i ,

9 i they were also concerned about any out-of-plane seismic ,

h
10 motien which would disengage the frame from the lugs

11 | themselves, and we're bac.k to an unstable condition

|12 where then the frame, if disengaged from the lugs, could;.
i .

f
'

13 rotate.
i .

14 I It wasn't really clear in my reading of CASE's [
l

15 'i response-to the Applicants' summary disposition motion
:- ,.

16 ,! whether you, ck ,- . recognized what these index lugs were
'

|> i

17 I for.

hR.18 DOYL Yes, we recognize that.'

19 MR. TERAO: You seem to say that the j,

20 frame could still rotate around the pipe, even with the. r
,

I i
-

/ 21 index lugs. ; |

h . DOYLE] No. It is a walking problem. |22
|

MR. TERAO: Staff actually did go out to |23 '

|
- .

24 the site and look at this support. I do want to point

25 out that there is~only one of this index lug
,

!
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I' 1 modification in Unit 1 that we're aware of. That was

2 the only one that the Applicant has found.

h.DOYLE. I was only aware of it from3

4 the standpoint of Cygna's concern over'it. Cygna had --

5 I believe it was Cygna -- Cygna had got involved in the

6 inder lugs.

7 MR. TERAO: I don't recall the index lugs-

8 being addressed by Cygna.
.

bMR. WALSEY Do you have the diagram of9
p!
:

''
10 this index lug that,I could look at?

11 { MR. TERAO: Yes. ,

. .

12 @ . DOYLE] I've been involved in so many j-

i
,

13 | hearings, I can't remember anymore. But at any rate, I |
| |14 1 was aware of the index lugs. I was not aware of how i

|,| '

15 : many or if, in fact, they were installed.- |
| i

16 | MS. ELLIS: 'I believe in Cygna's February i

17 19th letter, they mention that all three of these fixes

18 have been completed.*

g

h.DOYLE That's right.19

20 MS. ELLIS: Right. But I don't know if -
,

,

!
*

21 they ever really said anything about i~ndex lugs. |

h . DOYLEh Anything about it I22 in the

23 summary disposition, p'robably didn't put in there. The
l,

24 only recollection that I have that I was sure of was

25 Cygna. I
'

.
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1

( l MS. ELLIS: Yes.
~

{MR. WALS5 } This is Mark Walsh here.2

3 I'm looking at Drawing CT1-008-S22K. The lugs

4 that are indicated on this drawing appear to support the

5 frame and do not restrain the frame from rotating.-

6 MR. TERAO: Okay. But if you look

- .7 carefully, I think I noted --I circled it in red --

8 there are four notched plates that are welded to the i

j frame to which the index lugs themselves fit into. In9

10 |: other words, the lugs are welded to the pipe, and the
.!

-

11 four notched plates are welded to the frame and the lugs ),.

12 fit into those four notched plates.
I

13 [jIR. DOYL5})IthinkCygnapointedout ; ,
,

| that they're only on one side, so you could get walking.14 '

15 MR. TERAO: You still can get walking, I :
. |: ,

16 agree; but the rotation is still taken care of.

[ h.DOYLE17 Yes.'

i:
18 MR. LANDERS-: If you don't get walking.,,

.

19 MR. TERAO: If you don't get walking. ;

(hR. DOYLb{{Right.20
_

{5R. WALS5}} I recognize that now.21'

_
,

22 MS. ELLIS:, For the record, this is

23 Exhibit F-1 from the September 24th, '84, Applicants' ;

24 letter, Section F on stability. f.

I

25 | MR. TERAO: The third modification was '

II

~
i'
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.

(" 1 the addition of a strut; in other words, making a single

2 strut box frr2me into a double strut box frame. And in

3 some cases they became triple strut box frames.

4 ,I would like' to discuss that later, too,

5 because the fourth category are the double strut-

'

6 suppetts, so I'll discuss that. But with respect to the

7 use of snubbers, the Staff found that the Applicants'-

8 discussion really didn't address the snubbers. The

9 ;; Applicants' modification, when using snubbers, can still !-

!!
10 i: walk a'long the length of'the pipe. And the Applicants'

'
:!

11 discussion only addressed the limitation of the double ;
'

12 struts.

13 q The second example.given in the motion for a
. . -

14 I summary disposition are the U-bolts with single struts |
1 i

|
with gaps. The U-bolt with single struts with gaps,15

16 i; apparently there are two. modifications done. One was to :
h

~ |
j,j snub the U-bolt, and the second one was to add the17
'

18 || stability bumpers. |
>

| The Staff basically agrees that the use of
'

19

20 stability bumpers was not acceptable because support
*

21 could cock against stability bumpers and thermally |
22 constrain the pipe from expanding. So even if the

23 analysis showed that the support was not necessary, we ;

!
24 still believe that it's imperative that those stability

,

!

25 bumpers be removed.
,

.

'
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( 1 With respect to the snug U-bolts, I'll get

2 into that next because the third one are the U-bolts

3 with single struts without the gap; in other words snug

4 U-bolts.

5 Basically this issue, the Staff has not"

6 completed our review because it interfaces so closely

- 7 with what Paul Chen is reviewing; in other words, the .

I

8 use of U-bolts on the pipe itself. {
I .

i
- 9 ,{ But from a stability aspect alone, perhaps we

t.
10 could have a discussion on what your concerns are with

11 | the use of U-bolts from a stability aspect.

! (R. fWithorwithout gaps?12 DOYL

'13 MR. TERAO: Without gaps.
*

r

f (ER. DOYLE)Well, without gaps, we again f14
__ 'i

into the problem of an uncoupled approach. First,15
b.

get

,

16 il once you cinch the U-bolts,'particularly at the loadings
..

b that.they're discussing now because of the walking17
:

" 18 i: problem, you're approaching the limit that the
h.

0 manufacturer has indicated that that particular U-bolt19
I

.

20 I is good for. Now, that is prior to the pressure in the ,
,

'

21 pipe, which is a minor contributor, the thermal, which

Icould be a major contributor, and the design loads22 .

|
'

23 | which, while not additive, will increase the load.
.

{ So therefore, now, even if the U-bolts prove24
i

j |
to be a good system,for establishing stability, you25 .

i
'
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'(}, 1 still have the problem of qualifying.the U-bolt because

2 you are now outside of the manufacture's LDS. The

3 0-bolt is not qualified.

4 In addition to that, as was pointed out, you

5 have the pipe. The pipe is now receiving the effect of-
,

6 the load induced by the cinching, the thermal and the

:. 7 pressure constraint on the pipe itself. These are

8 additive to the MNS of the pipe under whatever

|
9 ; conditions it is determined. ,

i

g Particularly -- the one that concerns me the ;10
il

11 !' most i s the cinching because that is a sustained load.
I

12 That particular load will be there throughout the life

13 of the plant, or the fix is no good. So I have a

14 feeling that the allowables will no longer be similar to

15 what they are for faulted conditions or thermal where j

|16 you get into -- what it is,*1.25 SC, SH? I have ag

p;. feeling we're in the area of sustained loads, or there17
li i

18 'j will have to be something established to qualify higher !
-

19 loads than are currently existing for sustained loads. |

.
20 S e,e , this is again a unique problem. Once you

21 cinch that U-bolt, 40 years, whatever the loads induced-

22 into the pipe or whatever the loads on the U-bolt,

23 whatever the loads on the frame that supports it. !
:

24 MR. TERAO: The reason I brought this up -'
,

25 I agree that those are concerns. I won't say those were
, _,

.
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: (- 1 the concerns which related to stability. Those concerns

2 are being looked at by Paul Chen.

h.DOYLE Right.3
,

,
4 MR.'TERAO: In this discussion of

5 stability, 7. saw no problem with code violations for-

6 using a cinched U-bolt to prevent the rotation of the
.

7 support around the pipe. I believe this is what the SIT-

8 Report was saying, too, that at that time, just the fact

9 [ that you cinch up a U-bolt, you will establish a i

i

10 .. friction between the-type of a U-bolt -- the SIT Report

|j. rely'ing on that friction to prevent the rotation of11 was
| .

12 | *the support around the pipe. |
1 :

h . DOYLE] Well, I concur that the !13

14 : cinching of U-bolts will prevent rotation. My only |
| '.'

15 q statement is that we can't drop it at that point.

16 TERAO: I see. Fine. .

h'17 I would agree that Staff also has other,

p|
'

; concerns about the use of U-bolts on large bore pipes --18''

19 not related to stability. j

!. 20 The fourth category, this is double-strutted I

~

21 supports, double-strutted frame supports. The
:

22 Applicants' basic argument with the double-strutted I

!
23 frames was that the two struts now prevent the frame i

!
|

4

from rotating around the pipe axis. The Staff has had24 .
.:
I

|severalmeetingswiththeApplicantwherewealso25 ;

1
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(' 1 expressed concern about the out-of-plane citation of the |

2 support, walking along the length of the pipe to an

3 unqualified position.
;

i

4 And we asked that the Applicant identify all )
!

5 double-strutted supports. And in the September 24,-

6 1984, letter, the Applicant did provide us with 44

7~ double-strutted supports. And as I mentioned before,
_-

8 the one concern is that the Applicant still has not

9 addressed the use of double-snubbers because the i
.

10 snubbers can extend as the frame walks along the length
,

11 O of the pipe. ..
i t

12 | The. Staff is also concerned with a subcategory

13 of these double-strutted supports which is the

14 multi-supported frame which has four piping systems |
t15

|
going through it. Again, the Applicants' summary I

i

16 disposition motions and supplements to it really did not f
17 i address the Staff concerns brought up at the previous !

'
i

18 : meetings, including the dynamic interactions of the ;
*

.

19 frame and the four piping systems, the twisting motion |
20 of the frame. So basically at this point, there still,.

* 21 is not enough information provided to the Staff to

22 address our concerns.

23 Also in the 44 supports, the' Staff noticed

24 that there were some double-strutted frames which did

25 not have a zero clearance gap on all four sides. The .

~

K KENNEDY REPORTING SERYlCE IN.C.
7000 SHCAL CREEK BLVD. 344.W '

AUSTIN. TEX AS 797S7 '

S~ a'*'' " ***'

; .. - /
_4. u(. . .. ~

,

?.'
- ; ,'s.

. , -
- ,

.



%.._...___... . ._ _ - _ _ _ . . - _ _ . . _ . _ . _ - . _ . - . . . _ . . . . . _ . _ _ . _ . . . . _ . . . _ _ . . . _ . .-

61
:

( 1 zero clearance gap were only provided on the two sides;

2 and on the other.two sides, there was a gap. The Staff

3 also believes that those supporta are unstable, similar

4 to what's the Cygna concern was because now you have a

5 gap on two sides of the frame, the support frame ca-n now-

6 cock itself. So we find those to be potentially

7 unstable, too, and those had not previously been-

i
8 identified. !

9 Also among the 44 supports, there was a

10 [ support which we mentioned at the February 26th meeting
. i.

11 ,; which was a triple-strutted frame resting on a
1

;

12 structural steel. Apparently, there was a vertical pipe
i

13 and there was a box frame around it which -- three j;

14 I supports all.in one direction. It appeared to'be quite {
l

15 ,; a heavy supp6rt that probably slid down the pipe, and .

I
p. ,

16 ;! the structural steel was added to prevent the support
U

17 ; from sliding down. We have concern with that because of
n

18 p the out-of-plane excitation of the pipe can impact that"

.

19 structural steel. So although it may not be a stability
,

con'ern, it is the concern with the modification to the20 '
' c .

21 stability.-

22 Those were basic. ally the specific examples !

!

23 given in the motions for summary disposition. And at !

!

24 this point, I would like to ask CASE if they have any

25 other examples of unstable supports that have not been :
.

.
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( 1 addressed by the Applicants or the Staff?

(fir. DOYLE Yes. There is one in -

2
,

3 particular. I was going to mention also the one you

4 just mentioned of a gang hanger. There are about four

5 or five in that one there. A specific is CC41-710-A63,

6 which is triple-strutted and also has thermal movement.

7 But that one again has the same walking instability, if''

8 we can call it that.

9 Then in addition to that, there is another one
|

10 which is a single trunnion running perpendicular to the

11 $ run pipe with a horizontal strut so that the delivery is
,

12 eccentric to the line of action. i

13 I have got some pictures of it here, I hope. j

14 Yes, here it is there.- That's the one that I told
!

15 Juanita over the phone. j

i MS. ELLIS: it's the one that was16 *

! '

17 ; mentioned toward the end of the meeting on the 27th. It
,L

18 !' was mentioned specifically in the transcript.-

>
.

.

[fR. DOYLE,[]Thereareatleast three of19
,

I :

20 them in this set of drawing, related action; it's !

I

21 eccentric. !
!

'

|22 MR. POSLUSNY: Could we get the drawing ,

|
23 number for the record.

(kR. DOYL[h CC2-Oll-A63 -- can't
Iread the |24

25 I last letter - "K" I guess. .
!

.

'
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I 1 MR. BECK: I want to make sure I get the

specificidentifications,([ack{]oftheonesyoujust2

3 mentioned. I~think we've probably got them, if they

4 were read into the record before, but --

fm.DOYLE]Yes. I called Juanita -- oh,5.

6 she didn't have the support numbers.

7 MR. BECK: That's fine, then.o

8 Perhaps this is an appropriate time to

9 :; comment. As Howard alluded to earlier, we're looking i

r ;
-

10 very closely at more.than a few supports. 'There are a
i- .

11 i number of supports that from a stability perspective are

12 N not candidates for adequate analytical representation,
H .

13 '| and those supports will be either modified or removed
,

|
14 an'd replaced with those which can be analyticallyy

|i15 | represented. ; ,

16 That identification process has proceeded to
'

I'17 - the point where we have identified some hundred few-odd

18 supports that we definitely are going to modify or* =

19 remove. Included among those are the gang supports, for
i; .

. 20 example, that we talked about earlier, a number of !
,

|
,

21 single-strut box frame supports.*

22 Until we hive done .our QA on this list, I'm

23 | not going to mention specific support numbers, but let
i I

me just say that it's going to include that whole family ;24 '

25 that you've talked about earlier today and that have |
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' (" I been discussed on the record before.

2 We'll identify with specificity which ones

3 those are, either' in a letter in the very near future or ,

4 as part of our comprehensive. submittal in early April --
- 5 more likely in a letter prior to that time, just to make

6 it specificaliy clear which supports those are.
7 I wish I were at the point now where we had jo

8 done the QA check sufficient to lay the paper on the
:

- 9 table and put it in this transcript. We just simply '

l, i-

10 haven't gotten to that point yet. But I would certainly
g
4

11 p like the record to reflect the fact that we are doing i

12 this. .

:

13 And it's very important, given that fact, j

14 Jack, that we get those specific su'pports identified to |,

:

15 see whether we agree with you or not. j.

h DOYLE I'm sure you will16

17 !! MR. TERAO: I've got one question about
,

that support,kack] I agree that there are some18~

p| concerns to be addressed regarding the eccentricity of
.

.

19 -

20 the loading which can induce torque to the pipe. But my j,

i

21 question is, why is that considered an unstable support? |
*

22 I agree it's an unstable system or it's a -system that is

23 not accurately represented in the pip.ing analysis. But

24 why is that considered an unsts.ble support? ,

QR. DOYLE) In the pipe stress run, the25 .

'
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( l load is delivered through the center line. Actually,

2 the pipe is a line from node to node, and the loads are

3 delivered along this line here. If you deliver a load

4 along this line here (indicating) -- particularly there

- 5 is a kick in this one -- then you can get rotrution. You
.

6 look at it that way.

. - 7 MR. LANDERS: I think -- I would agree

withhave]thatthatisnotasupportingstability8

- 9 problem. It's the problem of matching the support j

.10 i; that's installed to the analysis that is done; that, in
'

11 i: fact, the analysis doesn't represent the offset of the

!12 support. -

hR. DOYL That is correct.13
I

1

14 MR.' LANDERS: I think that one is a

15 different issue in my mind. It's not an instability
|

16 issue; it's more a matching *of the analysis to the i
,

I.

17 as-built situation.
'

i
'

'!.
'

> 18 ! MR. TERAO: I guess the difficulty I have

19 is, if we threw that in the stability hopper and it | |
'

!20 doesn't fit our definition, then I would say: What is >

21 your definition? Why is that support unstable? I agree |
~

22 there is a concern there, but I don't agree it's a

23 support instability concern; it's a system instability

24 I concern.

,
hR. DOYLE] Yes, right. I want to keep25

-
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( l that one for --

2. MR. TERAO: 'I' hat's an interesting

3 concern, too, because the torsion that is induced into

4 the piping may not necessarily be accounted for, even in

- - 5 the stress analysis.

6 [MR. DOYLE] It also will have effects all
7 the way down the line. Once you hit a --.

8' MR. LANDERS: Why do you say that?

- 9 .i MR. TERAO: Well, from the equations --
l! .i

10 MR. LANDERS: It's mx, my, me-squared,'

,

:' .

11 j square root of. You don't separate torque out. It's
,

12, conservative but, in cases like this, it covers you

13 nicely.

14 MR. TERAO: Okay. I agree.

| hR. WALSH] With regards to the.15
,

16 j Applicants' comment about fixing some of these unstable
t-
d17 supports, I'm curious if they're going to go to
H

P 18 [ conventional designs or unique designs -- for example,
||-

19 ! the stability, bumpers would be a unique designs; [
i

20 whereas, if they had gone to a clamp for the fix, it
;

I'
~

21. would have been more a conventional fix. j.

Themodificetiens,Qark)will
.

!22 . MR. BECK:
|

23 eliminate the question of stability for the supports i

I

24 | that are on the list.
I

j 25 @ . DOYLE3 Those will also be dictated
!
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([- 1 by space. *

2 MR. BECK: The specific modifications

3 will be individually dependent upon what's there and

4 what is the most efficient means of doing it. So I

- 5 can't answer the question specifically until you get
>

6 down to the actual individual supports.
~

7 MS. ELLIS: I guess from a layman's.,

,

8 viewpoint, John, the problem I see with that is that if

9 it's a unique fix, we may be back talking a' bout that :
,

10 unique fix next year'about this' time. We would like to
F .

11 avoid that if we can.ij

| MR. BECK: The fix will be adequate. i12
! !

,

13 I What more can I say? i

hR. DOYLE) I think a unique fix is not14

15 the critical factor. It is if they addres,s it. I mean,j

16 the fact that it's unique doesn't bother me. I
i'

17 N MR. BECK: But it has to be adequate by
h
'

18 definition, you know. We're not going to do anything--

-.

19 y that will leave room for argument. Let me just put it |
|

'

!20 that way. -

!
- 21~

MS. ELLIS: Good.-

22 MR. TERAO: That basically concludes my

23 discussion on stability at this point. Maybe ask if
!

I24 there are any more comments to be made by either the :

_ ; Applicant or CASE? !25

'
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([ l MR. POSLUSNY: Would you like to take a 2

2 10-minute break? j

3 [5R. DOYLE | That sounds good.

.- 4 (Brief recess)

5.
i

{Davehadonemorepoint f]6 MR. POSLUSNY:
:

7 for the record before we finished up with him. j
. .

i

8 MR. TERAO: The other summary disposition I !

| |

9 ;j motion item that I had was ASME -- AWS/ASME on weld
'

10 designs. But becaus,e that was formally submitted to the |
:

11 Board, our Staff response, than is the Staff position. !

12 So I won't be discussing that today. i

f13 (MR. WALSE]h I would like to comment on ,

14 ! something you stated in your response to the Applicants' | f
1

15 motion there, and it related to what the Applicants ; |
:

16 , . called the compensatory req 6irement. I addressed it at ;

il i

17 I! some length because it was in their motion and in the j
5,

,

* 18 . affidavit.
,,

pi.

The compensatory requirements that they were ;19

',
;

20 : referring to, thcy are not following. It was an attempt -

; ,

L- 21 by the Applicants, I believe, to mislead the Board into |
i

22 showing that they are using a conservative value, that | |
.

23 that number is not being utilized by the Applicants, .(
24 which I believe you indicated the point is very relevant [

l -

25 L

' [ in regards to how the Applicants are handling these
,

f
'

~'
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([ l motions of summary disposition and what their attitude

2 is towards a safe design and proving that they have a

3 safe design.

4 That's all I would have to say about your

5 response on that. ..

6 MR. TERAO: Well, my responses were

7 intended to address the technical issue. I really don't0

8 want to address that particular aspect of it. We

|
recognize -- in fact, the Staff even asked the Applicant j

*

9,

10 whether or not those, compensatory requirements were
11 j' still being followed. When we found out that they ,

12 weren't, we just dismissed them, did not follow that

{,portionofthesummarydispositionmotion.13
' [[R.WALSE})Ibelievethatit'spartof14

'15 | the NRC duty to require the Applicants, though, to be
!

16 truthful and not. attempt to'make misleading statements, i
*

17 technical or otherwise. This was a misleading statement
:i

18 j by the Applicants in an operating licensing hearing. ;
"

The Staff s'hould have followed up on it and found out |
~

~

19 '

s

20 why were they doing things like that.'

21 MR. BECK: I would like to comment for"

22 the record -- John Beck -- that we came here this

|23 afternoon to participate in a technical exchange, not to
t i

h be subjected to pejorative comments by CASE about I24

25 misleading statements or anything else that you feel |
s .

'
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-

( l should be discussed. And to that extent, I object, and

2 I want the record to reflect that-I object to that

3 pejorative remark.

@ . WALSH] Well, maybe the Staff here4

- 5 can find out what the real problem is here as far as

6 these misleading statements that were written in there

7 that was not even relevant.*

8 | MR. POSLUSNY: We'll take a look at the
'

I

9 0 transcript when we get it back -- exactly. i

'

10 John Fair.
I

11 i.

12 PRESENTATION BY JOHN FAIR f
,

-

t

13 ;
I

:
14 i MR. FAIR: Yes. This is John Fair with '

,

I.

15 j, the NRC Staff. I

16 I have several of*these summary disposition
li
"

17 motions. Luckily, some of them are somewhat less

18 i' technically complex than the ones that Dave just went |'

- ,

19 || over, so~I'll try to go over them in as brief a summary !
.

20 form as I can. h' :,

; i

!'

21 The first one has

| And essentially the crux of this was that two of the '22
i

23 Applicants' design groups made an assumption in !
'

24 calculating the support loads. And that assumption was

25 that for cases where the piping motion was small, less ,
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' t' I than 1/16th of an inch, they could neglect this friction

2 force in the support calculation.

3 CASE objected, that the Applicants -- and I'll

4 try to paraphrase you -- did not have an adequate basis

5 f'or making this assumption. So in order to resolve the

6 issue, what the Applicants did was to essentially make

7 two arguments. One, that via the code rules they had'.

8 some additional reserve to accommodate stresses due to

I9 friction; and, secondly, these stresses would be fairly :

!10 | insignificant such that if they were added to the other
,

11 !! stresses in the pipe support, they could still be able
I r

12 to maintain stresses and loads within allowables. I
i

13 To support this, they selected a sample of six

14 pipe supports which were supposed to be the ones that

15 would be representative of the worst cases; that is,

16 i fairly short and stiff type of supports.
*

! -

17 ! In the analysis of these six supports, it
; i ,

18 turned out that one support had an error in calculation'*

,

19 of a bending moment. The Applicants agreed that there
| |

20 was an error in this calculation, went back and redid !
i

21 the analysis. When they redid the analysis, they ;
'

;

22 changed the method of analysis for this particular |
|

23 support.
|

24 Now, CASE has pointed out -- they've argued !

.

,
i,

25 with the method of analysis. And I essentially agree ;

''
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I 1 that the Applicants didn't submit anything to justify

2 that particular analysis assumption. And that

- 3 assumption was that this was,a bending load between an
'

4 I-beam and a base plant. And the Applicants' revised

- 5 assumption was that there was an even. bearing between
>

6 the beam and the base plate such that the negative
I'

7 portion of the moment would be taken out by direct*

8| bearing on the plate.
i

!

I didn't agree that the Applicants submitted9 e
..

10 anything to justify'this assumption; and therefore, my

11 i: position at this point in this summary disposition
'i

12 ! motion is that the two assertions made by the Applicants i-
I; i
' No. 1, that their evaluation showed the friction forces13
h!

'

'

h,
- .

14 to be fairly small and no.t significant and, No. 2, that ;

i !

15 even including these forces, they were able to meet;; ,

'

16 applicable allowables -- I disagree with both of those
|'

17 assertions.
o

18 b Turn it over, if you have any ---

t

19 hht ]Ihaveonething,"intheDOYLE .a

|! particular case of open section or the Y flange or an20
,

,

l'

21 I-beam, particularly on short ones, due to a shear lag,
|

22 it's actually on either a flange from which the member

23 | rests that probably will ree the entire friction load.
: '

24 And another point is, as anybody who.has ever'

i
25 participated in a hot functional test knows, when you
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[
' 1 start out with stress outputs that say you have a

:

2 deflection of .060 in the specific direction, when you j

3 get to hot functional testing and you're now working

4 with a fully coupled plant, it is not necessarily so. i

- 5 For that matter, in many cases, the thermal

6 movements of the pipe will go in a direction opposite of

7 what you have anticipated due to impacts, et cetera. So.

8 the only time that I could ever see that the 16th of an

9 inch could be considered as insignificant is, as I said i

10 [ at the hearings themselves, if I did an a'nclysis and I

il
11 p wound up with a stress ratio of -- I'm going to say .6 --

,

12 and found that I had failed to include friction by

13 engineering judgment and in so marking it on the

14 calculation, I could write it off because I would be
,

15 i fairly certain that there would be no e tdition where |
f

16 the one-third increase in load that I would be receiving
'

17 !: due to friction would affect the final safety of that
'il '

18 | particular support. But I don't think in any case would
' i !

19 | I ever allow it to just go totally unaddressed on ;
'

|I
i

generic basis. |20
|" '21 That is about all I have to say,

22 MR. FAIR: Well, I would like to try to i

|
!23 read into your comment here. What I hear you saying is

24 that regardless of whatever analysis the Applicants did

25 for the motions that they calculat'ed from the plate ;
+ t

'
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]([ l stresses, that you wouldn't agree with it anyway?

2 (5R. DOYLE}Notasagenericsolution.
3 In other words, what I'm saying is, I wouldn't tell a

4 group, " Forget about friction if it's less than a 16th

.- 5 of an inch, period," because there are instances where

6 the 16th of an inch could be critical because we've all

7 been involved with supports where we were running stress-

8 ratios of .9, .98, and we try to massage them as much as
,

!

9 !; we can to keep them from getting' stress ratios in exce,ss
h

10 of one. And in a case like that, there is a high

11 l' probability that the inclusion of friction would then

I run it over the limits. !12
i

4

13 | Additionally, on real short supports, if you !,
,

i

14 i .have a 6-inch deep member and it's only a foot long, i

| .

15
Iq

then you don't have.a flexural member. If you're riding

16 on the upper flange of the beam, the friction load is

17 : delivered to that upper flange and will be carried to

18 that upper flange. It will never get to the lower-

,.

'19 !! flange. So that the effect on the weld particularly --
,.

.
,,

20 I'm mostly concerned about the effect on welds as'
,

i*~

21 opposed to the structural member. i

22 .And those are the two areas of conce'rn that I
,

I +

23 have with just a generic negating of the losing of ;
*

24 friction..

d

|25 MR. LANDERS: Don Landers.

,
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- r
(, gack] based on what you said, one of the1

2 hypotheses was that designing suppo.rts to know your

3 ratio of .9 on the allowable, do you find that is a

4 common practice in a design process, or is.that the

5 situation where I'm trying to now reconcile something.

.

6 I've found in the field?

h.DOYLE That's where I would see it.7.

8 MR. LANDERS: Okay. All right.

9 Therefore, in a design process leading up to that point, :

'
'

10 ;| is it reasonable in your mind to establish some cut-off
'

'
i

11 [ point on consideration of displacement versus friction
I

:.

12 loss?

hR. DOYLE It has been done in other i13'

l'4
!

plants.
i

15
|

MR. LANDERS: Okay. j,

h . DOYLE3 And I feel easy wit'h it'16

17 !! mostly because they don't have a number of other
'

18 elements that are neglected. I know what they've !

19 included, and I'm satisfied with what they've included. I
'

20 And then comparing the 16th -- if I don't feel

21 comfortable, I'll put it in, regardless of what their*

,
.

22 document says. And generally most places I've been,--
t

23 well, let me say at least half the places I've been, i
ij

they've included it regardless; and half the places |24 i
i

25 don't include it it. I've been in places that I will
,

.
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'., 1 include it every time regardless of what they say

2 because I'm afraid of their other numbers.

3 -MR. LANDERS: I just wanted to clarify

4 that there is a difference, I think.

{fR. DOYLE) Yes, yes.. Many' times we'll5".

6 get as-built' loads, and we have a stress ratio and we
7 take the loads here and we come up with a factor and we.

multiply it, and we say, "Well, it's .8, so that's as8 :

il -

[ fat as we'll have to go."9 ,,

(IR. WALSH[] I have a few comments in10

[ regard to frictions, more or less to do with the weld.11

I My concern now with this is how the Applicants handled12

| the analysis. Now, we have found that they change their13 ;

i :

14 j assumptions, and they don't consider pressin'g forces on |
u -

15 ii that weld on this particular support. But this support
h

16 [ has been modified. I think*we've seen a drawing '

o i

17 indicating it was unstable. They got rid of the
.

..

18 friction forces. But the supports wherc they have now>

*

|-
19 d qualified them, because the-/ ion't consider this '

20 compression forces, that hasn't been addressed by the
!~

21 Staff. ;-

22 And the Applicant is coming up with a new

23 plan. And in that plan, they sh'ould discuss how they

24 i; are going to handle these calculations where they don't
i! !

25 q consider the compression forces in welds. You might say, ,
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f.[ ' 1 it's a new issue, but iti came out of this particular
'

2 motion and was not one that Jack and I discovered until

3- we saw their calculations.

{ack'andI, while we were down there, we4-

5 didn't have much~of an opportunity to review the .e

>.

6 calculations. Therefore, we hadn't really said, "Well,

7 this is a generic problem they have down there." But
g

.

8 it appears that that's how they passed a lot of their

9 welds, based that they were doing this on motion for j
i

|l
summary disposition..10

3

11 MR. FAIR: Well, I disagree with your .

!

12 statement that the Staff hasn't pursued it. I think

13 we've asked the Applicants at least twice, in two

14 different meetings, to provide both a justification for

15 j that assumption and, secondly, to clearly spell out what i

16 their criteria is supposed to be for that evaluation.
'

kR. WALSH] I'm again sorry to imply that !17
,, .

18 you didn't pursue it that way. My indication was that-

19 there has been no effort to go back and look at other
|

20 calculations to se'e.what was done to pass the weld or
,

' 21 show that it was acceptable by the Applicants on other

22 supports, as well as in regard to some qualifications.
-

.

.

23 I'm not that familiar with their welding i
. !

I24 , procedures, but I believe they are allowed a gap between
a

25 flange and bearing, and it would not be in violation. -

t
-

,
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( l I'm not sure what the gap is. There is an allowable gap

2 and that's why I feel it's not addressed in any code we
"

3 have on compressor forces on the welds.

4 MR. FAIR: Well, I guess I don't agree ,

5 with that statement either. I believe that there are.

>

6 provisions in the code that do address these situations. .

7 And they're extracting from the AISC but in subsections..

8 Appendix XVII they pulled out the criteria for bearing
4

9 joints on columns. And there are a couple of criteria |
!

10 in there -- depending on whether you're looking at great-
,

11 !! bearing stress or bearing stress -- but the critical
,

; i.

12 | point in the specification is that you have to have

13 I finished-to-bear item in order to take credit for
l

14 bearing stresses between the b.eam and plate..

I, i

15
|

And that specifically is the question I asked |

li
16 in the meeting a couple of heetings ago, whether they

!: ,

17 have any justification for that assumption and did they ,

18 specify this joint as a finished bearing joint.e ,

h . WALSH] During construction? |
~

19 i

20 MR. FAIR: That's correct. ;,

21' I [MR. WALSH3 All right. I agree. i
*

22 MR. POSLUSNY: Other comments? !

23 MR. FAIR: I guess I would like to now
|

24
,

try to seek a clarification from CASE on their response '

il
{ to the Applicants' summary disposition motion. And it25

;

'
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({ l has to do with the appropriate allowables for the

2 evaluation of the load combination and considering these

3 friction forces.

4 There were two areas in which CASE took issue
- 5 with the Applicants' analysis allowance. In one casa,

.

6 it had to do with what they called their yield share

7 criteria for the base material of being .6 S-sub-Y as ,-

8 opposed to .4 S-sub-Y in the AISC specifications.
:

And the second additional comment that CASE i9 i

.!
'

10 had, they were concerned that the Applicants weren't

11 I using the provisions of Regulatory Guide 1.124. j
,

12 Now, I would like clarification as to what was )
-

|

13 being argued in this particular response by CASE as to | .

14 whether the Applicants are required to go to the AISC f
,

specification or that the ASME code in conjunction with15

!|.
the Regulatory Guide is inadequate. *

And it was not16
'

.
clear to me.17 i

l'.
18 j'- MS. ELLIS : - Without seeing this, I thinke

'
'

il .

19 we would almost need to take a look and get back with.

,

,

20 you on that.. :
,,

I,

([R. WALSH5) Do you know what page that
~

21 -

'
22 was on in the affidavit? .

!

23 MR. FAIR: I don't know' exactly what page

| it was on, but in terms of the difference between the24
,

25 ASME code -- I guess this goes back to some of the
; ,

.
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f[ 1 original arguments, that there is a provision in the

2 ASME code, when you're looking at stresses due to the

3 strained, free, and replacements that allows you to

4 increase the normal allowable stresses, on top of that,

;- 3 the Staff has a regulatory guide that puts some

6 restriction on that

:= 7 Now, it wasn't clear to me whether you were

8 arguing that the ASME code criteria, coupled with these

9 h restrictions, wer'e inadequate and therefore you needed
U

10 to go to the AISC which was a little bit more

11 i. restrictive.

12 MS. ELLIS: I think we wocid have to look

{ 13 as that and get back. I think we really need to take a-

14 look at that summary disposition and see if we -

'
;

| | ;

15 understand exactly what we're talking about. j

16q kR. WALSH] You're saying why didn't we f
17 ;i refer back to the AISC code?

L
*

18 [ MR. FAIR: As opposed to the ASME. I did i'

o
!* 19 Ii bring copies of your submittal also if you wanted to '

i -

;20 take a look at them. I can pull them out.

!" 21 MS. ELLIS: We'll do that at the break.- -

22 MR. FAIR: Okay,
i

23 MS. ELLIS: I'm talking about being just !
;

l '
24 strictly off the top of my head. I may not know what

;

25
-

I'm talking about, but I kind of think that if I recall ,
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[ 1 the particular answers, that what was being said at the

2 time was that you do have to address 1.124, but if you

3 didn't have to do that, then the other requirements, I

4 there are other requirements that still would have to

5 come from -- I believe that that's right, but I would
.

6 have to check back and see.

@ . WALSHI But you're asking why didn't7. -
8 we look at the AISC code over the ASME?,

I

9 MR. FAIR: That's correct. |

{R. WALSF] I don't remember that10 , ;.

i-

11 i- portion. -
,

'; /
12 | MR. FAIR: Any other questions on the , p

h)!
13 | friction forces?

n .

14 The next iss had was backing val
*- !

15 the NSSE out as issue. I |i

|' i'
i

believe he original issue kr16 -

|' -:

17 support and the fact that for some
,

e 16-'

-

il'

20 ', In addressing it, the SIT wrote in their ?

| I

21 report that there were no problems with the loads, the j
~

f

22 OBE load being greater than the SSE load because of the |

|
23 ij damping specified for the building. And they put in two

b
24 g values of damping which were pointed out to be

25 inappropriate damping values per Guide 161.
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'

1 The Applicants put a response in, in whichi '-

2 they attached the computer run of that particular stress

3 problem when the issue was raised. In reviewing that
,

4 particular analynis that the Applicants have put forth,

'5 it appeared to be a different -- later run than the.

.

6 original run that wac in question by the SIT evaluation.
|

7 Now, Dr. Chen had retained some documents for i.

8 comparative purposes that he originally had reviewed

9 ,; during the SIT inspection. And when I compared the two -

10 documents, they were,different, although in reviewing

11 ! the input specter, they seemed to be fairly similar but

12 they were not exact. Therefore, I was unable to draw

13 any. conclusion on the original analysis that was - i

~

14 reviewed by the SIT team since the documents did not
n ,

15 ! have anything that clearly identified which damping was ,

i
*16 ,| used in the specter input.

i; .

17 And at the point I am right now with the''

U
L 18 j, Applicants, I'm awai'cing their response. And I believe
'

19 that they are gathering all historical documents

20 t' associated with that particular stress analysis problem
,

1

21 to clearly define which dampings were used and when they |
-

22 were used. !.

(hn.DOYLE])Essentiallythen, this is23

24 still an open area? -

;

25 MR. FAIR: Yes. |

'

K KENNEDY REPORTING SERVICE INC. ,

7000 SMOAL CREEE BLVD. 3do.W.

AUSTIN. 7EM AS 70757

5 " ' ' ' " * * * "

.x, x .u ;; - Q , .. ,.'.; ,'
, . . .

,

' '

_ ,

'' *

. .
;:

.



83

h.DOYLE]'2 hat'sall.
'

([ l

2 MR. FAIR: Any other questions?
,

pl7fR.3 WALSH No.
,

4 MR.' FAIR: The next issue I had, had to
.

5 do with -* P" '- +: wu.u.s : x w.- m-" t W id ':$**- s.

> >

6 nd it came up in two separate -- I call it

7 two phases of the issue. The first phase had to do with.

8 the fact that the Applicants had three different texts

'
.

9 which they were able to pull out the member properties !

10 [ and all three of them were different. And these

11 |I differeht properties were based on what was the assumed
'

12 corner radius of the tube steel sections. I

13 The SIT originally reviewed this and found

14 that they had no problems with what the Applicants were j
!

doing; however, CASE also brought up a point with the j15 i

|16 0 corner radiuses'that could Affect tihe weld thread area, ,

h 1

17 h depending on which section that you assumed in the
'

t

18 !! analysis. j
-

h
'

||> 19 Now, the Applicants have stated that their -

:

20 tube steel' sections conformed to the Eighth Edition of>

" 21 the AISC specifications. And therefore, if this is the |

22 case, there would be only one set of property values

| that could be unconservative from the point23 of stress ;

24 calculations in the member itself. Also, the Staff had -

I25 evaluated the concern with corner radius and weld thread
|*
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i

([ 1 area, and that was Mr. Tapia who had. submitted an

2 affidavit on this subject quite awhile back now.

3 In reviewing some work that was going on with

4 Cygna, I ran across a response by the Applicants to a

5 Cygna question when calculating thread area for welds.,

6 from these tube steel sections.

7 It appeared that the Applicants had changed
,

8 the criteria on the method of calculating the thread

9 p area from what Mr. Tapia's affidavit contained. And
it i

10 therefore, the last. meeting, I asked the Applicants to

11 '! clearly define the- criteria that has been used f,or this ,

12 calculation, the basis for it, and all changes to the

| criteria.13 Therefore, this particular aspect of the

14 ! issue is still open, waiting for Applicants' response.
| i

15 g As far as the member properties, CASE has ;
li

16 |, argued that certain of the tube steel sections used by !
H

17 1' the Applicants conform to the Seventh Edition of the 5

t.

18 AISC specification which essentially gives lower memberv
;

19 properties than the more recent Eighth Edition. f
*

|

' ;'20 I am unable to understand the bases of why
i

21 CASE thinks that the Seventh Edition property members '.

22 are more applicable to the tube steel sections of

23 Comanche Peak. I would like to request, if there is

24 ; some reason or basis on which you feel that there are

25 tube steel sections with corner radius and member
a

'
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(O 1 properties that are more in conformance with Seventh

2 Edition than Eighth Edition, to tell me.

3 And the reason I'm asking is, as part of this

4 review, I did go personally through the facility looking-

5 at the thicker tube steel sections, the ones in which
,

_

6 the corner radius would make the greater differences;

7 and in all cases, it appeared to me that the corner
,.

I
8 radius on tube steel sections were approximately the 2T

9 assumed by the Eighth Edition. j
4

b| hR.WALSE I can respond to that.10
. .

I11 Early on in the design, Grinnell, I believe,

12 had utilized some of these tube steel shapes. This was

13 back in '78. I believe at that time the Seventh Edition

14 steel was being-used. And that's why they were using. -

15 Seventh Edition member properties. The steel had been i
i

16 purchased prior to the change-over within the steel !
!

17 | industry. Those members would have the Seventh Edition i

~

i :
18 ' radius which changed based on the size of the member. |

*

.- 19 I forget at what time the steel industry went |

|
20 to a 2T uniformly for all steel uembers. But the

I
21 present steel they're purchasing, assuming that it has |.

|
22 been milled since like 1980, will have the 2T. But if ;

23 they'go out and they use steel that was purchased prior 1

j 24 to the change-over, that steel would be with the Seventh,

i
i 25 Edition. 3

|t
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(- 1 And there is no indication on the drawings

2 when that steel was purchased. They could look it up. .

3 But the drawings, a lot of them were at issue in 1978,

- 4 that indicate the steel was purchased in-that time

5~ frame.--

6 MR. FAIR: Well, is there a specific

7 reason or document that tells you that there was,-

8 actually a difference in tube steel, a change in the

h |

q actual properties of the tube steel when the AISC9 i
7

.

10 changed their specification?

11 .i: And the reason I ask is, is bece.use the
i .

12 material specification in both instances would allow you j

13 to go up to what was assumed in the Seventh Edition, a ,
,

value of 3T, and whether there was a change in the co'de !.14 .
.
,

fonitsassumptionsorwhethertherewasactuallyasteel {15
'

16 J change between those editions.
t

17 NR. WALSH] There was a steel change in

l-
18 n the milling of the steel, fabricating of the steel. i-

n
..

19 ! That's the change. There was a physical change. That's
!
*20 why the member properties changed. 'For someone to be in

|.

''* 21 compliance with the Eighth Edition, they have to be

- 22 using the 2T. The Seventh Edition varies.

23 And someone buying tube steel back in '78, you
'

24 know, they would be buying that steel -- larger sections
:

with the 3T. That's where the concern was.25
|

'
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(- 1 The Applicant, you know, they can go out there

2 and measure the corner radius of the tube steel member

3 or verify that it was milled to the dimensions for the

4 Eighth Edition. But if it's old steel, the Seventh

5 Edition would have the larger tube steel members, 3T -

.

6 radius.
.

} 7 It's not included on the mill test reports.

8 It.'s a member property problem. It's like a Y flange,

9 dimension for a Y flange. You get a mill test report,[ '
,

,

i

] it's not going to indicate what the dimensions are on10

11 the Y flange.
'

,

12 MR. FAIR: Were there any cases at the

13 facility where you actually saw s,ome tube steel sections

14 with corner radiuses of 3T7

(ht. WALSHI}Ineverwentoutthereand
.

15
,

*
.

16 measured it, no. .

~17 MR. LANDERS: What I'm hearing is that
,

I !
18 ! the basis of this is that prior to the Eighth Edition |

>

|
'

'

19 issue of the AISC, industry made tube steel in a certain

20 fashion; and after the issue, they made it in a

21 different fashion. Is it possible that the Eighth-

22 Edition reflected wh'at the industry is doing? Do you

23 ~know that to be a fact or not?
24 (MR . WALSH)No. I do not know the reason

|
for the change in the edition. I know the' Applicant -- |25

'

K kt"" tov "5'o*7 NG 5'av'c' 'dc- '

R 7000 sHO.l. CREEK St.VD. 34s.W
.use,~. ra. 7., , c

$ asian ass.3aer
.

. s ' s, ** % f*' ,W *O'- N 4 * Yf pp % M' _f, '%

. f, , :j?. ~ N

_
,A. . .;;. _ , . ..

, :.
a



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

- I

88 *

.

f 1 this.is-a point I think I -- or I should have made clear

2 in the affidavit -- is the Applicant used a Lefland or

3 Welded Steel Institute, tube steel properties, with no

jgggi{igggigg {{.they were higher, values. That's theA

5 one with the IT.- And they didn't bother to look at ---

6 this is the generic type of thinking that problem --

7 didn't realize that maybe that steel doesn't exist, when.

8 they used it, didn't match the properties of that to

9 ! what was being out in the field.

;f .And to be more specific, when I was working in
'

10
-,

11 the industry, this became a concern. We were using *

-

:.

12 three different member properties. And it was.around

I January, Landley Hoghouse decided to go to the Eighth13

14 Edition instead of using this Welded Steel Institute
li

15 | values.. . ,

ItwashhnFinneran)thatinformedmewhatwas
'

16
li .

17 actually out in the field, and this never came about ;

inJune]Istillhad18 g when I was working. When I left2

19 not heard what steel are they using out there."~

But the

20 ! problem of going a whole year using these higher 7alues !
,

!

21 and not recognizing that they have to reflect what's in
~

22 the field is a design. problem that should be looked into
'

23 more than just -- I was working on the STRODL. That was
I

24 j not my responsibility. I wasn't designing those forces. ,

3 !

25 I just saw that type of problem. j i

'
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.

~'( l MR. FAIR: I understand what you're

2 saying. We're still trying to understand what are the

3 appropriate properties to be using at this facility and

4 why -- I think everybody agrees that the other set of

- 5 ' higher properties were not the appropriate properties
.

because the Applicants switched back to the Eighth6

7 Edition and did some reevaluation. |'

-

@ . WALSH[ I believe the properties that8
.

should be used for steel milled after 1980 would be the +

9 il
11

10 h Eighth Edition for.all three type supports groups, not
''

.11 |! just PSE. ITT and NPSI, they were putting steel in and
,

|

n ,-

12 purchasing steel after 1980. That's when the mills were |

13 doing the, you know, producing properties conforming to

14 the Eighth Edition, the numbers they should be using.
,

|. !

15 j It's as simple as that, I think.

16 If that's what's out there, Eighth Edition,
;

17 they should be using Eighth Edition. And if there is no

18 jj Seventh Edition used on that plant, then they'll just !-

,'::..

19 i use Eighth Edition everywhere.

20 MS. ELLIS: Does that answer what we were -- -

,

~

21 MR. FAIR: Yes, I guess to the extent
i

22 that it can be answered. '

i

23 h |
! i24

25 we had on the summary disposition motions -- that is, j

-

'
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( l between the Staff and the Applicants, which was quite

2 awhile back - I had come t'o the conclusion that this
3 was a fine analytical study, but it was not particularly

4 useful on this plant to resolve the issues because it

. 5 was a bunch of generalized types of studies which are in-

,

6 line with some other things that have been produced in

7 the industry. But other than that, that's about as far
.

8 as I took the review of that particular issue.

9 h MR. POSLUSNY: Comments, anyone?
U

'

10 ! MS. ELLIS: .No.
h

11 MR. FAIR: The next issue that I have has

12 to do with- ~ " T N " '''~' ";~'* '

-

13 uld.like to defer that into the section

14 with the Richmond insects.

h.DOYLE Could I interrupt for one15.

* *

16 ! minute?
'

17 MR. FAIR: Certainly.
1,

18 TR. DOYLh
' w "M2?+ - ' - " " '-

'' '' ~ ' " ' '~ ~

|19 j h W C~ ~ * M ~ " * * #-

*

H

, .20 '' MR. FAIR: That's what I just asked if I ;

.

21 could defer.'
,

h DOYLE3 I tell you, I'm foggy.22

23 MR. FAIR: And with that, I'll just leave
,

i i
24 1 it open as to whether anybody has any questions, '

I

25 | comments, et cetera. !
. t '

i

' -
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t' 1 MS. ELLIS: No.-

.

[MR. WALSE] Nothing we say is going to2

3 make . . .

l

4 MR. FAIR: The next item I had, had to do

. 5 with generic stiffness. nd m1 ut, the concern is
~

). - - - w ..n . . .

, _,

* -~^ ^, , ' - _ __. used a set of geri
'

6 e, J

7.

f8

9 i; |
,

i. ,

10
li

11 These two assumptions are not exactly the

12 same; and therefore, you have a concern as to whether

13 there is a match-up between the two analytical

I14 . processes. We also, the NRC Staff, had a concern with
,

'

l

15 this and with the Applicants' results in their summary i

.

disposition motion. Theref6te, we requested that the16 i .

I

17 ;; Applicants go back and reevaluate piping systems,

18 i looking for cases where the supports could be-

~

19 particularly soft. And the basis for looking for these j
i ,

20 supports being particularly soft had to do with the i

~

21 supports that had the lowest loads from the piping

22 analysis and what you would expect based on a load ,

l
23 deflection criteria to come out with softer spring j

s
'24 rates.

25 At this point, the Applicants had given us a j
1
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{ l screening criteria for performing the evaluations, but

2 they have not given us any results of these evaluations.

3 So at this point, it's still open.

4 kR. WALSH Do you know when you'll be
~

- 5 .getting this?

6 MR. FAIR: I have no idea.

, h.WALSH7 I haven't seen that screening
.

8 criteria that the Applicants were using.

9 MR. FAIR: I believe that was in the

10 September submittal,.the final large submittal that the

11 Applicants made to the NRC Staff. |
t

12 MS. ELLIS: Okay.

13 QR. DOYLE In this evaluation they're

14 ' doing, are they considering, particularly in the

15 containment wh |
'

16 s

17 M"
,

e
- ' 16 | exhibit, just from the tests alone, t ,

'
*

19 o

! |20 the support?
:

- 21 - MR. FAIR: I would have to defer that~

| 22 question to the Applicants because I don't know what

23 specific supports their screening criteria is going to |
24 i yield for this reanalysis effort. |

li

| h . DOYLE] It would be well if they25 !

'
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.

f 1 include some of them, I would think.

2 We're most concerned in that particular type

3 of a screening effort is not a soft system, it is a
*

4 random system. In other words, if we have a system
,

5 that's all soft supports, that doesn't present really;
_

6 critical problems. It's where you have very stiff

7 supports and intermingled you have soft supports. Is
e

8 this the~ type of thing you're looking for?
.

pl .
MR. FAIR: I think that the screening9

i

criteria is supposed-to be looking at both cases. Now,i10
.

{ the. Applicants have agreed with what you've said, that11

i12 the case that's likely to be a problem is a soft support

13 ., in.the middle of two stiff supports.

14 } (fR. DOYLE] Yes, right.
:

15 ! MR. FAIR: However, the other case I :

16 |[ agree is not a problem. If the supports are all soft, |
*

''
i

17 L that may very well change the total load input. i
'

(ER. DOYLf ) Well, that's true, !18 i

t

h|
-

particularly if it goes more than 10 percent below |19

20 generic. ','

!
21 - MR. FAIR: That's correct. j

i

22 Q$R. DOYL5T) What I probably should have !

|
,

23 said is less of a problem then you could run into with ;

!

24 two million pounds an inch on each side of 50,000 pounds;

25 an inch. |
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f 1 MR. FAIR: Well, I guess my opinion is,

2 either one could be a significant problem.

3 MR. LANDERS: Again, it's this system

4 concept of the fact that we have something attached to

. . S' the and of that pipe. A soft one could in fact be a --

{R. DOYLE) That's right. I do what I6

7 tell everybody not to do.,

8 MR. FAIR: I guess -- Dr. Chen just

9
|

reminded me. It appeared that -- at least your position !
,

I i

10 j was that this 10 per. cent number which was an argument
'

t'

11 [ which was put forth by the Applic' ants, that if they were t
,,

|

12 i within a factor of ten of their assumed generic studies 4

k . DOYLED Yes. Right. Single order of13 '

14 magnitude, I found no problem with that. Many of the

places I have worked, as long as you're within one order15 i

I c

d' of magnitude you don't even get concerned about
.* +..

it. If
.

16 -

:! .

17 I you go beyond the first order of magnitude, you go talk !
'

U
18 'I to the pipe stress people, What we call " confirmation i-

,

.

19 required." You get confirmation that you're -- I forget :

I |

20 what that is -- but they'll go so much over the first |
,

!
i

21 order of magnitude before they get excited.'

22 MR. FAIR: I guess I would agree. It'

j

23 depends on what the generic stiffness was in the first | ,

i !

24 place. |;

h . DOYL h Yes. |25
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I

s( l MR. FAIR: If it were stiff enough, then
l

2 an order of magnitude lower would not be a big problem.

3 But if it were soft to begin with, then it may be a
|

4 problem, even less than that. 1

s

. 5~ hhR. DOYLE: Right
,

,

6 MR. FAIR: Any other questions, comments?

7.

h() h8
||

f'HopefullyIsaiditsothat it's clear which ones I'm9 .

g

10 ) talking about.

11 In this particular case, the Applicants had..

112 U-bolts on rigid frames where they intended them to act |
,

13
|

in the strong direction of the U-bolt and assumed that

14 t! they would take no load in the weak direction of the I

h i

15 j; U-bolt. The basis for their assumption was that these
|li

=ovements in the other direction were so small that :16 "

!
'

-

17 there was enough gap in the U-bolt so that the U-bolt
i'

- 18 a would never see a load.
i;-

19 |I They have said that they had identified j
'

.

20 . approximately 70 cases, gave the deflections output from !
'

,

!

21 the computer analysis of the piping, and identify eight |
!22 cases where they expected the deflection of the pipe to i

1

23 exceed this assumed amount. They did some analysis, |

|
I
'24 some seismic reanalysis of a couple of cases and;

i 25 concluded that stresses in loads would still remain ;

'
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i

'

,

[ l below allowables.
'

2 Now, in order to make this conclusion, the

_
3 Applicants had to do some ac,tual physical testing of a

~

4 couple of U-bolts to come up with a load rated allowable

. 5 'that was higher than the original' manufacturer's
>

6 allowable.
.

7 In confirming whether the Applicants'.

8 assumptions were correct, I went out to the field to
I

9 measure the gaps on these particular eight U-bolts where i
"

il
10 y the deflections were the greatest and was unable to

e
11 confirm the Applicants' assumption that a gap existed in .

12 this particular direction, that the U-bolt didn't intend

13 to take load. |
1

14
.

And therefore, I disagreed with the basis of |'
l
'

15 the Applicants' analysis. The Applicants went back and i

16 . did a reanalysis and submitted it to us on the September
i i

17 '. submittal. The reason the Applicants did a reanalysis
I

18 was because the original analysis included seismic only'
'

-

. .

19 with the assumptions that the gap existed and was larger ;-
;

'
1 than the thermal load; and therefore, the original |20 -

,

.
'

21 thermal analysis was still valid. '

22 In the . reevaluation ef f ort that was given to

23 us, it was unclear to me that the Applicants had gone

24 through and evaluated the new loads on the supports, ;

25 including the U-bolts, to determine whether they would ,

.

'
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.

( l be within acceptable limits. And I requested that the

2 Applicants go back and reverify this.

3 The bottom line conclusion that I had out of

4 this at this point'is that the Applicants originally had
'

- 5 no basis for making the assumption that these U-bolts

6 provided no lateral support.

7 The issue as to whether there is a problem.

8 with the existing U-bolts is still open.

h.DOYLE I don't really believe we can9

10 9 comment on that one until the issue is resolved. At

11 least I can't. -

p

12 MR. FAIR: Any comments from -- -

|

13 | MR. BECK: No. We understand your

14 position, John. Ig,

15 i MR. FAIR: ( . N e a. t v- - - -- !
I i

17 ' t inserts, and I'll try to group them as the Applicants
,

> 18 did in their summary disposition motion into three more
il-

19 g general categories. '

i |.

20 One had to do with the actual capacity of the'
.

~

21 Richmonds and the basis for the allowable on the

22 Richmond. Another category of issues had to do with the |
t

23 design assumptions you used to model the joints between j

24 ! the Richmond inserts and tube steel connections. And
'

25 the third general issue had to do with bending loads on ;

'
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'[ l the bolts that were going into these tube steel

2 connections into these Richmond inserts.

3 As things stand right now, we have a concern

4 with the Applicants' modeling assumptions for the

,
5 Richmond insert tube steel connections. They have'done-

"

6 some evaluations in their summary disposition motions

7 and at our request have gone back and looked to see if
,

8 these evaluations covered al.1 cases that existed at
!

9 l Comanche Peak.
;I

,
,

I

q And they have identified some cases where they10
!

11 ji had to do.some additional. analysis. There was also a .

12 part of the summary disposition motion that was very

13 confusing to me, and that had to do with the Applicants' j,
14 . discussion of when they rel' eased what we'll call the

15
|

torsional moment and when they released the bending
i

16 ,; moment along the tube steel *.
1;

*

17 !- It is my, understanding at this point that the
|i .

18 '; position is that they always model the bending moment as

'"

,19 a released condition and that, depending upon the !

l
'20 designer's judgment, the torsional moment would be j

i ,

21 either released or fixed. And I'm awaiting a'-

22 . clarification on that particular point and a particular ;

23 discussion in the Applicants' affidavit.
'

24 If the case is that on the frame structures

25 that the Applicants in some cases assum,ed that these
.
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.

( l moments were fixed, I don't think' the Applicants have

2 presented enough basis to justify.that the stresses in

3 the tube steel members and the inserts are adequate.

4 My opinion is that the appropriate modeling ,

5 assumption is assumption for these frame structures.-

~

6 Now, I distinguish between the frame structures and the

s 7 ones on which the Applicant has a long length of tube

8 steel with the inserts along the length of the tube
,

9 where the only method of stabilitt1 is to take reactor i

* 't '

loads out and forget them. And tyis indeed in my10 -

11 opinion will occur. They will eventually react the load

12 out in torsion.

13 However, the Applicants' analysis currently

14 has identified the problem, ,especially with cases where
I

15 : the insert is offset from the center line of the tube .

!!
-

.

16 | steel members; and therefore, you get a very short j
: i

17 ': couple to react the load out, and you primarily have to i
,;

18 take the load out with bending of the bolt. is
,

tj.

19
|

The Applicants had identified some items in |
1 '

20 which they calculated faicly high bending stresses in'

"
21 the bolt and had said that they were going to modify or

22 correct these situations. However, there are still some
1

23 concern between the Staff and the Applicants on the |
|

24 evaluation criteria for which bolts to be looking at; i

25 that is, the Applicants developed a formula based on the *
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,

|

( 1 results of their finite element analysis. It was a .

2 formula which you won't find in any of your standard
;

3 industry code. . And at this point in time, we're not in

4 agreement yet with the Applicants that this evaluation
:

;_ 5 of-criteria.was adequate. . .

I 6 Specifically, we've asked them to go back and

7 evaluate the results of their evaluation of these tube..

8 step members for bending stresses and loads in the

9
.

Richmonds, considering assumptions or field installation
i - .

i

procedures such at bolt hole angular and bolt hole gaps,"

10 -

i:
j 11 ' et cetera, and determine that their evaluation ,

'

12 conservatively considers all those cases. .

t : .

13 And that's at the point where we are on |
-

:
14 Richmond. |

; .,

QR. WALSH] Will the NRC be using any of
'

15

16 | Cygna's questions or comments that they recently -

i;
Ii submitted to the Applicant, in the the NRC's evaluation?17'

Y MR.. FAIR: I will be reviewing them, yes. |18 g ;.

19 I have not really had time to understand the basis of |
~

) i
'

'

20 their comments or what points they were trying to bring .

;* 21 out. I've seen their comments.

22 MR. LEVIN: John, with respect'to TUGCO's|
.

'i

! 23 development of an interaction formula or method of

j dealing with the bending and tension and shear in a24
|

| 25 i bulk, for example, was your concern with that approach :
;- t

*
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( l conceptually or the value, for example, of the

2 acceptable interaction, whether it be 1.0 or 1.75 or'

3 whatever the number may be? I mean, given that there is'

4 not ready guidance and codes on these kinds of things,.
.

5 I'm trying to find out if -- .
.

.

6 MR. FAIR: That's specifically my

7 concern, was the fact that TUGCO had developed a higher
.

8 limit than you would normally use for bolts. The basis

9 for this was two-fold. One was the fact that their -

.
.

10 finite element analysis showed that the method that they

11 l were going to use for these calculations of bending was :

12 conservative compared to the finite element analysis,

13 and they were going to screen the bolts at the field
a

14 based.on the more standard type of calculations and not

15
|

the finite element. analysis.
. .

16 The second basis in their affidavit was the .'
17 fact that you were looking at bending in these bolts andg

l]' that.the normal allowables were strictly in terms of ;18 '

.

'

19 tension and shear, and chat if you go to the ASME code | |

20 or Structural Steel. Code, they generally allow higher ! .
,

|.

21 stresses in bending than they do in direct tension or*

22 shear.
.

23 So, yes, it's the basis for the increase in

24 the allowables. .

25 MR. LEVIN: So it's more toward the
|

'

'
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(' 1 allowable versus whether or not one can add bending into

2 the interaction equation, per se -- I mean, you would

3 li'<e to see the bases for the specific value, the

4 allowable, as compared to a conceptual problem with

5 whether bending could be included in the interaction..

>

6 MR. FAIR: Well, since we have the

7 situation, it has to be included, some method.o
. .

8 MR. LEVIN: Okay.

9 PR. POSLUSNY: No other comments?
O

hh.DOYLE)Areyougoingtoget into the-10
,

11 .i stiffness of those bolts?
'

12 MR. FAIR: That was the end of my.

i i

13 I comments. I'll leave it open with you. |
- 14 [hR. DOYLE})Yes. Well, I have two major

i .

15 i concerns within A36, and one of them is they're not :
8

r

16 recommended for dynamic applications. And the other,
Y -

17 many of the supports, the distribution of shear and
,

18 Y tension -- tension being the lesser of the two -- but>

!

19 | the distribution of shear is based on the concept that !
|| !
"20 all of the bolts are in contact equally. And ,

.
.

l |.

21- particularly for some of the ones at Comanche Peak, |
* '

22 there were a multiplicity of bolts -- it could be 12, i

t

23 15, 18 bolts in a single frame. And because of the (
| r

' '

24 nature of the beast, we know that there is no time when
,,

. t;

25 we will have all of'those bolts actively engaged. So f
,

f .
;

' '
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i

[ l therefore, some of the bolts are getting higher load

i 2 than would be indicated by the STRUDL analysis. And I

3 was wondering whether or not that was looked into.

4 Additionally, there were other supports -- I

j. 5 had a couple of them in my. summary disposition, one of -

1
6 them being a Class 1 support -- where you have a single

i. 7 piece of tube steel hanging off two Richmonds and then a '
3

i 8 cantilever hanging off of that. Effectively, the

i . ,

[ 9 . bending of the bolt renders the entire support far j
i

I 10 h softer than the analysis would indicate because the
] o
i 11 analysis indicates that those two points are literally'

1 ,

i 12 fixed. I

i l
'

i 13 Beyond that, that's the only two comments I |
'

I

| 14 have in regards to --
|

hck)Ihaveaquestionwith15 MR. LEVIN:
!

. respect to that comment. Iis there anything with regardJ 16 '

j 17 !. to these particular connections that -- I mean, I think
, ,

i 18 i what you explained might generally be true for bearing i

I '|
!* 19 connections, b'ut is there anything that would make that
! 20 particularly different here on this plant?
1

I '' 21 @R. DOYL b I don't understand.
1 .

4 22 MR. LEVIN: In terms of the sharing of

i 23 loads between bolts.
|

h . D0YLEp Yes, because the entirei 24 I

] 25 support -- before the entire bolt pattern becomes | |
!

'

i K k '""' o""o "'""'"'.c' '".c
*
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>( 1 effective, a number of bolts are going to have to '

'

2 displace perhaps as much as an eighth of an inch. So in

3 addition to the support stiffness factor, you have to

f4 take the ratio of the sum of the --

'5 MR. LEVIN- 'Am I to understand your "

.

6 concern being more'with the impact of that on softening

7 of the system or the fact that there may be a different [.

I8 load distribution to bolts?'

f

[@h. D0YLf} There would be a different9 ,

10 load dictribution, d,epending on the total load of the f
'

!11 i support. But the tests indicate that the shear
,

I
12 | displacements of those bolts were rather horrible. For I' i

! ;'
'13 chat matter, when you get up around a 16th of an inch,-

,

||
'

'14 you've almost reached the limits of the allowable for
! :,

|y the particular bolt and shear. |15 -

MR. LEVINt is that particular tests or .' [

-

'

16 -

i i

17 tests in general? |
'

j (hR. D0YL523 No. That was Applicants'18.
;

19 h Exhibit 142. Anyway, they did a test at the request of --
.I ;

."20 DR. CHEN: It was 142, it was another --,
,

21 h R. D0YLE7( Oh, well, at any rate, there j
''

22 I was a test done that showed very high displacements.
,

'

23 | MR. LEVIN: I'm trying to understand, t

24 ! though, if that was in a specific test of a particular

25 bolt or that was a general trend noted in the entire.

f .
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1 testing program.

(.'
2 MR. FAIR: That was four particular -- as

3 I recall, four particular bolts, tested out at very

4 large deflections at the bolt allowable load in shear.

5 At the last meeting I asked an explanation of those .

'

s particular results. :
:

7 I, too, would like to ask the question, now
,

*

8 that the subject has arisen, as to the concern on the i,

I

9 sharing of loads on bolted connections, as to whether i

10 this concern is particular to the Richmond insert, tube
,

at
11 steel connections, or whether it's in general for base

.

'

l
'

.
'

12 plated anchor bolted connections? |
t

[[R.D0YLE]]No,becausemostof'the13

I14 anchor bolted connections are friction. They prescribe

'

15 torque. And a friction joined connection, until you

16 reach separations, there is,no shear involved, although (
17 they may be ana'lyzed as if there is. In fact, there is

18 ! none. -

l>

19 h on this tube steel, again we're into a unique
,

1
20 design. The friction is indeterminate because the ,

i

21 torque is indeterminate. They can't torque down like !
:-

.

'22 they can on a base plate. On a base plate, you can take !

|

23 ; it up to whatever is required according to your !

24 particular' specification or the manufacture's !
25 recommendation.
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1 So it is only for those connections which are
'

2 essentially either indeterminate or vary in type but not

i 3 for base plates in general.

4 MR. FAIR: I kSuld still like to pursue

5 it a little further. In terms of general bearing
*''

6 connections, is it your position that it should be the -

7 practice to analyze each individual bolt separately
I'

8 within the tolerances of the gaps around the bolts?

(hK. DOYLE}. I'm not sure exactly what9 ,

i

d you're saying. However, if there was a practice in
'

10

!I place that would have assured the lesser gap, then of
*

11
h

12 course we would have less problem. But currently the'

13 condition is such that you could actually have to

14 ! deflect some of the bolts an 8th inch before the

15 p remainder come into action.i

'!
16 MR. FAIR: Well, I guess I would turn it ,

L
17 around. If they would be used with the AISC which are

,.

18 considered standard hole s;zes which would cut the gap,'
i

19 } effectively in half from an 8th to a 16th, would you
,

j still have a concern?20

21 ({R. DoYL(I) Myself, yes. i

Well,[[ack}thenIguess--I]22 MR. LEVIN:

23 was interested in that same line of questioning, John.
!

'
,

24 | I think people recognize differences between ,

I
'

25 friction and bearing connections. So if we get to just i ;,

!
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1 looking at bearing connections,,what I'm interested in,

2 is understanding whether or not the concern is, in fact,'

3 with industry practice, or there is something that has

4 been done on this project that particularly would -

5 exacerbate it.
'

6 And you're saying that going in the direction *
>

7 of a larger hole size would, but I am interested in your
*

8 thoughts on the point that John just make on the 16th,

9 i and the fact, you know, that that's a tolerance adopted e

H

10 l by AISC, and --

11 ,' hf|,.D0YLE]]Yes. But you've got to

12 remember that AISC, for the most part, wherever they do
,

!

13 have large shears like at base plates and things, they '

|
14 put in shear keys, so they're not relying on the bolts

15 !, to take shear load.
1

-
,

16 In the remainder of the structure, except
'

'

! .

17 P. under the new SEAR codes, they took an equivalent

18 |- horizontel shear into the building and therefore that
.- p

19 really structures subject to dynamic conditions. So,

20 !! here we have a unique case where we have the supports |
'

21 suspended off of tubes which are bolted to Richmonds :
-

;.

22 with an indeterminate friction qualification; and yet, '

23 every bolt in the pattern is treated as if it is

24 receiving equal load.
I

25 And I marked under a number cf the supports
+

,
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1 out there where there were problems even at that,

C
2 bringing the bolts into qualification. And had they

3 been done as the real world, which you would never do,

4 you would probably find that several of those bolts went

5 way over the allowable.
*

MR. LEVIN: Is there any indication that6 -

7 the connection doesn't perform?

8 [5R. D0YLE) The fact that it's A36.
*

9 MR. LEVIN: I mean any experience.

'
10 That's what I'm after.

f

11 h @[R. DOYL(h Well, that's what I'm saying.
.

.

12 I have never seen that particular type of support used i
l

13 anyway, except for perhaps, you know, a coathanger or

14 something.. Every plant I have ever been in either used

15 embeds or surface-mounted plates or through bolting or ,

!

16 something of that nature, and I can't recall of any that
|j
p' weren't using friction type joints.17

18 (@R. WALSE{]Theotherpointthat I would' "'

19 '! like to make is with regards to the AISC code -- and I !
\ |

20 j don't know if it was submitted in our answer on gaps or
|

21 on the Richmond insert -- but the AIsc code, as far as I
. .

22 oversized holes and base plates, was written with the

23 assumption that you have got a heavily loaded column,

24 that column has sufficient press, of course, on that
!.

25 base plate that you don't even really need enchor bolts,
;

I
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.

;

(
; 1 you put the anchor bolts in just the same.

2 And I believe it was one of those motions that
~

,

3 the Applicant was relying on, saying, "Well, we could
- 4 ha,ve made the holes even bigger." ;

, ,

5 That is not the case. If that's how the
,

- . -
...

6 . Applicant really feels about it, it's either a question,

7 of judgment again of the Applicants to rely on that type
*

8 of premise.
*

MS. ELLIS: I would~1ike to ask you,9 -

:
*

10 [ Paul, I believe that the test, wasn't that attached to

11
'

an affidavit of yours? I sort of believe it was, but
p

12 i I'm not positive about that.
8 | ,

'

13 DR. CHEN: I don't remember, but I think --

14 let me look through my, quote, boxes unquote, and I'll"

!

get back to you on that. '15 '

,
.

@ . D0YL G one of the major problems |
'*16

,

with that particular type of connection, again, if you | |17 p

. uncouple it and you look just at the shear, eventually {18
i I,ti-

> '

all the bolts in the pattern will share the. shear. But )19 ;
I

, '

,|i you've got to recall that some of the bolts at the point | !20

21 you get to where the load is fully distributed, have
.

'

22 higher shear loads than was anticipated. Now you must
|

23 ! add the tension load and'also the interaction of |
|

24 bending.
I

25 But I don't recall having seen -- the closest j
,

|
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.

1 thing I can recall to that type of a situation is where
,

'
2 some people were using Unistrut. I disagreed with that

'

3 strongly, too, because again you're getting to bending

4 of the little ears.
~

5 MR. LEVIN: What about a situation where
'

6 it's just simply a base plate?
'

>

hh.DOYLd}{Howisthatagain?7

8 MR. LEVIN: Just simply a base plate*

'
9 configuration and a bearing connection. It seems to me

d '

10 !! implicit in the concept of that type of connection is,
,

.
'

,-

11 ' the fact that there will be some redistribution of loads

12' between bolts and in the concept of that -- |,

|

(hR. DOYLE}} Yes. But first you have to
'

13

14 displace two or more of the bolts to the point where.the .

15 : remainder become effective. !
*

Y16 ,j MR. LEVINr Yes. .

.,

17 !' @@.DOYLE}}Whenyoudothat, you have
18 ; got shears or shear stresses in some of the bolts that

"
:.

19 1: are considerably higher than you had anticipated. Those ,

!! ;
*

2C ; could be the bolts which also are taking the majority of *

|
:

>

21 the, tension, if you have a couple in that direction. So !
. .

. 22 now you're well beyond the allowables established for
1
; 23 that particular bolt.

'

24 MR. LEVIN: Okay. I understand your
|

|25 point. That's why I asked the question before about the,

,
,

' '
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1 question of experience. And it seems to me that people
,

(- 2 as a matter of practice hava accepted that, possibly

3 supported by the fact that those types of connections do

4 perform in a certain way. And I was curious as to how

,5 you believe that would impact the overall integrity of .[, ,,

.

6 such a connection. .

hR. DOYLE) Like I say, I haven't seen it7
.

8 done. All the building columns I worked on, if you
~

9 [ receive 30 percent of the friction, then you go to shear
.

p i
* '

keys in the diretions it's required.10 t

11 MR. LEVIN: Okay.
,

.

12 I. MR. POSLUSNY: Are there no more comments
|l ||

13 i on Mr. Fair's items?
'

i

14 If we can think of anymore, we'll take a quick.

i
" '15 break.
'

16 (Brief recess)
-n ,

17 i
.

18 MR. POSLUSNY: If we could get started.
'

,

> '

19 j Okay. Ready. .,

I
C Paul Chen is going to continue.

|
I21

|.
,

22 I
,

23
,

4 ! 4
*

.

" '
25

-

i.

{ KtHNfDY RIPoRTlHG SERVICE INC.
7000 Gr40A6 CREEg ebv0 He.W

AUSTIN. TER As 78757

5 .....u.,
.

- ,n. . - .

,

J.,s
,,a,

,



._. . - -- -

'

I

112
.

1 PRESENTATION BY DR. PAUL CHEN
.b

2

3 DR. CHEN: Okay.- I have four summary

4 dispositions.

-

.

6 This summary disposition is concerned with

7 dual snubber or seismic restraint types supports and
*

8 The concerns

'9 relate to piping stresses and loads on the supports.
,

q >

10 h To expand on bit on that, the concern is -
.

11 related to the rotational restraints offered by the dual
,

l' .

12 type supports, the effects of offset masses in the .

o| I
' *

13 piping analyses, CHEME stresses and trunnion type

f supports and local stresses due to the attachment. |14 I

t
'

15 L would like to ask at this point whether or not that '

*L .
'

'16 covers the concerns that yoy have?,

17 (bR. DOYLE].Thereareaco' .e of other

18 points. One of them is particularly in : ef erence to

19 snubbers. Snubbers are generally set for a specific --,
,

!.
2C they're acceleration sensitive, so they're set for a,

,

U21 specific g loading -- for example, .02 g. Any gain |,

22 type, whether it's 2 or 8, like they've got in the upper
..

23 i lateral restraint, like of a snubber arrangement, you're i
I

24 ,! never going to get exactly, precisely .02.
'

.

25 [ And most often, they assume the total load on

h '
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1 one support. If they can't make it by that, they'll go,

2 to 75 percent. And I think the manufacturers by test
'

3 have shown that if you go below 60 percent of the total

4 load on one support, then you're going to find yourself

5 in real trouble because the two snubbers will not lock
, , , , ,

'

6~ up simultaneous.

7 The second problem is, when you have two
*

8 snubbers or two struts and'they're attached to literally

9 different frames of the same frame system but i

l :

10 .i in' dependent frames -- for example, say you had a '

"
11 cantilever off the wall a foot long, same tube steel

'

l!
,

12 coming up off the floor ten feet long, you have a

13 I differential in stiffness which will affect the loading
'14 distribution. And this, of course, is why most places

15 like to try to make it pass with a total load on one.
.

! t
16 If you can't do that, many of the places I've worked at, |

|,|17 . you can arbitrarily adopt a 75 percent. To get down to
p

.

18 .6 and below, you have to get confirmation required type |

19 of thing. '
,

20 So besides the thermal rotation, if it's on a |
1

21 l horizontal run above the "Y" axis and "X" number of I

!.
~

22 ratings or what have you, have those two considerations,
|

*

23 you should also go into snubber loadings.

hachisthereanythingin24 MR. LANDERS:

25
"

the procurement process that would alleviate some of
;,

i
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.

I that concern?

kR.DOYLE),Withrespect' to --2

3 MR. LANDERS: With respect to procurement

4 of the snubbers and specification thereafter.

(MR.DOYLE
'

I don't think that, to,the5

*
6 best of'my knowledge, they never can get two snubbers to>

7 lock up precisely at the same time. They come very
~

8 close, and it is a precision piece of. equipment. But

9 due to the fact that you are dealing with an'
,

.
t

i,

10 acceleration and the reaction of the snubber to that

11 acceleration will va'ry so that the snubber, within the
e
- limits of human capability, I don't think they could12
Ic'

13 ever get two snubber's to lock up precisely at the same

14 || time'. The result is, the (unintelligible). And once
| |

t

! you start getting rotation and the acceleration picks I15
j'

16 up, the other.one will lock,in which is why in many of i f
.

17 the plants I've worked you are' allowed to go down to .6 j

f18 of the total load but I don't -- it's possible, but I
1 1.

L[ don't think I've ever worked at a place.where they' [19 ,,

20 divided 50/50. f
'

21 | MR. LANDERS: That was precisely my
' '

. ;

| . i '-

22 I question. Going down to .6, do you know if in those ! |
r :

!

23 } instances there are very specific procurement I

' I
; requirements with respect to those two snubbers, that24 , ;

25 that was defined to be accurate? |,,

||
'

,

*
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1 [hR. DOYL(] We only buy them in pairs.
2 In that respect, yes, if you have a dual snubber set-up,

3 you should buy them in pairs. But as far as CPSES, I

4 have no idea what their procurement did about that. If

5 you don't buy them in pairs, then you're going to have

>* 6 even more problems. .

7 MR. LANDERS Okay.

*

8 DR. CHEN: The Applicants' motion for

9 summary disposition does not address these two concerns
,

10 that you brought.; ,

;; .
-

11 :i Additionally, the arguments presented in the !

'! i'
12 summary disposition are contrary to what the Applicants

13 had committed to two years ago to the SIT team. The

14 motion contains analyses for funintelligible) piping

15
.

system which supposedly show that if the rotational
'

I

16 | restraints of a dual snubber installation are
i i

17 !: considered, it has very little effect on the piping '

I!

18 ,; stresses, but that support load will increase by a ;

h |
-

] fact,or varying between 2 and 3.19
, ,

20 | The Applicants preprsed new allowables and |

|'
I>

21 these new allowables are based on the -- assuming that
,

22 the rotation is a secondary effect and that increase on

23 loads can be treated as secondary loads, basically what

24 they were proposing was that the allowables be increased

25 I by three times what the allowables were. And we would j

|
.

~
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1 disagree with that. The analyses showed that the loads
- ,

'

2 increased by around 2 and 3; the proposed allowables

3 increased by 2 or 3. Basica11p what they were saying is

4 that there is no problem, and I have a problem with

5 that.

6 The load type supports -- the information is'
> -

7 based on inspection of 29 supports -- showed that in
.

8 each instance there were always two lugs which were

|9 fairly equidistant from the support structure. A
n

10 3 maximum distance between the structure and the nearest

lug was about 1/16th' od an inch.11 .

12 They then did elastic-plastic analysis of a !

|
13 lug attached to a pipe and displaced the lug by 1/16th ;

!
'

14 of an inch and said that it was also indicated that the

15 0 plastic deformation localized. I cannot accept that
'

16 analysis because it does not address what happens on the

17 separate loadings. This analysis just shows what would

18 happen in the case of a one-time loading..
,

'
..

'

19 Some of these comments were passed on to the
...
I i

'

20 Applicant in a meeting we had about t .: nth ago, and I
> s

-

21 haven't heard anything back from them as yet. Basically I i,

|
-

.

22 this item is --
|

[fR. DOYLf] Also, in a substantial23
_

24 earthquake, you could have a fairly large number of zeroq
1

25 crossings. So the fact that you're displacing a

t

*
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1 particular lug a 16th of an inch -- well, coming back to

~

2 that 16th of an inch, again we end up somewhat similar

3 to the shear on bolts if we're displacing a 16th of an

4 inch. I wonder what the BLR would have to say about

5 that in reference to the pipe or what does anybody have
,

*

. 6 to say about that?

7 DR. CHEN: They prepared some results of
*

8 analysis for piping system when one lug was loaded --

9 or, rather, a pair of lugs was loaded. And the result ;
. .

10 of that analysis indicates that the piping stresses areg

11 acceptable. The results of those analyses are still
Il

12 open as far as I know. I'm not sure. :

1

13 MR. LANDERS: Could I say something? -

,

14 I think I addressed that in my draft report. - '
.

'

15 i That's where they do an elastic-plastic analysis.

16 DR. CHEN: Yes. You mentioned this was

p' unacceptable as an analysis.
l

17
g .

18 ji MR. LANDERS: Yes.

19 . WAL In your discussions with the

20 | Applicants, did you find cut why they decided net to do

21 what they said they were going to do?
.

'

,

22 DR. CHEN: Well, the meeting at which ,

-|
23 this was said was a meeting to relay to the Applicants ;

s

24 i some of the concerns that we had regarding the reason '

i
25 - for some of these positions. I have not gone in to find

!

'
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,

.
1 out why what they're proposing now is different from

,

'
2 what they proposed two years ago.

h WALSH] I'm concerned with maybe they3

4 forgot. It was one procedure, and then someone came -

5 along and said, "We need to consider this." And by that

6 time, it was too late to go b$ck and start doing
'

7 reanalysis on piping systems. You know, maybe it's a

8 problem with the quality assurance program, the piping

1.!
stress analysis; people that were really going to work9 ,

.

10 0 didn't realize that they were committed to modeling '

'

11 these types of restraints.
.

12 DR. CHEN: That could be. But more along*

,

i
13 these questions related to QA, I would hope that in

!
14 |' Applicants', quote, get-well plan, unquote, that all of ;

l I
15 .: these kinds of things are going to be considered.' '

h . WALSH) No,16 because I remember that
,

17 was a dead issue as far as modeling struts and then

18 getting this motion to find out that they're not going,.
> ii

19 to do it, I would be surprised.g
,

,

!! '

20 || DR. CHEN: That in a sense they were
i

21 going to model and they were going to -- !
* *

h.WALSH:
.

22 Sure. It was no longer a
!

23 concern.
{

24 DR. CHEN: That was my understanding two !i
'
,

25 years ago.

' '
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1 MS. ELLIS: I guess what we're saying is
.,

t
-

2 that that sort of thing needs to be analyzed as well,

3 something you can tell us in the report, how all this

4 came out.

5 DR. CHEN: It has QA obligation as well.
. . ..

s MS. ELLIS: All right."
'

7 DR. CHEN: Any other questions or
*

8 i comments?

9 MS. ELLIS: That analysis that you
,

! >

10 ,1 mentioned, was that part of the September '84
,

11 information which th'e QF provided for the Staff?

12 DR. CHEN: Yes, it was -- well, just a
|

13 I minute. Which analysis, elastic-plastic analysis? The
|

14 i elastic-plastic analysis was part of the original i

:

motion, and the analysis for the -- just two lugs loaded15 i.
. +

. 16 is also part of the original motion, I believe.

17 || MS. ELLIS: Okay. Just wanted to be

18 sure.
; ,

(hR. DOYLEI One other point, and that is19
,,

-
;,

p the lugs not only are sometimes spaced differently, you20

21 think, actually along the pipe, but also on angularity i

22 so that the net result on the clamp can be more ;
;
'23 significant than would be apparent on the surface

,

1
24 i. because if the angularity is such that you're way out on

-n
l''

25 the end of the particular lug or trunnion or whatever it
!

'
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.

1 is, th,en you have induced moments and shears into the(.
'2 welds and into the pipe which would not be so if it were -

3 a perfectly square surface.

4 D,R . CHEN: More along those lines, Jack.
.

5 Recognizing that nothing is going to be ever built
*

6 perfectly, what kind of tolerances would you see as

7 being acceptable?

{MR. DOYL] I don't see a tolerance.
~

8

- 9 What I see is usual industry practice.- And if you have t

i
i10 : four lugs, then count two, sort of an arbitrary

e
'

11 ; situation.
'

12 DR. CHEN: And in the case of just two i

!
1

13 lugs -- ,'

h . DOYLh -- you count one. If you're14

15
.

going to do a Bjillard type analysis additive to M'and S i
i

-

;

j|
and P, existing pipe, then again We use about the same16

- -

1 7 |ij numbers, try to do it all which is conservative,
i

18 y approximately 75. We can get authorization to go to 6..

~ n . .

19 L MR. LANDERS: Where in the lug would you
!

.

20 i. put your load?

h . DOYLEh When you are overloading21

22 under those conditions, then you would put it something j
I.

23 like.Malcolm Hobbit does with bolted conditions. You j
,

24 put it inside of the -- if you're coming down on a

25 support, you would put it at the tangent point plus,

.

,

''

-
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-
1 say, a 16th, because you're going to get some local

'('

2 deformation at that point so you would go to the tangent

3 point of a tube. If you had a trunnion coming out and
i

4 you're sitting on a piece of tube steel, you go at least

5 to the tangent point plus a 16th of an inch.

6 Generally, based on what I know, we go to the*

7 center of the tube which is even more conservative. But

U if we get into a real bind, we'll back off a little.
'

8
,

9 MR. LANDERS: What if you had a pipe !

o
10 !: clamp with a lug?

11 { [MR. DOYLE})Howisthat again?
..

MR. LAbDERS: A pipe clamp with a lug.12
|;

|

13 i [MR. DOYLE A pipe clamp with a lug? You :

.I - i

'14 put it to the center of the thickness of the pipe clamp.
.

l !

15 li But if you start trying to take advantage of all four i

il -

9 clamps, you are going to take it all the way out to the16
o

17 worst possible condition.
.

18 MR. LANDERS: What about a situation,,

U-

[i
where construction in welding lugs on pipes uses jigs;19

,,

'

20 that is, if they are going to put a clamp on with lugsr

l
>

21 . they in fact have the clamp there and put it in place? '

(kR.,DOYLE3Ifyouspecifyonthedrawing22 :

!

23 that you want these particular. lugs to be within a i

! -

24 specific plane, then you would use that plane, whatever :

25 it is.j

|
.

'
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4

1 MR. LANDERS: I just wanted to ask that
.

'
2 because you said you wouldn't use tolerances. In fact,

3 in situations where you can control a construction --

f R. DOYLE3 For,that matter, in4

5 submarines they do that all the time. That's exactly, ,,
, ,

'

6 how they put their pipe supporcs up; they jig them in. .

7 DR. CHEN: j|
'

8 K eim

9 i N - 1 ... ..?. P.=< - = _ - - - -- -, = rm.1= = 2 6 - . " 45= =Va. ~
'

l

10 -

11

12 i

13 The last item is the depression in the walls !
,

|
!.

14 of tube steels, was covered in Applicants' motion,

|15 i according to AWS versus ASME requirements. What is in
|16 this motion is basically a summary of what was in the ,

!
17 ij other motion. And Mr. Terao, I think, has addressed all ;

!. i.

| 18 i- of those concerns. |
L !! l

19 Did you have any questions on that?

20 . .'DOYLEhAretheydoing the analysis
li'

| 21 'I on the basis of AWS Section 10?
I*

i22 - MR. TERAO: That's our understanding, .

I i

23 i ;
'

yes.
'

I

t 24 ; b . DOYLE Well, if they're doing that
!

25 on that basis, obviously there can be no question.i

! .

i

'
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1 DR. CHEN: The zero clearance box frames,
y
s

2 Applicants are relying basically on two analyses, one
'

3 which was done by Cygna for a zero clearance box frame.

4 I think that goes in the -- I forgot -- it might have

5 been under SI system. And they also presented some
_ ,

_

6 analyses on three supports -- two or three, I forgot

7 exactly -- well, the methods of analyses, and there were
.

8 also analyses I find at this point unacceptable. Some

9 of my comments have been transmitted to the Applicants, .

10 and we haven't heard anything back yet, so that's

11 basically an open item.
It

h . DOYLET Still open. I didn't agree12
,

- :

13 ! with the analysis at all. ;

!

14 DR. CHEN': The same comments apply to .i

I
15 stresses and anchors and piping system. That's -

h still -- |16 .

hR. DOYLE Constraining thermal?17 '

18 DR. CHEN: That's correct.i,g

e p -

19 For local deflections, this is somewhat
g:

,

i

20 related to the issue of generic stiffness, and that's

21 still open. I

'

:

22 Cinching down of U-bolts, as I understand it,

23 CASE's concerns relate to unusual design issues, A36-A37 {

!24
|

material, for the use of those materials, questions

'25 related to stability and stresses and the pipe and the
i

'

_

'

*
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,

(,
1 U-bolt itself and local deflections and stresses.

2 Is there anything else that --

[[R. DOYLE[) Yes, well, specifically on3

4 relaxation, there is no information on A36. The closest

5 they have had, DS60, and it's not really related to A36 )
!'

6 material.

7 But, in fact, that is the lesser of the
'

8 problems. It then comes to one of these cumulative

9 things where you have cinching first, VF terminal. You ,

'i10 have pressure. All three of these are contributing to

11 high levels of stress. And also you have bending of the
,

h U-bolt which is one of the analyses Applicants never12
. I

13 even considered the bending because you have to take

| that U-bol't,14 conform it to the configuration of the ,

i :

15 || pipe. .

II ,

16 i: When you consider,all of'those, they will have

h17 an effect relative to the various differences on the
w'

18 U-bolt type and whatever it's connected to, whether it

19
-

. be a plate and what not.
i

2
.

22 its ,

I

'

23j [[R. DOYLE?\ Yes. Those can be as much as ;
24 four times the actual.

?

25 DR. CHEN: In fact, most of the
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1 measurements' -- well, all of th.e measurements, if
,.

2 they're taken on the U-bolt, were just taken in straight

3 portion.

4 And as to the U-bolt, some of the cross

5 pieces, I do not believe that configuration was tested

*
6 nor analyzed, were sufficient to cover a broad range of --

*
-

h. DOYLE There are many cases of the7

o' 8 plate and the cross piece.

9 DR. CHEN: I think that was brought up in
p !

10 y a meeting that we had with them.

11 !' The motion basically covers the results of an

12 i inspection for torques. I mentioned in the meeting with -

'

13 Applicants that that is still an open item, some of our

14 test. program and analysis program.
|

15 The torque versus free load tests, questions !

16 relating to conforming, which you just mentioned, as it ;

. -

17 relates to bending in the U-bolts was mentioned.p
o

18 L For the friction tests, the results of the
!; i-

19 ; tests indicated that there could be problems associated
| ;

'

20 just with dead loads, that which could be more I,

!

21 significant than some of the problems that we're looking !

22 at.
.

23 The thermal cycling, there are givens, rested :
i

24 heavily on relaxation effects, as you pointed out. I

I
'

25 There is very little information available en relaxation ;
.

'
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. 1 and the kind of U-bolts we have.
(

2 Pre-tests, the test data was still inadequate

3 for the 32-inch U-bolts. And for the two dynamic tests,
,

4 the normal vibration and similation test and seismic -
|

5 loading similation tests, I have a lot of questions
.

.

~
,

-

6 related to the results of the so-called unofficial test.

7 And have you had a chance to look those over?

8 kR. DOYL b No,
*

not really. I didn't

9 [ look over the tests, and I found a lot of problems.

10 But do we have anything on that?

11 Generally their test procedures don't seem to
,

12 h follow the ASTM requirements for one thing.
I !

13 : MS. ELLIS: We submitted some information
! -

14 :: on that. I'm not sure that we submitted everything. I ,

h
15 !' won't go through the whole spiel again that you've h.eard

ji
16 :; so many times about the timing constraints.

.

s,

17 DR. CHEN: Again, basically the U-bolt

18 issue is open. And so this is a result related to

19 stability or the stiffness; they're still open. I thinkg
||

20 in a meeting that we had with Applicants, I think I

|21 pointed out that there were several concerns which werei" '
i !

| 22 | raised in CASE's proposed Findings of Fact which were

'!
1 ,

23 | not addressed by the motion. ;

24 Th .

25 1 die l

!
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C

3 we

!4 to wall-to-floor and -- well, the question as to whether
i

5 or not the wall-to-floor and wall-to-ceiling supports >

,

,

'

6 are more c'ritical or terminal in as-built conditions.
!
'

7 Maybe you can explain to me why you consider
,

8 those more critical than wall-to-wall and i
*

!
9 floor-to-ceiling. |,

10 ! k. DOYLE) I-don't really consider them

11 ,!.
.

more critical, but the displacements within the wall j'

I . I
-

12 vertically -- you know, taking the vertical component --' ' '

- l
13 'i would be far less than the slab to which it comes out

I
14 and ultimately attaches. So whatever the displacement ; !

| I I
15 I of that slab is, will be taken up in the frame itself. !

'

n;i
.

16 And there was never no consideration obviously given to ;;

p r

17 ji that. i
!!

', ! But as far as is it more critical, I've never |
'

18
: .

,
19 ji run no firm numbers on it. In the first place, I don't !

|| i

20 have the displacement history of the plant.'

,

;

21 DR. CHEN: The reason I asked thaty.

.

22 question is because in the proposed Findings of Fact, I i

23 think it was stated that these were more critical, the

24 | wall-to-wall and floor-to-ceiling.

@ . DOYLE] Probably what I was thinking25
|
1
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.

1 at the time is, if you're going from floor to ceiling,.

C.
2 particularly in any given plane, you probably would get

3 compensating displacements, although differential.

. 4 DR. CHEN: Would that not be--

.

5 unacceptable?
, , ,

h.DOYLE
* ' Yes, that's why I mentioned6

7 it. But I don't know if it would be more serious. I

'
8 think it would be less serious than when you come off a

|
9 wall and you'come off a ceiling, you got the ceiling' '

t

'

10 coming this way and in that direction the wall moving

11 very little. But the wall could be moving this way

I12 while the slab is moving very little this way !

13 (indicating).

t14 ; So you could get larger displacements, i

! I
15 j particularly as you pass the points of curvature in the |

,! . . i

wall and the slab, you get put into the area where the ;16 '
!!

17 deflection is actually occurring. -

18 MR. LANDERS: You would have to have a.

19 large span restraint is what you're saying?,
,

[R.20 DOYL Yes.

21 ] MR. LANDERS: You would have to get away I
,

i

22 ,; f rom the wall on the slab and away f rom the slab on the
,

i: .

23 j; wall quite a ways? j

24 . DOYL Yes, try to get to the point

25 of neutral --
*

I
.

'
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1 MR. LANDERS: Yes.
7. ,

(
2 DR. CHEN: There was a problem also in

3 the Proposed Finding that treating wall-to-floor and

4 wall-to-ceiling supports as building supports, as common

5 practice.
. - _

6 @h.DOYLE How is that again?"
- .

7 DR. CHEN: I think it was stated that

'
8 these kinds of supports were usually treated as building !

9 supports.
- i

,{[R. DOYLd}} They would be considered as a10 '

h
11 i- building support without a slip joint. If they have a

l'-

slip joint, they're just a post, but if you tie solid12 ' .

I !

13 I from the floor to the floor above, you are going to pick |
t

14 up building load because you're going to get time ,.

t

15 displacement, you're going to get whatever lag-load is !

||
16 put up there. And it's going to act as if it were an ,

.
i.

[E'.WALS5)Inregardstothat, go out17 building column. R

18 to the D-FW Airport. I think it's the new Terminal 3E.
,

5 ;l

p or 2E, whatever the new terminal is. In pre-cast, the1S
,

.-
,

'

20 . pre-cast numbers failing the shear to support them, they
|;

'
.

21 crgue is in tubes just like pipe support from floor to i'

,

Il i
22 : ceiling. Out there they're using it to literally

4

23 h support the building, tube steel members to be used in i

il i
-

24 [ the concrete tower. ;

.
.

25 MR. LANDERS: With respect to that, .

'

|
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.

I

1 really all you're saying is that if there is any .

( !

2 displacement, it should be considered the fact that it's
!

3 referred to as a piece of building steel or is
'

4 inadequate for sure. In this case, the Applicant would --

5 in any case any applicant would prefer to call any piece |
. . . . .. . .. . . . .

;
*

6 of steel NFR.>

-
.

t

7 MR. LANDERS: But the recommended concern |

;

~

8 is making sure that the broad --

($h.D0YLE}]Yes. f
'

9 .

h 6 i
10 H MR. LANDERS:' What would call -- |

(bR. DOYLE[ Call them anything.
'

11
l'

12 DR. CHEN: More along those lines: 1

13 d Considering that the differential displacements both are - ,

!

14 of the order of .006 of a flange, would you consider the |

15 i' slop at the attachment point as being significant or ,

p ! ,

16 not?
'

,

(MR. DOYLEg No. You have to take worst17
,

18 case; you have to assume that they literally got that
!s

19 thing in tight. Additionally, from the time they got it !

: !
*

.

20 in relativ ely tight until the time we get concerned with
1 !,

21 | ,' .006, you are going to get time displacement which i |*
! !.

22 occurs rapidly for the first few years, but it still !
''

.

|
-.

:

23 goes on.
|

.

t

24 i; At that point -- now you've got .006. And if |
'

25 you want to get back with me, you've got a hell of a

$.

.

'
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1 load on the column.

\ 2 MR. LANDERS: What time displacement?

h . DOYLE] Of the concrete. When you !3

4 first put it in and pour the forms, you get a certain
~

5 displacement. kstimegoeson,'you'llgetadditional
6 displacement. It's rather rapid for the first year or'

>

7 so. In the next five or six years, you're getting some,
..

8 although it's not as much as you're getting in the first"
,

I

9 . five years. i

||
'

MR. LANDERS: Have you seen this kind of10 ? -

11 time dependent displacement in the nuclear power plant

12 l' with the kind of reinforced slabs that we have?
; ;

h . DOYLE] No, I have never seen it.13
I

14 MR. LANDERS: Have you seen the
|

15 | displacement occur over -- I can understand what you're !

:q
'

. .

. talking about with a simple, poured slab on a tray, but16
.

is

17 j: when you're talking about a slab that, in fact, only has
.

i 18 . concrete in it so you won't fall through and catch
, .

!!-

-

,; yourself on the rebar, I'm a little concerned if you're19
.,

,
;

20 worried about tire dependent displacement of a slab.,
,

;

hR.
m

DOYLE: Well, if you put the column21 -

,

22 in and get a craftsman and he puts it in rather tight, f
''

23 | it doesn't take too much beyond tight to make it fully !

'l
24 I engaged. ! ,

25 If MR. LANDERS: I understand. That's

| |

. ;
''
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1 another issue. But I want to make sure about this time
,

''

2 dependent displacement.

[RR.DOYLE[(I'mnottalkingof10,000or3
_

4 15,000. I'm talking about they put the plate up here

5 which they usually try to get it al1 snug; otherwise,
, ,_ , , , ,

I 6 then they're going to have to pull the bolts and bend

7 the plate. So they try to get it as accurate as they
*

,

8 can or as tight as they can.

9 Now, you get even a tenth of a thousandth, now.

! y'u're tight. Now you get the seismic displacement of10 o
0

, 11 [ even a thousandth of an inch on a large column, which is
i12'I essentially a pipe support but now is going to take-

13 building loads. You have to account for what will

14 occur.

15 ! MR. LANDERS: Okay. ,

|i i

16 I| DR. CHEN: Mpre along those lines. In |
I
l

the case of zero clearance box frames, where the |17
h .

18 ji pressure displacements -- and again, this order of
f

19 !' magnitude -- would you say thct for a conservative time,
*

,

! !

that they should assume that the stresses in loads will |20 n
k! t

f occur for infinitesicci displacement? |21 *

,_

(@S. DOYLc}) I'm lost.
You say box22

*
$

23 frames?

24 DR. CHEN: Yes, where the differential
i' '

25
'

displacements again of similar magnitude, are you saying
!

'
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1 that for conservatism the analysis should assume that

2 there is no slop between the pipe and the box spring?
'

{MR. DOYLE Oh, I see what you're saying.3

~ 4 You're getting thermal growth.

5 DR. CHEN: Right, at the unstable
..

- * 6 support.

h . DOYLE) Okay. Yes, for conservatism,7

*
8 because Applicant himself assured us that there is no

9 tolerance, then there was no tolerance, zero net zero. :g
i

10 0 I guess what they do is really wedge it in there.
''

11 DR. CHEN: Well, in the case of the zero
l-

[ times box frames, they did assume that zero meant zero?12

I
{R. DOYLE] Yes.13 .

14 DR. CHEN: This summary disposition is~ i

i

15 ! basically open. '

|
-

-h.DOYL16 Yes.
'

li'17 ; DR. CHEN: That's all I have.
!

18 i MR. POSLUSNY: Okay. Before we change i

|i+ +

19 . topics, I wanted to see if Mr. 1:alsh or.Mr. Doyle wanted |
ji*

.

20 to add anything or make Er.y commente in generci about.

. |

I |21 this first section or perhaps --

@.. DOYLE] What's the next section? {
22

,

23 MR. POSLUSNY: The next section we're -

|
i24 going to talk about is cable tray supports.

I

h.DOYLE} 9 hat25 I have is a list. The

|
.

~

K KENNEDY REPORTING SIRYl ! ;!! .
veoo sMoAL cartK sLvo. s r.v.

R |
'

.u.1,~. rex,. ,m,

5 a':> - '
-

- K i~p ,

.u '

-.. .. . . . . .
,



_ _. _.m .. _ , _ . _ - _ . _ . _ _ _ . _ _ . .

I

134

1 vast majority of it is stuff that has been discussed,,
,

2 and there are points, and I put it into various

3 categories. Some of them we have discussed already.

4 What I would like to do is read it into the

5 record and then it's all in one place, and then
.

'

6 Applicant can look it over, he can disagree. Like I

7 say, a lot of it -- not a lot of it, but there are many
*

8 points which could be classed trivial alone, which means

9 | that when some of the major points are cleared up, then

|ti! these might go away, some of them might go away. But10

11 h they can't go away until we get the plant into a '

N :
12 condition where when you read a stress ratio of .6, you .

I
13 . can be fairly certain that that is the stress ratio in

b14 which case you can now write off. {f
15 And we i

I
'

16 i had: i
*

!

17 q (a) We had box frames both with struts and
,

'18 snubbers.
! i

19 i (b) We had U-bolts with struts and snubbers.
||

-

20 I And these are all in the condition that they were back ! |
;'

21 three years ago;. this is before all the fixes. j,

22 (c) We had 0-belts wich two struts; for .

I

23 instance, trapeze type of item. |
|

24 (d) And then we had the one that I wcs

25 I showing earlier, the clamp with a one trunnien eccentric '

i
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|

1 to the pipe, which is more of a system stability in that ], . ,
I(. 2 the pipe has to torsionally support -- it works in

3 combination with the pipe.

4 And then there was -- under (e) I put

5 structural frames of the gang hanger type which was

v 6 strut supported and had thermal displacements out of i

7 plane. And the one I listed as an example is

8 CC41-710-A63. And that is in our 669B.*
"

9 Over the time we have had fixes on these. The ,
, i

i,

10 V first fix was (a) brackets that were placed at the upper'

11 end of a particular' strut which was supposed to stop the
'

i!
12 strut from rotating and thus prevent the instability.-

;

13 But unfortunately, a strut is so long and the brackets !

14 were so small that we picked up some horrendous moments,
|

15 ; at least in our finding.
'

i
16 i And (b), they put, clip angles in to hold the
17 !! U-bolts around box f rames; and they were, of course,

!i
( 18 [ overloaded, particularly when you talk numbers like 84
.'- 4

19 H pounds of torque.
t

*

* 20 And (c), they had lugs te step the cnici tut

21 it didn't stop the walking. |
'

.
22 (d) They instituted a double strut program i

i

23 to stabilize the box frames. Then they still ended up
.

|
with an axial to the type of an instability in the24

!25 finding.

*
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1 (e) They placed bumpers to replace the strut
,.

.'

2 bracketry.

3 And then (f), they shimmed the box frames to a

I
4 zero inch gap which created a thermal impression in the

5 screen.

6 And (g), they went to cinching up of the'
>

7 U-bolts, and that we all know is still an open item.

' 8 Even if that one is solved as a method of solving the

9 instability problem, there is still the problem of ;
,,

'

10 ! qualifying the U-bolt for the loads which are not in the

11 I manufacture's LDS.
'

L rv12 And theu ? ' * * * ucee - r= -= s - --

~
.

14 (a) The self-weight excitation of the hardware

I15 is not taken into account.

b16 i (b) The swing angle of struts and snubbers
!

17 i were down under five degrees, is assumed negligible.

18 li (c) Friction loads, when they're under a
n
li-

19 h 16th of an inch.
|

'

20 (d) The load differential, including the
|

>

21 snubbers, which is what we just went over, due to
. .

22 stiffness differential in two independent fraces; and

23 also the inability of the snubbers to lock up precisely

24 at the same acceleration.

I25 (e) The actual section properties,
|
|
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1 particularly for the large holes for one and a half inch.
,_

2 diameter Richmond bolts which is mostly all removed from'

3 the extreme "Y" distance.

4 And (f) was hanging the supports literally off

5 of Richmond bolts, particularly in the case where they

6 are using only one tube and then cantilevering or*

7 hanging off of that single tube.

8 3, under Hardware: The crossbars were used*

9 for cinching down U-bolts, not necessarily tube steel as
,

|| l
;10 h has been discussed in the analysis. One of them may be

11 noted on CC-008-006 'where we had a span of 14 inches,
,

;-
,

12 7,500 pound load, on a three-quarter by 3 inch bar, .

I

13 piece of bar stock, which obviously was overstressed. I :

'l
'

14 believe they replaced that two or three years ago.
!

15 (c) Double axial restraint -- looks like I

I. have repdated this one -- load distribution relative to ,16
1

17 stiffness.
!! -

18 And (d), thermal rotation about the "Y" aris'

li
19 in the horizontal run, delivering different distribution

|
,

20 i and intensification to the snubbers, struts.

21

22 (a) Excessive deflection of the bolt in the

23 Richmond, alters the stiffness of the support.

24 (b) Bending in the bolt. i

25 (c) Bearing joints are not acceptable for

'
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,

1 dynamic loadings.

C 2 (d) Shear loads are not based on proper

3 distribution since all bolts are not active

4 concurrently.

5 (e) The Mz moment in the tube steel which
. .

6 induces prying action was not considered.* '

7 (f) Incorrect procedures for coupling of
.

8 torsion from the bolt, particularly, as Dr. Chen pointed
|

,

9 out, on those with eccentric holes. ,

,

10 ! And some of the local effects that are not

11 U considered -- now, these are some that were brought up
I

|j earlier. I think these have been repaired -- 16-inch12
!

13 diameter diaphram, CC-08-709. |
'

'

i

14 (b) The tube wall of an 8 by 8 by quarter inch
;

15 tube steel yielded. !

16 (c) The failure o( a W6 by 12 light beam

17 |
at CC-028-039; that was a stability problem also.

i

18 (d) Failure of the plate -- I already

19 mentioned that one. That's that one with the
,

20 three-quarter by 3 inch.
-

r

21 (e) Torsional problem with CC-107-008.
,

22 That's the one the load went up 660 percent.
h

23 I think all of those -- plus there was the

24 failure of the clip angle, and I think those have all

25 | been fixed. .

! i
-
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1 (f) Calculation -- oh, in their calculations,._

'

2 we found this particularly with the Phases 1 and 2.

3 They have supports as short as three inches and four

4 inches deep ~, and they're analyzing them flexionally;
.

5 whereas, the real problem was.in the clamp. The flexural
_

6 analysis of such short beams is not conservative,'
>

7 most generally.
*

8 Rationally because of the shear lag, you'll>

9 | literally have a plate with a gusset behind it. Where
.I '

y this will particularly show up is not so much the10

11 ! support itself but in the weld, because the load is

I12 delivered to the weld. You have to have yielding in the .

I

13 area where it is loaded before it will move on up the
'

14 line.

15 W had a proble h the skewed w 1 ding. Oe ,

1| 4 .

ngl of s v
'

16 of t ie pr le Applic t in he closed,

60 egree as osed to the op angles,17 q than

18 !' Appl .c t analyz hem as a gr ov eld which, in fact,
I! l,

19 ; they re.
, ,

.

20 However, you run into a problem there. You |

21 are putting a vast amount of weld material relative to

22 base plants with a very short phased diameter. So they !

23 exceed the usual criterion of face of weld over depth of |
t

24 weld, keeping it between 1 and 1.4. This can create a ;
,

25 problem with internal cracking, and internal cracking is

|

'
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1 something that visual inspection will miss. There is no

(>.
2 way to pick it up.

3 When we were looking at the same Cygna
I

4 calculations, we could find no calculations for the pads

5 which ware integral with the piping nor the effect of
, , , _

6 trunnions on such pads.*

7 There was several supports. If you would like j
~

8 to see an example, I've got them with me. When they>

I

9 take a piece of tube steel and they put two flared ,

II i.
'

10 C double welds to a base plate horizontally -- the two

11 h that's sitting horizontal to the base plate -- they
il
'12 would put a bracket for a strut or a snub-up and load

:
'

13 it. They analyze it as a beam. Unfortunately, the 1/d
;

14 of those is usually less than 2.

15 i But, worse than that, what we're into here is
t

!16 more of warping, and they never considered that as --
,

17 || side walls are taking all of the load ready because
l'

18 | we're delivering a load from here down to the welds down
"

19 here. You have to transfer it to the side walls. And
~

il
20 :, every one of those I've seen have been analyzed. I have

,

'

21 two or three if you would like to see what they look
.-

. ,

'
22 like.

23 Punching shear: The Applicant at one time i

24 thought that if he made the cumulative thickness of

25 ' throat area of the weld equal to the thickness of the
.

vi

K KENNEDY REPORTING SERYlCE INr.
7800 SHOAL CREEK 96V3 348.W

AUSTIN. TEXAS 7875?

S ' ' ' * ' ' = "
-

)'f y. ' , -

^' y-,;p . . .
.

. c.



w . - :... - .u . :.-. --....-..--.=: - ..:..---.- -- - - - - - - -

..

141

1 tube, that he had no punching shear problems. But as i

,..

~

2 Dr. Chen pointed out and, Mr. Terao, I believe you said

3 that they are now doing the AWS Section 10 procedure.

4 And U-bolts, when they're put in as one-way

5 support but ultimately and up with a two-way, load on
, , _,,

in add' tion to the load from the one or two-way,'
i6 them, ,

7 you still have friction there. And I have never seen

'
8 friction considered on any o.f the U-bolts at Comanche.

|
9 And unfortunate 1y', once you get into friction, j

i. .
*

'

10 I particularly if it's on a hot plate, you could also

|I
- ,

J actually get into a binding and create yourself an11
s .

I .
' '12 anchor.

13 Cinched-down U-bolts, the loads exceed the

"14 manufacturer's LDS allowab,les and therefore have to be

15 requalified if they're to be used for procedures other
t

16 than acceptable to the-manufacturer. !
Ii

17 The bolts, the U-bolts that pass through ;.

18 i. tubes, particularly on thin-walled tubes and are bolted
ji-

,

19 - to the far side, you have a pull-through problem and a
,

20 very serious local problem there. For that matter, |
!

*

21 that's the one that took the Kansas City Hyatit walkway >

,

'
22 out. The bolts just literally pulled right through.

23 Also this could have an effect on your
.

24 pre-torqueing. But if you yield that area, the plant

25 has to last 40 years. And if it gets intermittent loads ;
!

.
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1 and plant transients, you could yield much the'same as
y

2 we found with that PSA phrase by quarter. You yield the

3 walk and you have got your present load and you are back

4 unstable.

5 And loads on the pipe affecting local stress,
,

'
*

6 half'the hardware plus the clamps are actually acting as-

7 masses on the pipe, and particularly where you have
* l8 U-bolts that are hung on large structural. box frames,

9 j, beams, Y flanges, et cetera,
n

10 i' Another area is angular struts. We found some.

11 that were angled as much as 39 degrees, but there was no

!12 component. If they were taking a vertical load downward .
I

13 | and they were sitting at 39 degrees, there was no
.

14 horizontal component considered. I

15 ii The cinched-up U-bolts, we never received what !
'

II
16 g the effects -- the total effects are, particularly i ;

17 insofar as the bending at the upper portion of the bolt.

18 You've got the old 1931 Sealy where they used to have to
,

19 ;, analyze the chain links, you know, see an example of
.

,

ii i
20 li what occurs when you try to bend a curved beam.

,

, *

|

21 And the box frames, of course, I didn't agree !
-

t.

22 with most anything that was done on the calculation | ,

! l

23 there because in'the first place they had temperature at
|

24 t the area where it contacted the pipe varying outward. !

O|They had a different temperature at the top of the box25 *

|

' '
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1 beam varying outward, so you had differential,

(
2 temperatures top-to-bottom which induces bending which

3 was never considered in the formula. You have gaps, air

4 gaps which are infinitesimal, but in many cases they

5 equa1 more than the thickness of the steel that you're_
_,, , , _ ,

6 considering,as far as heat transport, but there are many*>

7 things that didn't look too swift about that..

8 Additionally, I think there are more seveie 1
*

>

9 problems in the box. beams and the thermal pressure and :

I

10 loading is at the welds, right at the major section

11 U itself.li
I12 And then the one that Dr. Chen was discussing,

13 there are many anchors that have opposed trunnions and ;
i

14 then they are locked fairly tight. As the pipe expands, j

15 all of the thermal expansion is taken up as loads within I

i '

16 i the structure itself. And they have been considered I

!
17 recently by the Applicant, but I don't know what I have

i

18 ;! to sav about them.. I wasn't particularly pleased with
il i-

19 j the approach.
; i--

,

20 | d then the one w just got through
W; [)

!
_

& vl |

.

21 discus 11 ding lo on pport memb,

P i |
-

,22 wall- -wall, all-to oor, c ling-to cor, |

23 et c era. I n' ink I hav to and on tha We.

24 just ent throug And also they ct as a seismic.
,

25 | restraint.
*

i3
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|

1 Stiffnesses, the actual stiffness versus the

'

2 generic stiffness. Many places, what they're doing.to j

3 solve that particular problem, rather than worry about |

l
4 the actual stiffness, is to use a lower generic. Of i

).

5 course' the trou,ble when we get into these higher l
,

6 generic stiffnesses, go through and sample and find out*
-

7 where any soft supports are.
*

8

9 e ;

.. .

10 to comply by the code as long as you develop a code of

11 your own, one that's acceptable, and particularly in the
*

12 ;j case of undersized welds. i

h 1

13 l' The purpose of the provision in AWS, ASME, I

'!
14 ,: AISC, they all have the me -- everybody carries the same ;

l
15 p provision, is for a pre-qualifying weld. If you do

V
- ,

'16 y that, then you can visually, inspect it, and you're on

17 your way. If you don't do that, it doesn't mean you
!

18 have to take the weld out, you don't have to make a wash
,

', 19 pass.' What it means is, you just have to go into a

20 ! volumetric examination. If there are no cracks, the
l-

21 O weld is great. That's the end of it . - |
'

i !
'

22 ! That's the same as with plug welding. If you -

|
23 can see the plug' welding was done improperly and it's

24 i proper, the weld is-fine. You don't have to go and

25 [ render it out and put a whole new weld in. You have to

O.
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1 do a volumetric because on many occasions the cracking

2 turns the material to shrinkage.

3 Then the welds where you attach tubes,

4 particularly circular tubes and you drop below the

5 one-third Beta consideration, it is not really
. . ..

6 sufficient to say, "Okay. I won't count the welds out of'
-

7 this particular area," because it will receive stress.

8 If it cracks, then you have a whole new |
"

"

|

9 problem again. You have a problem of cracked !

|I10 g propogation. You have a notch. In your weld, you start

||11 q with a notch. So you just don't disregard the fact
:

12 that, "Well, it's not going to work but it's going to ;

13 break out there so I won't count it."
|

14 And we addressed Appendix XI as long ago as -- i
:

15 in fact, in my summary disposition, I heard nothing from !

16 .the Applicant in any respect on how they are complying. |

17 I

18 som t'

19 th ad .
.

20 never heard if that was a real problem or if that was an !,

|

21 isolated incident. -

.-

22 MR. TERAO: Excuse me, Jack. Is that j

23 Appendix XI or Section 11?

24
'

25 DR. CHEN: You're thinking of the '

.

'
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L

1 inspection requirements?
r ~

2 [ R. DOYLE Yes, right, in-service'
,

3 inspection requirements.
|

4 And anybody that's read the first motion found
'

5 that -- well, Cygna found that 78 percent of the cales !
,

l!

>* 6 they went through all this iterative process in which we ;
e

7 were assured, you know, and done by the best people in i
i

> 8 the world, wound up they had major calculational errors j
*

t

; i9 even a.t a point wher.e one of them had to be -- one of,,
,g

10 9 the supports had to be reworked. !'
!

11 !| And as I j'ust got through mentioning, I found |
I i

12 that the upper lateral restraint was no good. The guy
i

13 went through 40 pages of calculations and blew it. And j
i .

14 the moment restraints, they used the wrong k factors for {
~

f15 || the attachments to the concrete. And, of course, there :

b, was a diaphragm, I i
. 16 et cetera.

p;
-

t

j So I found that there was a large number of !17
1- ;

18 ;; calculational errors. And the thing that'i so alarming
. . t

19 about that particular problem is, they were alerted to
,

a :

20 tj the fact that, you" know, we were on their back and they
*

,

;'

| 21 were going through a number of iterations to check to i !

22 make certain that there were no problems; yet, the

23 problems somehow slipped through. So that if they |
. I !

24 intend certification -- like I say, Cygna found that 78 ;

!i
25 i percent -- actually, the number is much higher than ,

f

' '
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1 that, but there were a lot of trivia. I didn't even
(" -

2 bother to catalog them.

3 But of the problems that'could be considered

4 significant, particularly generic, 78 percent of the

,

calcu.lations contained problems in fundamentals. The5
,

* 6' guys didn't know how to calculate a weld on a line

7 basis, composite section, fairly serious problems.
*

8 - That's about all I got to say. But at least

9 it will put it all in one box. You don't have to go
i

.

10 ;.i through 15,000 pages -- there are a few new items here,
i; .

11 !: but really not that many. Anybody that's been around is
li

;
12 aware. We get lost in the shuffle, we'll mention i

|
13 something, then we get onto something else and that gets |

| '
'

forgotten. Two years l'ater you say, "My God! I got .14 '

15 . Appendix XI, forgot all about that one."
i-

16
. MR. TERAO: 4 would like to clarify one !

!!
17 ij thing, ek] on the puriching shear where I may have :

h
18 i. misrepresented what the Applicant is doing. The |

h . i

fApplicant' is using or has used Section 10 of the AWS
!

19
;

20 . code to evaluate punching shear on those supports which !
l

.
had a chord thinness ratio greater than, I-believe, 10. l21

n
|22 Those were the supports that the Staff were concerned ;

i

23 with. Punching shear is a problem. {

h.DOYL Well, most generally you are24
'

25 correct. If you take a 2-inch and put it into a ,

l |
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1 12-inch, almost regardless of what the thickness is,
C.

2 you're in trouble. If you take an 8-inch and put it

3 into a 10-inch, most generally you don't have a problem.

4 MR. TERAO: Maybe we should discuss that

5- a'little bit more because the punching shear that you .
" 6 have just. mentioned -- in other words, the Beta factor

7 of, say, a 2-inch support or 2-inch tube steel on a
*

8 10-inch or a 12-inch support does not reduce the'

9 punching shear capacity on that support. The criticalg
ij -

10 f. element is the chord thinness ratio, which is the ratio

11 of the tube steel thickness --
.

,.
-

12 hR. DOYL h D to D. .

' ,
13 MR. TERAO: - 'and not the ratio of the

14 small area'onto a --
.

=

15 | . DOYLE Yes. Then it's only .6 of

16 b that.'
~ '

!
! -

,

17 [ MR. TERAO: -- larger support?
'

i:
18 '

k. DOYLE] Ye.s.
~ '

That is .6 of'that.
,

19 ; But where I have found from my own personal
!j ;+- -

,

20 '. calculations, where I get into the most problem is when !
'{ !

21 l
..

I did get wide -- when my Beta ratio was under five.

22 Then all'of a sudden I started getting into problems.

23 And, if they were straight angular, yoa pick up the same

24 to assist you. ,
t

25 h MR. TERAO: Well, as I read the Section
.

J 0
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1 10, then, that Beta factor increases and can only
.(- ' >

2 increase the allowable; it does not decrease the

3 allowable?

@R.4 DOYLE No. We just start out with a

5 .6 times the D/2T, divided into FY, times AFB 2 --
.

* *
6 whatever it is. That gives you your allowable. And in>

7 many of our cases where we're using thin wide members,

J 8 'the allowables got down so low that we ran into a i

!9 | problem. So whenever I'get into a Beta of under 5 with
'!

10 [ a wide thin member, I generally wound up with problems.

11 MR. TERAO: I would agree that if you had-

;'
"

12 wide thin members, that Beta can exacerbate the

13 situation.
I

14 (MR. DOYLE] Yes..

15 I MR. TERAO: But if the chord thinness .j -

16 g ratio is below 7, even the paper.by Toe Crack
.h17 (phonetically), which, of course, gave the basis for
a

18 .I' punching shear,. says that the material has its full
il

~

e

19 punching shear capability, has its full shear
.

, ,,

il *
-

20 h capability, and that the Beta factor can only help you;
e .

>
.

21 in other words, when you have Beta greater than I |,

'
,

22 believe 5, then your allowable can actually increase. ;.

I

g DOYLE] Yes,23 sir.
|

24 MR. TERAO: For Beta less than 5, you

25 I follow the Beta view of Section 10. It just says use a
,

! I

|
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1 factor the 1.0.
,

2 h.DOYLE Yes.

3 MR. TERAO: It does not decrease your

4 shear capacity.
,

.

h.DOYLE5 Yes.
. . . . ~

>, 6 MR.'TERAO: Another area that I just -

7 wanted to ask you a question on as an engineer. It has

>< 8 to do with the five degree swing angle you mentioned.

9 8.DOYL Yes.
'

MR. TERAO: Recognizing that construction10
,i . .

!!11
.

and design, you have' to have t61erances, the flye degree
!! -

.

12 ; swing angle appears to be standard industry practice -- ;

~ 13 h.DOYLE Oh, yes.

14 ; MR. TERAO: -- for accepting a support h

15 ! installation. Why is there any particular concern on
i i

t16
, ;i Comanche Peak for installed less than five degrees? .
-

-
. ,

b DOYL Q Oh, no, that's not the point.
'

17

18 There is a component. Because you're at five degrees, !
~

19 you pick up .085. You pick up .085 of whatever your
s ,

20 vertical load is, which puts a horizontal load into your
'

21 structure which in many, cases is not even. included in

22 the calculaticn. Somebody has the idea that since the

23 codes.or the. guidance says you can go to .05, no sweat,

24
,

then thab means you don't include that component. But,

i
1 25 that component can be the straw because .085, if you've |

!*
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1 got a Size C, BIET 211, 4,500 pounds down, just to round,

C'
2 it off, you've got 450 pounds which is eccentric to the

.

3 centroid of the beam which is not included in the

4 analysis. That all gets back to your weld.

5 Do see what I'm say_ing?. .
, .

~

|' 6 MR. TERAO: Yes. I understand what

7 you're saying but I also -- I don't understand why the
;.
- 8 situation is any different at Comanche Peak than at any
'

9 other plant. I

i. :

h . DOYLE] Well, most places I worked, '
10

[t they. include -- whatever the swing angle is, you take
'

11
*

g

12 the component and put it into the analysis.
,

13 MR. TERAO: I guess the point I'm trying

14 to make is, in any other plant, the five degrees is a

15 I tolerance, is it not, if not a tolerance that peoplej'

||
- '

,

16 jj have that they don't have to evaluate the effects if p

V
j! this board is installed five degrees or less than the i17

18 design shows?.

;i ,

19 . DOYLE: No, no. Most of the places.
,

'
e20 [ I've wori;ed, whatever that angle is, you tche the :

!
'

component it will deliver at the brackat, put that into 121.

I 122 the weld for the bracket and put it into the tube steel
,

i
23 | or whatever you're attaching.. I

24 MR. TERAO: That seems to defeat the
,

25 [ definition of what a tolerance is.

| |
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1 (h3.DOYLEI No, but the tolerance is not
r,. >
'

2 to eliminate loads. The purpose of the tolerance is to

3 prevent you from binding up the strut between the

4 b' racket and the pin.
.

-

5 MR. TERAOr Well, that's the
, , , , , ,_

," 6 - manufacture'r's tolerance that he imposes for that
7 particular problem. But I'm speaking of the industry (

|-

8 tolerance to reconcile design and construction. i
i

$f3.DOYLE']No. I'm talking of the swing i9

"
10 angle which is incorporated into the design to overcome

11',{ the thermal movement. It is not a tolerance for the
U

12 i field. It is put in to compensate for a condition which
|

13 exists, the fact that it's going to move that away. So
,

14 what you do is, you offset in your design. Now when you

15 d heat up the pipe, now you are vertical.
: -

16 j Do you see what I',m saying?
.

17 See, if you put -- if we went out here to

18 Comanche and put every single strut plumb, as soon as
,

> 88

19 . the plant heats up, now you have put a component in,

|'|
20 ; there you don't want.

21 So what they do instead, just about -- I can't,

22 think of any place I've ever worked where they don't do

23 | it -- you find out what the pipe movement is and you !

I I

24 | offset it so that your bracket is now setting where the

25 node point will be at hot operating conditions.
.

~

*
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1 MR. TERAO: Is the concern, then, that in:

ih'
2 addition to the five degree tolerance, you can have

3 thermal movements which can exceed that five degree

4 tolerance?

, , _
@.DOYLEkBecauseyoutellthemanto5'

*

6 set it at a specific angle in order so it will thermally .
r

7 come back over to where you want it. If you don't do
.

8 that, then under hot operating conditions, you've got

9 the thermal movement carrying the clamp out from under i

i
i

10 | the center of ,the particular support. So now you've.got

11 this angle in here during hot operating conditions which
g.

12 is putting the component into the support. .

-

I

13 That component can be pretty healthy; like I !

14 say, .085 times whatever the vertical load -is. If it's i
:
'

15 a larger support -- say you have got 8,000 pounds, got,

l
~

16 8 800 pounds, and that's not only a bending moment here, '

l. .

17 p it puts a torsion here, puts a bending moment on the

y|
19 weld, creates all kinds of additional loads in the

,

!>
'

system.19,

i. .

20 i MR. TERAO: Lil right. I thir.h I
'

21 understand what your concern is. .,

.
.

22 One more area which has to do with the bending

23 on the upper curved portion of the U-bolt. You said
t

24 j that the stresses can be four times larger. !
I

@ . DOYLE] No,25 no. I said, you know, I i
'

!
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I think. I don't know. Man, I'm pulling from years and.

-

2 years ago.

3 MR. TERAO: Several factors larger?

@ . DOYLE] Yes, much larger. That, of4
,

5 course, is peak.
, ,, , , , , , , , . _ ,

,

*

6 MR. TERAO: Right. That was the point I

7 was going to make. That is a peak stress. g

h . DOYLE) Right.
"

8
I

|9 | k. DOYLE] Of course, it's derived
'

10 analytically. If that peak stress, of course, shows '
11 f very high stresses, one might assume that the analysis

~

12 is telling you^that the U-bolt is going to fail. But

';

13 the Applicant has done testing of.the U-bolts in -- this ;
14 is testing by ITT Grinnell in th'at summary disposition |

;. ..

15 ; on.U-bolts acting as two-way constraints. They have ;
'

,

U
16 actually tested the U-bolts,to --,

..

@ . DOYLE] Well, before we even start',17

18 we know that. All we have to de is go to ITT Grinnell's

19 handbdok and it says right down there at the bottom ofq,

20 the page that these loads that you're recocmending and
,

21 ! in the LDS these loads that you're told to use have at
,

! .

22 | least five-to-one safety factor.
, ;
;*

,

23 1 When I go to build this building right here ! l

| l
'

'

24 ,' and I put a piece of steel in there, I am allowed to go
l''

25 ; to 22, 24 ksi. I know I can put 26, and it ain't going
t| - 'h
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,

l

1 to fall down. You have to justify going over what the,

(' '

2 LDS.says or what the building code says. If I come down

3 to the Building Code Committee and tell them, say, " Hey,
.

4 I just built a building, and it's 28 ksi. But that's

5 okay because I know and I can pr'ove and I can show by
, ,

J 6 tests," they don't care.

7 MR. TERAO: I guess that was the point I
'

8 was trying to make here, is that when the Applicant has |>

|
9 now gone to lengths to test these U-bolts to tensile f

|10 j failure, there appears to be a good justification why

11- the peak stress on t'hese U-bolts, at least in the curved
'

l
'12 portion, should not be a concern and one should then :

i
13 look more at the test results to tell you where these j

f

14 U-bolts are going to fail, rather than the analysis. |

|15 @iR. DOYL h In the first place, I don't
816 think too much of the test results. To do a proper test

17 result, the first thing you have to do is'get the actual
"

.:
li -

.

18 g tensil'e' capability of the steel. What you get"from the'

19 plant is a high speed test. It.gives you the upper -
,

20 '; yield limit for starters. So it's net necessarily the
i'

21 I yield point at which you are concerned. t -
~

.

22 Second, you have to have the exact physical j

23 properties and mechanical properties, and then you have

24 to ratio that. You multiply those two factors, then you
'

!
25 come up with another factor based on the fact you only

|
t
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1 did,so many tests. You multiply that.
,

' 2 Now, you're sitting at your ultimate logical

3 load. Then from that you work backwards and find out !

4 what you rely on.

,,,5
, ,

, .,,But the fact that his U-bolts went up to such
, ,

'

6 and such doesn't surprise me at all. They also.

7 deflected an inch and a half or two inches before they
'

> 8 failed.

9 MR. TERAO: I think I would like to :
-

'

10 clarify that point, too.
,

"
. 11 We have discussed this with -- as far as the

; !

12 inch and a half and 2-inch deflection -- we have
.

13 discussed this with the Applicant and Grinnell and those
:

14 that testing that you -- those test results that show |
|

15 th1se deflections were not only of the U-bolt. A U-bolt i,.

|16 - itself, a't its tensile, a Florence U-bolt at tensile
i

17.e only deflected about a quarter of an inch.
i-

'

18 It was really the test set-up that deflected

} 19 an inch and a half to two inches that w'as shown in thoseg
Il

20 j plots different.
'

21 [R. DOYLE) So in other words,' we're not -
,

'

22 testing to the stiffness of the U-bolt, we're testing
.

23 for the combined' stiffness of several items? !

!

24 MR. TERAO: Well, it was tested to the

25 ! tensile failure of the U-bolt, .but I just want to
i '
f
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1 caution you.not to be misled by what those plots show.
'

2 This is not the U-bolt - .

h.DOYLE] That presents me with a3

"

4 second problem: How can I answer things when they don't

,5 send me the right numbers?
,,

*
6 MR. TERAO: Yes..

h.DOYL7 We -- not me.

'
> 8 See, you're correcting me on something I know !
*

9 nothing of. !

i

10 g ME. TERAO: That's true. I agree. We

11 just found out about it just recently.

''
@ . DOYLE} How can I answer it?12 I mean,

13
|

I am given a mass of information, and I worked my tail ,

|
14 off to answer it. And I am working on the wrong |

15 I- information? This is insanity. I'm spinning my wheels.
j

*

i

16 i MR. TERAO: Well, if you recognize that
t *

el
17 the plots themselves were intended to show where the

,

18 U-bolts failed, the load at which the U-bolt failed;-

'

9 -
.

19 that is valid. We can use it for that; But I just was
g!,

! .

20 ;| trying to caution you not to be misled by what the

( 21 deflection was telling you. It was not only the U-bolt :

22 deflection, it was the test set-up deflect' ion; whereas, : ;

!
23 the clocks can tell you where, at what load the U-bolts

|

-24 failed.

25 | Q.DOYLEl Yes. But here again, we're

l
"
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1 faced with A dilemma. I don't believe that ITT can be,

'.
2 considered an independent testing organization. I mean,

3 in order to evaluate the results of the tests, we have

4 to know precisely what went in and precisely what we can

5 buy because if I put in steel that tests out at 70 ksi, ,
'

6 but I can buy steel that will actually come'.out 54, 55,

7 56 kai, then how can I rely on the test results?

8 So I have to have what the manufacturer.
|

"

9 guarantees as his size and his ultimate capacity, SU,
t

10 !! and the numbers that are based on this item, not the one |
"

11 he tested on. -

12 We tested -- I don't know if you're acquainted
!

13 with International Nuclear Safeguards which were the
l

14 first.ones to make snubbers, dry snubbers. We tested i

15 their snubbers up at the 300 area or at the FFTF.

|16 The numbers they gave us in several cases were,

!!
17 H off by a factor of four because they were tested

18 !; improperly. They were tested in the first place
b

'

19 y horizontally which already established which way they.

|i were going to fail, which mcde they were going to fail.
' '

20

'21 And then they bounced off the table, which gave them a.

22 third point which is what we finally found out.

23 Also, the test data didn't supply enough
!

24 | information that we could determine that on our own. |
|

25 ! That's why we had to go and actually do all of the *

?

*
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!

1 measurements to find out tha.t this is exactly this, the
.

2 yield of the material or the element of the material is

3 exactly this, and get all the exact precise numbers.-

4 Then we did it in an environmentally-controlled area.

5 And when we come up with the new numbers, as
,

;* 6 you're well aware, we throw them all out. So in order

7 for me to evaluate what somebody is telling me, I would

I
'

3 have to have the precise information of what he did

9 j because I can only go from what.I got. What I got told j
f 18 I

10 'l me it was deflecting all over the place.
'

''

t 11 This is the first time I heard about that.
i.

' 12 31 MS. ELLIS: I think that Jack has hit on ,

I :*

13 one of the things that I wanted to comment on at the |
|

1

i 14 end. I might as well go ahead and mention it now, and '

| 1

15 | that is that one of the things that we need to get is -

t

16 :l the same facts and documents the Staff has seen on some -

^

h
, ,

-

17 ji of this stuff. And in a lot of cases, we don't know

: 18 i what you've seen." We're not operating from the same
l '. '

19 L data ba'se that you are in some of the instances. That's
'

.,
; ,

U, . -

' 20 .- a big problem.
,

'
!

21 MR. TERAO:3
-

I do want to point out, you !

|
.

22 have everything that we have. What I.was referring to i
!

!
23 with this last testing is something we just found out i

j 24
| this week, and the Applicant is sending that in, and

, , ,

25 ! you'll get a copy and we'll get a copy. But it was
t

'

<

'
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1 something that we found out from an informal discussion,
..

2 that then we told the Applicants to document it and make'

3 sure that you get a copy and we get a copy. But it take

4 a long time for us to get this particular point out in

5 , ,the,open. . .

{hR.DOYLE{No. But you see, my point is~

.
6

7 that I did something -- what? -- five months ago. Now

'

8 all of a sudden I find out I didn't have all the

9 criterion..

.

10
.

MR. TERAO: I understand. But as far as
J -

11 p Ms. Ellis' concern, you have everything we have.
!
'

11 i MS. ELLIS: Or will have it.
I i

13 MR. TERAO: I think you have more than j
'

14 what we have, a lot more. ' i

j.

15 QiR,. DOYLE} I do. I've got rooms I can't |
| '

16 get in. !
*

l

17 MR. BOSNAK: Jack, I had a point there .

18 that I wanted to clarify, to make sure I understood what

19 j] you were getting at. It was in the area of undersized
,

il
'

20 'i welds. Let's just say that the minimum size is 5/16ths,

21 and I go along with the full weld gauge, and I assme j,

i
22 you're talking about full welds? j i

4

23 @@y DOYLE}}Yes.
'

24 MR. BOSNAK And I find that it's a

25 couple of mils under. What were you getting at because,g
1 I
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1 as you know, it's very difficult to volumetrically
.

- 2 examine a full weld?

(h}.DOYLE No. I'm not talking of a3

4 couple of mils under. What I'm talking of, where the -

'

5 engineer puts on the drawing, "Use quarter inch." And

if a quarter inch is incorporated in the field, 'it's in'

4 6

7 violation of whatever one you want to use -- ASME, AISE,

8 AWS --'-

9 MR. BOSNAK: So you weren'.t getting at |
'

:

10 H the fact that it,might be --

C5k. DOYL[] No. For that matter, you can11

|-
*

12 be a 16th of a inch under for 10 percent of the wall

13 length. Beyond that, there is discussion now in the ,

i

14 industry that if it's good for 10 percent under for -- i

15 or a 16th under for 10 percent, why not give it ,

i
'

16 tolerance and say that a quarter inch minus a 16th, plus ;
.

17 p or minus a 16th?
'

18
,

So I don't get overly concerned with a 16th '

. it
.

ii' '19 under. Where I really get concerned is where you've got
.

;*
,

20 y a 2-inch plate, two and a half inch plate and all of c
,

21 | su'bdensomebodyhasgota3/16thweldonthere,you've'
i
t. .

22 got a heat sink in there that won't quit. You c'ould |

i
23 crack the roof. ;

24 MR. BOSNAK Okay. I understand what you !
,

i

25 '
were saying. Before it sounded like you wanted to |

|
.
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1 examine almost any undersized welds, volumetric or --
(_
'

k.DOYLE No, no, no.2

3 MR. BOSNAK Okay.

h . DOYLE] I'm talking of the4

5 intentionally installed -- by " intentionally," I'm i

" ' ' '

j+ 6 talking'about some designer gets up,there and has got a

j 7 14-inch Y flange, 426-pounds, and, "Here. Use a
i

j- 8 3/16ths. That's all I need." You can have some very
i |
j 9 ,,. serious problems, be it heat effective zone or the roof, i

-

9 .

10 ' MR. BOSNAK: Right.
''

4

11 @.DOYLE .But what I was saying is,

| 12 though, doesn't mean you're going to put a wash pass"
,

13 over it or cap it. 'All you have to do is prove it,

I
l 14 didn.'t crack. If the weld isn't cracked, the weld is ;.

! |
'

! 15 ,! fine..

016 In the aircraft industry, a lot of times
,,

17 they'll have a -- they'll take a piece of thin plate to;

;

| 18 a big thick piece of plate, very thin, then weld on
i

,

f-
'19 there. But they make sure it's not cracked. If it's

h '

{ 20 q not cracked, it's a great weld.

21 But if you go in and they put less than the '

j. .

|
22 g same volume of medal back on as a cap or wash pass or ;

1 s.

| 23 '; whatever you want to call it, you've intensified the.

,

i |
fproblem.} 24 You have done it twice now. So if you didn't -

.$ crack it the first time, you could have cracked it the4 25

. O !
'

!
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i

1 secon,d time.g
!'

2 Like I say, a 16th inch doesn't concern me.

3 But if you've got a 16th inch urder and then somebody

4 goes a 16th under that, now you've got a real serious
.

5 problem.
,

' ' '

6 But the codes do" carry a little fat. One of4

7 them is, is that 10 percent you can be under.

8 MR. BOSNAK: Okay.-

9 MR. POSLUSNY: Do you have any comments? i

'

10 .' MR. FAIR: Yes. I had a couple of
11

11 clarifications. -

'

U-
j Going down your list, you mentioned something12

,

i
'

13 : about holes for Richmond inserts and section properties. I

14
. h . 00YLD Yes.
I

15 I MR. FAIR: You didn't comment and I don't

p; believe it was mentioned in,your response to their ! :

- -

16 ;

I: -

summary disposition.
|

17 '

@ . DOYLE] They probably didn't respond18

19 to it. That's a long standing argument. What they do ,

20 is, you take a piece of tube steel, you go put a one and
, ,

21 a half inch diameter bolt through there so they cut out i
I.

22 a bolt hole that's maybe one and three-quarter inch. |,

!
23 | That's all your extreme fiber is gone or a large portion

24 cf it. f
25 [ And you'll find that if you analyze it, it

,
'

I
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,

I
.

comes out as much as 40 percent under that. That is the4 1

' b'!
2 sectien property you thought you had.

i
! 3 MR. FAIR: Is your concern that they

4 don't consider the bolt hoies in the stress calculation
j 5 at all?

~

6 [kR. DOYLE) That's right.
~ ' ' ~

7 MR. FAIR: I recall reading that from the

i- 8 original Findings of Fact. And I think it was back
;

I 9 I about a year ago I had asked the Applicants to give me a
,

b sample of a calculation where the bending moment was at| 10

11 the location of the hole and they did s'ubmit that. And
'

, ,,

12 they did -- at least the calculation they submitted, a

I' i13 h . sample calculation doing a code type of stress
.

j 14 !! evaluation. That is, if there is a certain percentage I
h i

15 of the fibers gone where the hole location was, they- '

i
'

'

j 16 recomputed the section modules at that location.

h . D0YLE) I was out there for over a17 >

10 year and a half, and the only analysis they took was the
,

f. 19 ene right off of the STRUDL. I have never seen one
. .

4C analyzed for a hole -- I'm not going to say therer

i
'l '' ar en ' t, but I didn't see any calculation. As a matter r,

!*
.!

e
'

22 of fact, I've only seen a dozen, two dozen calculations.'

:. i

23
| k. WALSH) In regards to that very {

; i .
- ;

24 j' problem, I think it was a year and a half ago, in one of .

!
; 25 the affidavits that we turned in or something -- and

i !! -

i.
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i

1 maybe it was from the Findings -- that the Applicant

2 noticed it and John Finneran wrote a potential 10 CFR on

3 that item. So he may have pulled it out of the

4 findings, I don't know. But it's only been since that

5 time the potential was written that they did start

6 considering it. Before th'en',"they'did not consider it"
' '

,.

.

7 as far as I know. There was no evidence in the
,

|

8 potential 10 CFR that they had, and I forget what the |.

|

9 closure was on that. |-

t

10 |' MR. FAIR: Just to understand -- .
,

'11 DR. CHEN: I spoke to John about that,
h

and I called it 50.55(e) related to this issue. It's my12 j
13 understanding that it's a slightly different issue. I'm !
14 going to have to dig up the 50.55(e) to see exactly what [

~

,

I
'

15 it is.

ii16 MR. FAIR: I just want to follow up on
i

,

.

17 the question. Since you hadn't mentioned it in responsei

18 '. to a summary, I had presumed that you had been satisfied.
,,

19 on this particular concern.-

p

20 @R. WALS G In regards to that statement,,

,

i. .'

21 ,[ we were only given a week essentially to respond to
|

22 this, and this covered a lot of territory. We just I
f

23 t ,. couldn't sit down and cover everything we wanted to. It
'

r
24 ", was just impossible. i

;.

25 ', Like the design QA, I just came to a point I

i

4,
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i

1 just had to quit because it was not enough time.
,

''

2 MR. FAIR: I understand that. I just

3 wanted to follow up on it. -

4 In discussing the modeling assumptions for the

5 Richmond insert tube steel connection, the Applicants
,

6 have stated that they generally considered what you -

.

7 called the Mz moment pin connection in the model. And

8 therefore, unless you had a continuous beam where you.

9 had two loads giving you an additive moment, you might

'10 generally not get large bending moments at the location

11 ' of the inserts. And.I just wanted to know if, when you
'

d,
12 were doing these calculations, and you came across a

,

13 high bending moment or did you come across a high

14 bending moment at the location of the insert where you j

i15 didn't look at the stresses? :

d[h.DoYLE]]1fo,weweren'tdoingthat.16
,

,

17 [ All we were doing, we were doing the STRUDL import. If |
l'

18 the numbers at the back of.the page looked all right,,

,

19 j that's as far as we went. If it came out that you were
h :

.

.

20 ; getting 100 ;;s., stcp righ: there. But if the numbers

! were all right, we didn't get concerned over any of the i21
l ;.

22 j problems with the design of it. That wasn't our i

23 j funct' ion at all.
. .

24 | MR. FAIR: Were there many instances of |
t

25 i' cases where there were high bending moments at the

!
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1 location of the --,

hR.2 DOYLE We didn't even go that far.

3 All we were concerned is that it go over stress. And I

'
4 don't think in retrospect that I would care. I had

5 already created quite a few waves out there. I don't
. . . . . . .. . . . . . . . .

6 think I have ever cared to create more. So I just3

7 looked at the stresses. If the stress is okay, that's

>. 8 as far as it weist. -

9 I was in ,a particular spot. The guy I worked ;
.

'

10 for wasn't particularly interested in looking at
~

11 anything.
h -

12 ; MR. FAIR: Just to follow up in,a similar '.
i :

13 I light: Another issue you checked off your list wa's not i

I.

'14 accounting.for the Mz moment.

h . DOYLE} Yes. I am speaiting locally15* .

b "X" axis and the "Y" horizontally, assume a horizontal |16

b. number.17 -

.. .

18 MR. FAIR: Which is the bending moment.

s
i:

'

19 ;: along the tube cteel?
|| i.

20 ! @ . DCr'. h F.ight, the one that would
,

I prying, what we generally consider prying.
'

21
. ..

22 MR. FAIR: Now, the Applicants' motion |
*

23 was an attempt to demonstrate that that effectively was |
24 a pin connection for the majority of their tube steel

25 insert locations using their standard far.ilies.
, , ,

i.

'
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hR. DOYLE It's a. pin connection mainlyJ.

2 due to the fact that the bolt is yielding under the load

3 so it will come away from the wall. So you can develop
.

4 a Beta angle in the tube steel. I can see that. But

5 then, again, they cut you back to another problem, that*

'6 bolts into'the Richmond are rather soft.,.

7 MR. FAIR: I gue'ss it's a degree of

8 relativity.-

9 & DOYLE No. .But added to all the

10 il other softness factors, some of the supports are .

11 d extremely soft. But'particularly if it's one tube with |

|; i
'

12 a support coming off of.it.
l

13 MR. FAIR: That's the torsional moment
,

14 you're talking about?

@ . DOYLF) Yes.
.

15

I16 I MR* FAIR: Wh.ich is different from -- 1
-

3

f17 q b DOYLE) Ho. It's different from
l' :

18 p other ener that's true. But what I'm talking about is
il

'
19 .9 one of the main reasons you can call it a pin

.

!| connection, you can develop the Sara angle at that point
' ',-

20 ,

'

21 where that bolt is going through because you're

22 stretching the bolt out. You don't have the whole fix.

23 MR. FAIR: I agree with you. That's what !

|
24 their analysis was attempting to demonstrate. ,',

-

g . D0YLE] OI:ay. Nov va got back to how25 .

1

'.
.
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.

I soft that bolt is. You develop that Beta angle in
. , _-

2 there. Do you see what I'm saying? 'If you have got a
3 piece of 6-inch tube steel that is hardly even moving

|
j 4 and you have bolts that are literally moving all over

j 5 the place, the bolts are the key to what the stiffness !

|. 6 of't'h'e su~pport really is because you've got bending on ~ '

'

7 these bolts, you've got shear displacement on those

> 8 . bolts, you have got stretch due to the tension between
,

9 them.

i 10 MR. FAIR: Let me back it up a little

11' - b 3, t .
' '

,

12 Have you still a concern on the Mz moment?
.

'
t ,

13
|* @ . D0YL g I don't know because I'm

-

\
|

-

14 !; faced with two problems. If I say no, I'm not, and ,

l
15 eliminate that one completely, now we get into a strange. t

i
16 i argument over the other problem of stiffness. So the

f

17 p two have to go together. It's much the same as the old
'i

18 [, thermal problem and the stiffness problem. If you take
.. ,

19 advantage of the weakness of the one, you get into a

20 i problem on the other.

21 In other words, first, before we start
, ,

i 22 deciding what is not significant, befcre I ever started | ;

'23 I said a lot of this stutf is not significant provided ;

!

24 that we get enough of the information into the support

25 | analysis so that new we can say, in fact, it is :

|
.

'
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1 insignificant. |

('
2 For instance, you take self-weight excitation

3 of the steel itself, that puts about 5 or 10 percent on

4 the weld so that you'll find that the weld generally

5 ends up to be the critical point. If you take the mass ,

6 of hardware, and it happens t:o be a pretty big support,>.

7 you'll find that adds a percent.

** 8 If you take a swing angle, that adds another

9 percent. And before you apply any load, you're using up
,

-i .

10 H 25 percent of your allowable. So for me to say that, to
!!

11 i get the swing angle,'okay, now we got that out of the
I

12 way, forget the self-weight. You get that out of the.

9

13 way. Pretty soon you have got nothing left. The .

14 support is fine. !. .

t

15 But in the meantime, you've discarded the ;

16 cumulative effect'of a large number of miner problems in
,

17 I addition to some serious ones.

18 MR. FAIR: I would still lite to get back

19 | to the one point. . -

,

'

@ D0YLF3 You are not going c:, get t.n20
''

21 answer. You have my answer.
. -

,

22 MR. FAIR I would agree that it would be
' '

23 inappropriate for the Applicants to compute a stiffness,
'

24 assuming you had a joint and it was f1::ed.

,
25 g . DoYL g But they were villing te do

*'. s ,' ,
'
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1 it to prove that there was a theta development in there.

2 MR. FAIR: But back to my question. The

3 Applicants have done this evaluation to determine

4 whether or not prying exists at that joint for their;

! 5 standard span lengths. Are you still in disagreement
~ ' '

;. 6 that 'you think that prying' will exist?
hR. DOYLE] I am not going to say7

|- 8 ,anything on' prying until we find an answer on stiffness.

9 At such point, it may be that we have to change all i

I.

10 h those bolts to 325, maybe a different problem entirely,
'h

11 because I have explained my position. There is enough
p -

12 j displacement that you can develop a theta angle. If you

13 I develop a theta angle back here, you have no prying. j
l ,

..

I14 But for me to say that, "All right. I drop
I

15 it, all concerned with it," you are not going to get
i

h:i 16 that out of me because there is another factor invclved -

I|
| 17 'i which is stiffness.,

I p

18 h MR. FAIR: I'm trying to get out of you
1

19 '. whether you still had a concern after their subr.ittance,
. .

20 i after their calculations, on whether their proef vac

21 ade'quate or not, but there was not, in fact, prying.

k . DOYLE) No. But what you're trying22
.

23 to do is, you're trying to put it in piecemeal. See, I
,

24 know how Applicant thinks. As soon as I say that,

25 ' that's the end of that. Forget the joints; the joints

~.
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I

i

1 are fine.
b

2 MR. FAIR: Well, the Applicants may try

3 to put it in piecemeal, but the Staff may think about it |
;

4 differently.

5 And as I said in my summary on, Richmond
'

' ' '

6 inserts, I still had a concern with the Applicants'.

7 evaluation being adequate for the frame structures where .

8 they assumed the torsional constraint as fixed. i
*

[ h.DOYLE] Uh-huh.9 I

10 [ MR. FAIR: Which was both in terms of ;

11 - | stresses and stiffnesses.
I:

[[,R. DOYLN } That's as f ar as I can really
*

12 ' *

13 go with it. I can. state that if we have a weak bolt and
;

14 that bolt. moves up, then we have no Beta, and we are .

'

i
15 | simply supported, but contingent on the fact that we now I

'

. .

16 | have a very soft number back there.that's yielding --
'

,

?
17 0 MR. FAIR: I would agree that it's softer

18 than the tube steel as far as deflection. I don't-

l'
19 ;- necessarily say that that means it's a soft -- very soft !

.

20 strength.
'

21 ($R. DOYLE}{Itcould.be,particularlyif
. .

,

22 you've got a short couple this way and now you're moving

23 out here. It could be that even the dead bolt is in !

24
|

trouble because your support m.ay be moving down enough

25 I that you've relieving load on this support and piteing
I .

i :

I
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1 the supports up and down.
7,

'
2 MR. FAIR: Are you going back to the

3 torsional stiffness?

4 MR. DOYLE { No. I'm going back to the
,

5 stretch on these two bolts. Just for argument sake,

6 move this point out one inch, and you've got a .
.. ,

7 cantilever coming out there, now your support out here

b. 8 magnified by the ratio of these two, you could be

9 relieving half your dead load. |

'

10 I think what I'm saying is essentially the
,

11 !! same thing the Staff is saying. It's open until I get
i

'

12 all the answers to that.

13 MR. FAIR: I was trying to determine
i

14 whether there was something specific -- |
.

~

? -.

15 | (kR. DOYLE]) No, no, just part of the i
|
! I

overall -- before I started I said a lot of these are ,'16 '
g

|
| 17 h trivia, a lot of them -- if I had at least 25 percent of

l, them on a given job, I could probably write them all off
'

18
| '

' *

19 because I would have stress ratio here of .1. I've seen
!

.
,

,

20 them for .0. I've seen them less than .1 for stress j
'* '

21 ratios. .

l..,
,

22 All of a sudden, I got a self-weight
i

23 excitation. The guy forgot to do it. I am checking it. i

24 I ain't going to make them to do a calculation over for

25 something as stupid as that. There is no way in the
,

i
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. I world that that is going to be ten times as big as the

(' _

2 design loads. .But I'm not going to go into a group and

3 say, "From now on, everybody can forget self-weight

4 excitation," doesn't mean a thing. Stress ratio of ,.98,
,

it's importaitt.5 now.

' '~ ~

MR. FAI'R: Let me go to one other - 'I6- .

7 don't think we'll go any further with this one. You
,

| !

8 brought up again on your list the bearing joints --
|

*

h . DOYLE) Uh-huh. !9 ,

10 !i MR. FAIR: -- not being acceptable, and I
'

11 think you have to -'
,

k . D0YLE) No,
~

no, I never said --12

13 MR. FAIR: From seismic events.-
,

I i

(R. D0YLE] Yes, right.'14
.

15 MR. FAIR: It's seismic events that t

\,
.

16 d you're concerned with.
' '

-

,

l'
k. D0YL Q Well, dynamic load,17 water .

handling, steam handling, although those are usually one
'

18 .

19 [, shot in one direction, but they still damp out. So you i

'

,

!:-

20 have to consider those, too.

21 MR. FAIR: N o'w , let me get it clear as to .

22 exactly what's the basis of the concern on bearing j

23 joints a'nd dynamic or seismic events.
,

'

24 g D0YL Well, it's not the joint as4

; 25 much as it is the particular bolt that's holding the ;

.i
''
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1 joint together. One of the things wrong with the joint

2 is, you're only going to get higher damping values in
'

3 the specter because of the damping effect of the varying

4 joints. You're also going to get a higher peak.

5 So the joint itself is unpredictable. You

6 don't have a predictable joi5t." "Rimember 'the 'Japanes'e -'

.

,

7 are very concerned about damping factors. They're going

8 to. shake some of their plants pretty hard, and they.

9 already are using half. I

10 MR. FAIR: The concern is unpredictable;

; yet, the loads, you may underestimate them?11

|i12 @R. DOYLE] It's unpredictability of the
13 effect of the joint on transferring the load from the I

i

14 building.to the support. !
,

15 MR. FAIR: Do you have a concern of*

I-

16 potential fatigue problems with the bolts?- |

k.DOYL It's not a fatigue problem.17 -

18 . It's --.

e ,

h WALSM Excuse me. I think'you got i19 :

| i- -

20 that out of the -- we didn't say that. We haven't
'

21 addressed this. -- :

@ . DOYL h I don't address the fatiguing22 ,

|
-

23 problem; it's up more than 20 zero crossing.
|

24 MR. FAIR: Well, I just wanted to get !

25 exactly what your concern was with the dynamic -- is it
!

!
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1 you're under-predicting the load on part1cular bolts?7 ,,

hR.2 DOYLE That's what I'm saying. It's

3 unpredictable. I don't know. I do know that it is not

4 going to act as they have said it would. That is input
,

"

5 at a fixed point, which for a friction joint you can ;

6 e'stablish what that fixed point i s .' You can g'o to a'
' "' '

-

7 certain point, and you know you're going to get

8 separation on parting, so you know what that joint will*

1,

9 p do.
!

-

,

o
10 j! You don't know what these various other joints

'

.

11 will do. You don't have the foggiest notion. They can
'

12 sit there and just jump up and down every time the sign

13 wave changes -- probably will, don't know.

14 | What I'm asking for is - .you are asking me
I -

15 | the question I am asking them: What happens at that |
| 1

-

16 i joint? Because it is a -- I t '

N
-

17 MR. FAIR: So your concern is more the '

18 ; unpredictability rather than the -- you have some
p' t

.

19 concern with fatigue failures -- --.

I ,

i
.

20 kR. DOYLE) No. I am not concerned with '
'

,

|It prob'bly could b'e a prob'lem. I21 fatigue failure. a
,

22 don't know what the limit of vibration -- what the

23 vibrational. situation ir on the particular pipe out

24 there. But I do know that sometimes it gets interesting |
i

25 what happens to those pipes, high frequency vibrations,
,

i ! ,

'
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1 low frequency vibrations going on for years, poles,
I..'

2 anchor blots onto the wall eventually. I never got into

3 that. I don't think so.

4 No. I was just concerned with two factors:
'

5 One, A36 is not in any way, shape, or form recommended
~

~6 for dynamic loading; and,~two, if that is a bearing
~

..

.

I 7 connection, unpredictable, capable of moving over an 8th

8 of an inch, all kinds of locations and everything else,. |.

|
9 how come it's analyzed if it were a fixed portion with a -

,

10 million pounds or whatever stiffness.

11 Do you see~the point? So what is happening
i;

12 '

is, you're asking me what I am asking the utility, what

13 is occurring there? Because I have seen test reports on '

|
14 joints where they set out on a friction joint, vibrate

;

15 | it, loosen it up, vibrate it again, loosen it up,
i

16 j vibrate it again. And from,that, they develop response
!!

17 o factors which had much higher damping values. But they
h

18 ': also had peaks on some of them. And that's one of the
!

19 | reasons why, for dynamic loadings, you should be able to
.t

20 i predict the action on that joint.

21 MR. FAIR: Well, you said two things t' hat !

. . .

22 kind of contradict each other. One is, if you have a ;

23 higher damping factor, you should be lowering the |
| |

24 j response.
! ,

'

m |25 MR. D0YLE: Not necessarily. j
t
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1 MR. FAIR: The peaks you're worried about
(.
\

2 are very localized impacts? )

|h.D0YL Yes. On bolts that are3

4 already designed to take 18, 20 -- what's the lowest we

5 went? -- we have had as many as 40, 50 bolts sharing
. . . . _ . . . . . . . . . - - . . .

6 equally all of the load that was put on them. We know j,,

:

7 better than that. It's not going to happen.
i

8 So I think the only thing we've ever said or )-
:
1

, ' alluded to or what we're trying to say is, y.ou can't 19
l 1

j predict what's occurring when you transfer the seismic |10
|

11 P loading from the structure through the supports to the j
*; 1

|12 i pipe because there is a weak link there. i

|13 . But to answer your question, I can't tell you
i

,

14 the magnitude of the problem. I wouldn't even attempt
,

15 to. ;
*

|,

16 MR. FAIR: Ho.w was this concern different : ,

, ,

'17 from bolts, let's say, and struts and snubbers withi

i i

18 | bushings and gaps such as that?
.

!

19 Y h . D0YL Q Well, we get fixed k from the
'

20 factory. There is a k rating on every snubber and every
"

21 strut. I
'

h.WALSH Stiffness does change through22
,

23 the psi values. 'For an item like the snubber, it

24 i decreases a considerable amount because it takes into
,i ;

25 account that dead -- I
'

y.

?
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.

([R.'DOYL But to answer your question,1,.

2 we got numbers; we have no numbers of that j oint.'

3 - MR. FAIR: Fellows, is your concern more

4 the softening of the stiffness due to this additional

5 joint flexibility? . ,

kU.WALSd7 It could'be soft at one6 L..

7 support and the next one, instead of being loaded in

8 - shear, it may be resting right there above the floor or.

|
9 l

' maybe he just hung from the ceiling. It's not going to i

.i
10 L want to lie flat. It's going to be the case that

,

il probably for use of a 1/16th inch deflection criteria,'

p -

" support and ha'rd support. . The
b

you end up with a soft12
|

13 hard support may not be able to take it, and it goes i

14 N back and forth and it's unpredictable.
li

15 il If you're saying the support doesn't move at a

16 ! certain point, it shouldn't, move. It you're saying it i

l;i ,

17 does move and you're going to allow it to move, your '

18 p 1/16th inch correction criteria will probably -- the
N i

'

19 j- support has already moved 1/8th of an inch before it
,

'

h:20 . even starts acting, since the 1/16th inch deflection j
F

i
'

21 criteria is peanuts. See what I mean? |
'

,

22 MR. FAIR: Well, the deflection criteria f
!

23 i is really a backwards stiffness criteria, the way it was |

|
24 g used at this facility'

25 ' l @ R, . DOYLE[] Yes.

I
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1 MR. FAIR: And we have that as an issue
(
' *

2 in itself.

h.WALSH I think this was mentioned in3

4 part of our response to that. I think this thing with

5 the soft support /hard support is also included in one of

f, T - Ehe res'p6 rises. And I th' ink you' ged'into some gaps. The~

7 fact would be, it was just a simple three-span support,

8 but you can see that now...

.
[ THE REPORTER: Would you talk up a9
n

10 !| little.
i.

11 QR, WALS I think I'll stop.

12 MR. FAIR: I think I'll stop, too. Those
*

13 are the only notes I jotted down for clarification.

14 DR. CHEN: Just one question. Sometime

15 | or other you said you had a few more in your head. Are !
o .

16 those out on the table now?

h . DOYLE] Yes. There are probably a17

18 !, couple more buried, but that's about all I can think of.
'

!

[19 MS. ELLIS: As I mentioned before, Jack ;

~

20 and Mark tried to, you know, come up with what they !
21 | could based on what you told them today But at the

.

22 same time, I think we need to have the opportunity to j

23 come back later after we've had a chance to review the
,

24 transcript and think about.some of the other things and !
,

I

25 '
'

look at them. This shouldn't be construed to limit what

.

K KENNEDY REPORTING *5ERVICE INC..

7800 SHOAL CREEK SLVD . 346.W
R .u.7m. ,o.S 7 7,7

5. '''**==7

-

.

A f ga*g* / e 7 p 4 m g ' % g -b $ ' g _'a4 , ,g' ", a .m , T;
-

''

' '
, m .;y :kq:2 _ vJ j'' _ _ .

,
,

'_ _ -,py::,-f| p .|ff ,\..,, .:
,

, _ _ , . . . _ _ _ _ -



_ _ _ .

. 181
.

. 1 our concerns are about.

h.WALSH I do have another item in2

3 regards to these Richmond inserts,.these tests that were

4 preformed. I don't know if you included it in the

replies,but(acQbought it up in regards to the testing5
;

.~ '6 of the U-bolt;-and that is, the test materials they'

7 used. They tested the 736 rod and at yield point was 60

8 ksi. That's not specified off of the plant. They may.

I
9 get threaded rod out there that just meets stress, and i

10 that's out there, but that's not what was tested.g

11 T'he same thing goes for the tube steel member
|1
I12 they utilized for their test. That tube steel member --

13 and the Applicants already said a lot of this high
!

14 strength tube steel, that that's what they u~ sed for the !.
I

15 test. Then what's out in the field has got to be at |

I16 least that or better, and it may not be on all the !-

I ,

i'17 supports. They have had some questionable supports out i

18 | there because the tests did not reflect what was out
l!

.19 there.
!.

20 MR. FAIR: You can take the.results of |
t

21 their submitted material property values and extrapolate
.

22 them in a backwards fashion, to what the expected -- the

23 worst expected case may be. |-

| h.WALSH Then you start losing the24
,

25 J purpose of having a test if you can just extrapolate.

I
3

- ,;
'
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1 And then their 1.75 stress ratio was out the window.
'

2 Their testing was to verify so that they could use

3 normal analytical techniques to approve these designs.

4 And what they tested did not match what was out there,

5 and that's where they have a problem.

6 MR. 5 AIR: I'm dot catching your point.' '~

.

7 Q$R. WALS5]h There are too many elements.
. 8 The concrete is stronger in their test; the bolts are

! |9 p stronger, the tube steel is stronger. So all these ,

. .g

10 items that they tested, if.they're stronger than what is

11 out in the field, how can you say, "Well, decrease this
.

4
12 'l this much and this this much and this this much," or

|13 increase, for example, deflection. i
i

14 Now, I don't know what the deflection.will go ;
,

I i

15 [ up when concrete strength goes down because the concrete '

i
'

16 is not as strong. And that',s what, you know, the
'

I

17 q requirements was for 4,000 pound concrete. I think the;

18 g tested 5,000 or something like that.

19 4 Now you've got, you know, a large increase in

|
- |-

20 strength which is not reflected, but there is a,
f

21 l difference. And like([ack)-- the increase is not !
I.

22 linear, it could be the square root of the concrete

23 strength. You know, there are a lot of variables j
'24 involved, and the only way to get around that is when

25 : you test, test the weakest point. And then when you

I '
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1 install.it in the field, it will be greater, it will be,

(
2 stronger so you know it will work, instead of getting

3 your good steel and testing it. I don't know if it was

4 good steel. I didn't see any material properties in

5 .their report as far as the strength of the steel or
'

6 concrete was in there..

7 MR. FAIR: I guess I'm still missing the

8 crux of your point. I understood from your submittal-e

9 the difference between the tested concrete strength and
i

10 | the minimum specified concrete strength argument. |

@ . WALSR] dkay. ;
11

12 MR. FAIR: And that's fine, that's no I
I

l
13 problem. As far as the other tests, when the torsional '

i
14 | load on the Richmond inserts, the only one that I can

15 think of is another test they were using, it was a test

16 1 used by them to try to demor} strate that their analytical .

17 method was highly conservative. And what you're saying
!! !

18
h is that that's ari inappropriate test?,

,

19 k.WALSE Well, if they had the

20
| threaded rod with the yield strength of 60 - .okay? -- |

-

I
.

21 and they go out and test it, and their results are going |'

22 to come out good. Now, if they go out there and they -l

|23 test the A36 rod and they had a yield point of 36, the |
-

.

!24 results are a little different; you might even see a j
i

25
_

yield point on the test. It was nothing, you know. !
1

.r x
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1 That's what I'm getting ct.
l. -
'

2 MR. FAIR: But for that particular test,

3 even the Applicants aren't trying to use the results of

4 that test establishing direct allowable?

(hR. WALSH They are, that stress ratio5
~

~of'I'75 because of their test results. And that's how
~

o
,

6 .

7 they came up with that new allowable. The allowable |

8 normally established in their code is stress ratio less*

9 than or equal to one. We1.1, also they're going to use :g
o .i ,

10 h 1.75 now as a test result, and then at the finite

11 element analysis that it performed that is questionable.
i:

]12 MR. FAIR: Well, we have that as an open
,

e :

13 i issue. |
t '

h.WALSH14 Correct. j
~

15 MR. FAIR: But I just wanted to get the

16 point, that the test itself ,wasn't one where you divide *

e

17.: what they call failed or deflected load by a certain

18 factor and said this is the allowable, it was, "We've
|| t

19
h.

get this method. And look at how much more strong this
-

0 support is than what we calculate."
.

20

21 [hR. WALSH[] Right. So what you're f
I22 talking about -- j

23 MR. FAIR: Which is somewhat different -- |-

|

([R. WALS$Y} It's so much stronger because f24 !

25 d the materials are stronger because, see, what happens
i

'
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1 when they get the material that's used out in the field,
,

2 now are they still going to be able to say it's still

3 stronger? That is what I'm getting at.

4 The results of that test could draw a .

5 conclusion that they could use a stress ra'tio of more
6 than 1.75. .If they go back'an'd test it with wea'ke'r.-

7 items, maybe they can't come up with that statement i

|
8 then. |"*

|
9 MR. FAIR: As I said, we still have that i

,

e

10 , as an open issue with the basis for the 1.75 anyway.
,

11 I But I wanted to make a clear point, that it wasn't --

12 the NRC Staff isn't looking at the results of that test |
|

13 and saying, " Hey, we can divide that load by a factor of i

14 j 4 and show that everything is within allowables," or
i15 I take that as an allowable. We're not looking at it from *

-

i

16 j that point of view. -
,

et .

17 | MR. POSLUSNY: I guess I'll let you go ,

!
-

18 j ahead.
,

'

19 - We have one request. Would you have a problem
. !

. I -

;
20 if we made a copy of your notes to put into the record? j

h.DOYLE You mean that thing I read? | |
"

21

\
-

22 MR. POSLUSNY: Yes.

h . DOYL] No.
~

23

24 MS. ELLIS: As I mentioned earlier, we
i

25 primarily were interested in the issues anyway. But ,

,
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1 since we were talking about summary dispositions, I

2 think it probably ought to be noted for the record that

3 there are three others. The Board said they were

4 treating A500 steel information as a motion for summary

5 disposition. So that is one.

6
~

The other one is the uppe,r lateral restrai'nt. ~
'~

,,

7 And we would like to find out about that. And then the

8 design QA which we understand won't be addressed until.
,

9 you get through with all the rest.
|-

10 ti I guess the next thing is where is the upper
~

11 lateral restraint? .,

!12 k.DOYLE Oh, way up.

13
. MR. POSLUSNY: We're going to speak to
r i

l
that. I know one of our consultants is working on that. ;14 i

|
15 l I don't know what the status is. j

i
'

16 MS. ELLIS: And here again, I might

17 mention we have some concerns about that because I know --

18 g I want to be sure again we're working from the same data
:

~

19 i base. ,

20 MR. TERAO: I think the difficulty there

21 is maybe oversight on our part, but that was one of the i

. . i
22 summary dispositions that was given to one other person

23 in.the NRC. He contracted it out to Appropriated .

!

24 National Labs. And that was always treated as isolated

25 'i with us, the four of us. So it did slip through the
I .

I

~
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.

1 cracks. We didn't bring the right person down to talk,

'
2 about it today.

3 DR. CHEN: If I might add something, said

4 for the Commission or has been said fairly recently in
'

5 response to that question related to Level B or Level C

6' ' loads, it's still open as'far'as I know.
"

:.

7 MR. POSLUSNY: Design QA we've covered.

8 MS. ELLIS: It's still open.
; ).

|l
| MR. POSLUSNY: Just one minor comment.9

i

10 ; Just bear in mind we've given you a, quote, status on

11 each of our items, and they're not the official NRC

12 position yet. Many things may change. I just want to

13 i make that clear.

14 MS. ELLIS: Right. I take it that you

15 ! did pretty well find an answer as what your concerns are
i

16 at this point. Right? -q ,

!,
17 i' MR. POSLUSNY: (Nods affirmatively)

in

18 Mr. Beck, anything you would like to say?'

19 MR. BECK: No. '

- |

20 | MS. ELLIS: There are a couple of other

21 | things. Those probably ought to be discussed. One !
. I

22' thing is that I want to say again that I think this is a |
'
.

23 very productive sort of meeting, and I think that it's ;

24 long overdue and that it will help a lot when we finally |

25 do come to a hearing on -- hearings by mail or whatever
i
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.

1 kind of hearings we end up having to decide the issue.

.(
2 I think it will save a lot of time when we

3 finally do get to the final point of this. I think that

4 is very important and something to be desired by

5 everybody.
~

~
'

' ~~~~~

6 I want to mentioh one oth'er thing, too, thatm

7 is a little bit of concern still to us, and that is that

8 while we appreciate your efforts, you have got to-

9 realize by now that there is no way that Jack Doyle and ;

10 y Mark Walsh found all the design problems that there are
U -

11 '! at Comanche Peak. And I think it's pretty obvious from
n

12 'i the ones that have b'een identified by jurc these two :

1

13 individuals, on a very limited perspective of what went !

!
'14 on at the plant, that there are serious problems.
I -

15 And I think also you have to recognize that '

| 'the manner in which these have been handled has to be16 -

17 considered to be generic as far as the Applicants'

[ manner of handling these. And if this is generic, I18

.19 h- think the Staf f has got to look much, much deeper than '

|
'

.

'20 ! has been looked at so far. ,

. -

21 I know that's just what y'all wanted to hear,
*

|

22 that you need to do more work, but I think that's really

23 almost mandatory at this point in time because I think

24 it's been proved that there are some really serious i |
!

'

25 problems. Otherwise, you have got to realize how is it
i

!
'
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.

1 that after going on three years, these two individuals,.

( 2 have -- why their concerns have not yet been answered?

3 I think one of the basic things that has to be

4 recognired and the main reason for that is Applicants

5 were not able to simply say,'"Okay. This is what we
;

6' did, and h'e're's the'calcu1ahi~o'n and documentation. 'Th'is
~ ~~

..

l .

7 is why we did it.'

'e 8 That's all it ever would have taken and Jack !
I

I
9 Doyle and Mark Walsh's questions would have gone away, i

u.i

10 |.! And that hasn't happened, and I think that's got to.be

- 11 recognized as a real underlying problem that has to be
i:
I'12 addressed by the NRC Staff. ,

!

Obviously,[fackandMark}can't look at {13
,

14 i everything. But to me, one of the most telling things . ;
i

15 d that occurs through all of this with Cygna is the fact

16 that the few things that were looked at that were !

i

17 i: outside the area that you normally -- such as the upper
i

18 [: lateral restraint and the -- well, the cable tray
ti -'

.

19 'j supports, for instance, when those were looked at
-

t ,

20 ~

closely by these individuals, they found that there were
,

!

21 just as many problems with those as there were with the
.

22 other things. To me that's a clear indication that this ;
I.

23 really is a generic sort of problem, and I wanted to !

|
24

'
bring that out very definitely. '

.

25 Another thing that I wanted to do with the
i

-
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|

1 Applicants here, we have now asked in the Febr.uary the |

'

2 7th, at the end of the February 27th meeting, and now

3 we're asking a third time today for information on just

4 who the Applicants' team is, what their qualifications

5 are, you know, all of this, all of these~ details. And -

~ ~ ' ''

6 the third time is a charm. We're not, going to ask3
,

7 again. We're going to try to take whatever steps are

. 8 necessary to get that.information. I just wanted to

9 make sure.

I guess unless the Commission has some other - '10 1

11 U y'all have any questions or anything, that it might be
l'

12 well to take a break now and go into cable tray .

'

I

13 supports, j
14 MR. POSLUSNY: Okay. Make this 15

15 minutes. !,

I I (Brief recess) ~16
,,

l
,

l17 i ,

li
18 [ MR. POSLUSNY: Shall we begin.

' 19 : Charlie Hofmayer, would you like to start or
| t

.

20 l did you want -- Charlie Hofmayer and Rom Lipinski will
,

|21 both address the outstanding issues.
'

22

23
|

|24
\

-

-

25

i -
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1 CLARIFICATION OF ISSUESg
'

2 (Rom Lipinski and Charles Hofmayer)

3'

4 DR. HOFMAYER: My name is Hofmayer,

5 H-o-f-a-a-y-e-r, NRC.

MR. ' L'IPIN5Ki: ' Rom'5ipinski,
~ '' ~'' " ' '

6
' ~

. ,

7 L-i-p-i-n-s-k-i.

. 8 The purpose of this meeting that we want to

it is
O,

take an opportunity to discuss with you,9 !

I
'10 9 clarification of the issues that have been discussed

11 during the meeting of November 7th."

12
'

The meeting of November 7th, there we,re some'

a l

13 p points made. And in order to make sure that we proceed ,!

14 in tha right direction, we welcome this opportunity to

15 meet with you. And we.would appreciate your cooperation
i i

16 | to clarify what you said during that meeting. It will ;

17 e make our work much easier to accomplish what we want to i

l'
18 do.9 :

i: !

19 fj I have in front of me some of the pages from
t I ;

20 the transcript of that meeting, and I am going to '
,

-,

21 address these questions with Dr. Hofmayer as we go

- 22 along.
.

23 Let's start with damage study. On Page 110,
1

{.Wals}saidsomethingandIwillquote.24

25 "When they did that study, did they, .

,
I I

,
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.

.1 consider 2/1 projectile; for example,

C'
2 going,

.

3 end of quote.

4 And the question that we wanted to ask you is

5 what did you actually mean by saying "2/l"? Did you*~

~~

6 mean the'p'rojectory'of the non-safety related components3.

7 or did you mean the interface of Category 1 components

8 with non-Category 1 components?>-

hhR. WASSH)Theprojectory.9 i
;

10 h MR. LIPINSKI: Projectory. Okay.

11 Would you be more specific in your concern.

12 " In other words, you found any specific knowledge of this |
| i

13 ' being not treated properly? ;

[hR. WALSH}}Thiswasinregardstothe14

15' | control room, I believe, we wer.e discussing at that
1

16 , ' point, and it was' stated somewhere along the line that

17 there was a damage study performed. And although I

18 i haven't got any proof of it, evidence of it, but because
.

19.h of the problem in the control room and them saying there
"

H
*

..

20 :' was a damage study performed, I was wondering if they
,

'
21 had considered that. type of item in t,he damage study |

.. .

22 when we went out and looked at the plant. ;
!

23 MR. LIPINSKI: By " item," you mean the 1

|
24 I correct zone of inf,1uence directed in the damage study. ',

|
''

25 Is that what you mean?
:

'* - .
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@.WALSH1 Yes. When they decided this_

'
2 was a non-seismic item, could it still f all --

3 MR. LIPINSKI: In other words, because

4 you mentioned 2/1, what do you mean by that? Do you ' +

5~ mean two vertically and one horizontally, or the other

6 ' wiy' &roufid? ~ ~ ''~

3,

7 h.WALSH Two horizontally, one

- 8 . vertically.

9 MR. LIPINSKI: Two horizontally and one

10 vertically.

11 DR. HOFMAYER: Just to clarify, your real.

12 question was whether to consider any horizontal motion. .

. I

k . WALS h Correct. That's the main
'13 '

14 thing, the way they treated it. ,

i
15 DR. HOFMAYER: You haven.'t specifically ! I

I I
16 lo'oked at the damage study at this point to have any ,!

i
17 ; specific concern. It was kind of a question in passing,

1

18 3 I take it? |
!

h . WALSH] Correct. i

"

19
. ;

20 DR. HOFMAYER: As you know, this issue !

l
,

21 stemmed out of the control ceiling question, and there
,

22 is an action on the part the Applicant to relook at the
.

23 damage study. As far as we're concerned, that-is open.

24 We just wanted to be sure there was nothing specific
25 that you had in mind, that at this point you come to the

;

!
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l
I

I table and that you addressed.
...

{fR. WALSH] Well, the other item would be
'

2

3 the HVAC containment, treating that as a -- that was

4 closed as part of the SSER which was published recently.

5 DR. HOFMAYER: Maybe we need to clarify
,

6 that. I'm not sure what you're referring to.. .

(fR. WALSHf There was a -- I believe it's7

T S an SSER that was written, that came out of the TRT

9 findings, and it's wherein the last month -- or that's
,

!i when I read it -- which closed it. But the concern I10

11 have is the HVAC did not actually have any -- the way I

12 looked at it, it was not adequately braced and it would . )
1

I be acting as a projectile also. I13
'

14 - MR. LIPINSKI: Well, again, let me .

15 interject here -- Rom Lipinski -- that your concern is [,

l16 again not the overall picture'of this interfacing
'

1:

17 ' between non-Category 1 and Category 1 systems, but the

18 ,: projectory. Right. -

u

,

(dp WALS{} Correct. You know, did they19

20 l' take that into account?
!

,

,

21 MR. LIPINSKI: Okay. j
_

22 MR. LEVIN: Excuse me. Are you I

I

23 questioning the implementation of the program and the !
|

' |24 zone of interaction or the actual definition of the zone
,

25 of interaction? |

I

I

.
'
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(hR. WALSf) If they took -- if they had1.

'
2 utilized proper zones. I don't know what the zone of

3 interaction was -- that's where it is -- it was two

4 horizontal, one vertical, or one horizontal, one

5 vertical. I don't know what the criteria was.
~ ~ ~ '

6 But since there'wa's'a problem already with the~

,..

7 control room, you know, that was based on a damage study

8 | on what was -- the damage study, you know, what did they 1>-
I

9 j use as a criteria for projectile?
;ij -

10 j. MR. LEVIN: You mentioned 2/1. And to my
.

11 0 knowledge, there is no one zone of interaction. That
4

12 ; varies as a function of the elevation 1 is above -- the !
l I

13 item might be above the floor and the floor that the i

, . I

14 | item may -- the elevation that the item may be on. 2/1 |
| . :

15 !, most generally refers to the name of this issue in the |

16 industry. Sizing of 2/1 doesn't refer to the zone of
:: '

17 j: interaction.

[MR. WALSH) That's correct,18 j and I meant

19 C to say 2/2/1."

,

;..

20 DR. HOFMAYER: You know, basically, the j
t

-

21 damage study is an action that's still pending. And
..

'22 certainly that matter and how it can be treated, you
l

23 know, what impact, you know, Category 2 might have, |
24 'I

!
non-seismic might have on Category 1, if this question

'
25 is to be resolved. .

.

I
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.

1 And we just wanted to make sure you weren't
,

2 aware of more things about the damage study that come to

3 light now and be folded into this review, you know. I

4 understand your question, and that will certainly be

5 incorporated into the review.
~ ~

6 MR. LEVIN: Charlie, we indicated on I.

7 guess our recent meetings on the 6th or 7th that we had ;

8 undertaken a third party review of the damage study, and-

9 3 assumptions such as the zone of interaction are included
.! !

10 W in the scope of that review. ,

11' e DR. HOFMAYER: All right.

12 MR. LIPINSKI: Well, my part, I want to ',

13 assure you that we have followed this rather closely and

14 we are working on it. |,

15 Then shall we go to the next one?
t

'

16 | DR. HOFMAYER: Yes.. ,

17 MR. LIPINSKI: On Pages 115 through 119, |
!i

18 [ there was a question raised of,use of a preliminary.

'

n i
19 L study method.

,

|
-

.

20 And are you aware of that particular issue, I,
,

.

i21 guess? Could you be more specific on misuse of this
..

22 method anywhere in the implication?

(R. WALSH Well, they did not use it on23
,

.

24 a cable tray supports. !i
|

25 | MR. LIPINSKI: They did not?
,

I ;
'

r.
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i

kR. WALSH] And they have this dynamic1

' 2 amplification factor of 1.5 unless shown to be less.

! 3 And when Cygna did their review -- and they retained

4 their calculations they worked, that dynamic application

5 factor had not been used.
'

6 Recently, with the Cygna' meeting, that item', I ,-%

7 believe, was indicated as Item 9, and I believe they

8 indicated it was closed, and the Applicants would be-

9 using an amplification factor of 1.14.
:

10 | MR. LIPINSKI: Could you be more specific

11 about that meeting? When was that? You said recently?

12 When was it?

13 | . WALSH It was in California last
|

'

14 Thursday.
-

. ,.

|15 MR. LI?INSKI: Uh-huh. -

.

fh.WALSH16 There were no references

17 : indicated for that item. They were reported later. I

! ,

18 ;i haven't seen the justification yet for the 1.14 in lieu
-

i i

19 ! of 1.5 that is indicated in the FSAR that they would
*

-
|

20 use. I have seen a preliminary report that was done by ;

!,

21 Gibbs and Hill saying that they could use a dynamic !

i
22 amplification factor of one. In fact, there is one part |

23 in there I think.they said that was conservative. .

i24 MR. LIPINSKI: Do you remember when that i

25 report -- time of the publishing for that report or

i
.

*
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1 whatever?
(

kR.WALSH
'

It was a draft report in May2

3 of '84. I went through some of the Cygna

4 correspondence. And of September of,'84, that issue, of

5 a dynamic amplif'ication factor was considered an open
.

6 it'em, depending on Dr.' B'jorkman's conclusions or ~'

..

7 whatever.

8 I haven't seen anything from Cygna, how they.

9 came to a conclusion. The FSAR at the time of the Cygna
!

10 l, report differs than what was actually out there. Cygnae

11 : did not pick up this non-conformance to the FSAR

12 requirements in more than one way. ,

i

13 In the FSAR, at the time the Cygna review ,

i
'

14 assumed trays were flexible and supports were rigid.
,

'l
15 11 And they designed, using the equivalent static load ,

! method and utilizing the 1.5 factor above the peak.' .:
.

16
h: -

17 '; They hadn't done a dynamic analysis. .

ii
18 p MR. LIPINSKI: That's what Cygna said?

'

.. ,

h . WALSH] That's what19 the FSAR had.

20 When Cygna.did their review, they did not realize that*
t;

'
.

| the supports are not rigid. They just went out and |21
t |.

22 analyzed them as if they were flexible, and they assumed j
23

'
then the tray was rigid, still not realizing that the

'

|
I24 ; dynamic amplification factor had not been used. So ;

;

25 j even after they issued their report, the Applicants

! !

~
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1 revised their FSAR to reflect what is going on now.

('
2 Now, as far'as the dynamic amplification

3 factor, I do not know what the Applicants have done to

4 the FSAR, if they're going to change it to say they're

5 using 1.14 or they are using the 1.5. -

DRi BOFMAYERf "Onie" thing T belleve in'the
*

6
-

.
,, ,

7 FSAR, the requirement is that they will use 1.5 --

8 - okay? -- but they can justify a lower value. I don'ti>.

9 believe that they are strictly limited to the 1.5.
I:

(hR.WALSN{Yes,buttheyhadnotused '
10

11 1.5 until I brought it up. We don't know where in that
.

!!
'

12 plant, if they ever used it. It would appear to me
!

13 ! Cygna just looked at cable trays that came out of Gibbs i

i14 and Hill, and there was no, thing to indicate that they i

! _

15 !! had ever used the 1.5 factor.
'

'16 DR. HOFMAYER: Or as adjusted might be
*

!17 ;:. used in the lower factor? ; .i,

[NE. WALSHh Correct. They're adjusted --18

> 19 ' DR. HOFMAYER: What I'm saying is, you're;
!

j.

20 i not required to use 1.5. You're entitled to use ;

21 something less if you can justify it?

(E,R.WALS$}) Correct.
'22 I am aware of that.

23 Yes, you justify in advance, not after someone
,

1
24 q has done a review and someone has figured out you have !

1
25

-

to do this. And the supports that Cygna had looked at,
i
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1 Gibbs and Hill raran them using a NASTRAN program to get,.

''
2 the -- instead of going to the peak, they got the

3 correct frequency, and they still had supports

4 over-stressed, 7 percent, with utilizing the dynamic
,

.

5 amplification factor.
,

~ .. . . . .. . ..

6 MR. LIPINSKI: Excuse me. When you talk.
,

7 about supports, you talk about --

fR.WALSH]Cabletray.8..

9 |, MR. LIPINSKI: -- cable tray supports of ;

h i' '

10 the channels that -- ladder type members, these were

11 over-stressed?

I
f Yes. But, you know, they are12 (MR. WALS ,

i13 j doing it now and they're going back -- I don't know if ,

14 ! they're going back and looking at their cales for other
,

i i

15 !! supports. There has been no requirement for them to do 3

!-
16 ; that as far as I know.

-

:
17 p DR. HOFMAYER: What do you mean by "other .

18 supports"?
,

([R. WALSH)Cygnadidn't look at all the19

20 { supports. They only looked at a select few. And the
-

.

21 ones Gibbs and Hill ran, Cygna did not require them to |
I.

22 rerun. From what I understand, it was at their own

23 choice, and they picked them up. I don't know how they
'

I24 came up with a sample of which supports they would send
,

25 !
'

back to Cygna to show there was no problem.

.

~
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.

. 1 MR. LIPINSKI: You say of their own
,

'
2 choice. That was Cygna's choice or Gibbs and Hill's

3 choice?
. /

4 MR. WALSH: Gibbs and Hill.
-

5 MR. LEVIN: Maybe I could clarify the
_ _ _

6 record in this regard, first with a few comments on what,.

7 Cygna has concluded in their current activities.

>. 8 To the best of.my knowledge, they have

9 concluded that the factor of 1.14 has been established
!

'

,

10 ;! as an appropriate factor. However, they haven't halted

[:
.

11 their work at that point. It's going to be included *

12 | when they look at the effects of other items, in terms i

|i 8

13
'

of drawing their overall assessment. |

|14 I might add that we on the CPRT are going'to j,

| 8

15 ,; be doing a similar activity. We'll verify the validity |i ,

if of the~1.14 and evaluate it,.along with the impact of |16
t i

17 : other items that have been expressed in the cable tray
,

18 area. i
,

I
I19 : DR. HOFMAYER: I might add, you know, we !

|' $**
.'

20 don't have much more detail than you do in terms of the jg
!

21 basis of the 1.14 or, you know, all of that information '

. . .

22 that recently came out of that meeting. But certainly

23 we're far from beginning in any way to express a

24 position on this matter.

25 | MR. LEVIN: Charlie, the basis is in fact
;

!
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,

1 calculations by Gibbs and Hill. And as I indicated, we

('
2 plan in our third party verification activities to take

3 a look as that calculation as well as the applicability-

4 of that dynamic amplification factor to the cable tray

5 . systems as a whole.

6 DR. HOFMAYER: The main concern is that.,

-

7 in applying the equivalent static load method, there are |
!

o 8 several, options that were given in the FSAR. One option
.I

9 H would be to apply a 1.5. Another option might be to |
- .

i 10 justify a factor of less.
-,

11 The question raised is, when the designer did

12'! ~
it, did he indeed go through that process to determine

i

|
'13 what is the appropriate factor under the rule? And tF|at |

|| should be a function of your review, and it would be '14
i:

15 ii something we would follow up on in terms of why.
,

16 I (p_R. WALSH Yes. Well, see, my concern

17 is more than just the cable trays. There are other ,

18 structural items-out there. Someone has got to look at,
'

19 is the whole plant designed that way and can they use
? '

.

20 that 1.14 for the stairs or what other structural items,.

21 I
'

that are out there? ,1

i22 MR. LEVIN: We have initiated a survey to -

23 identify all areas of the plant or all hardware that m,ay f'
'

,

24 | have been designed using equivalent static methods and. ~ f
|I

'

25 determine what dynamic amplification factor was used.
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,.
1 DR. HOFMAYER: At this point in the

2 question of your concern -- okay. I can see where your

3 concern came from, your review of what other people may

4 have done and whether they did it or not. Have you
.,

5 looked at some cable tray analyses or reviewed anything
. . .. . .

,

j .. 6 that leads you to believe that 1.5 is necessary or what

7 might have been done was not correct? Have you looked

i. 8 at any --
'

(hR. EALSH}Ihavelookedatthe9
,

[i calculations where they did not use it. Now, these are
-

- 10

11 i generic designs. The FSAR at the time I looked at it,
'

12 at the time Cygna looked at it, the FSAR said 1.5.
i

13 There are no other studies to say they could use !
,

i

14 something less. :

'15 It's after the May hearing's of '84 -- it is
8

!

h after the May hearings of ',84 that this came.to light. i16
I:''17 I received the calculations on -- I essentially started ,

18
,

looking at them on a Saturday. We had hearings starting
: *

19 { Monday. I had worked with Bechtel. We used 1.5.
*

,

., ,
'

] (}_ ark})I think we have to}20 MR. LEVIN:

'. 21 separate out some of these issues. One, relative to our !
i. .

"

22 determination of the acceptability of the design, I |
i<

" 23 think we're going to look, at, you know, the quality of 1
,

! '
24 the product. I think the question you're raising now is t

,

.

25 maybe relcted to recause in the design QA area but not

:
~
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1 design adequacy. Okay? I want to be sure that we

('. .
'

2 properly separate those issues.

(MR.j WALSH Well, see, the problem that I3

4 see is, I had two days to look at this. And if I can

5 find -- you know, if I can find something like this --
'

6 and I don't have all the calculations -- why d'idn't a
. . ,

7 technical audit pick it up? The other thing is, why

4. 8 didn't Cygna and why didn't Gibbs and Hill? It's their

9 1 design.

10 i! It is like a design QA problem. It should not
'

11 have cacurred. It should have been picked up is all I'

i,
'

12 I' can say. ,

1
'

13 MR. LEVIN: All I can tell you is that
,

i-

14 it's our intent to look at the generic implications of j

15'!| that if it occurred.
I

-

16 1 MS. ELLIS: I think what you said, , ,,

l'
17 ; Howard, is true to a certain extent. But I think also |

!* .

18 | that the concern here also goes to the adequacy of
U

19 wh.at's out there because at this point in time we don't''

g;
,

. , ,

20 |, know, we haven't --
'

21 MR. LEVIN: Well, in fact I think that's .

!
22 the most important aspect right now, and that's what

23 we'll deal with first. i

|24 MS. ELLIS: But also there is this

25 h continuing concern of how did this happen? And also

|
.

'
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.

|
i

1 what else is out there that may have been the same way?
|7

(fR, WALS5}}Thoseotheritemsthat I2

3 picked out in that two days in that 1.5 factor, that was !

4 not considered by the Applicant to the best of my

5 knowledge.
' ~

6 MR. LIPINSKI's Are,you saying it was'not'
.,

7 considered? In other words, they must have considered

8 some factor, you mean factor of one?
,

([R. WALSEI) Factor of one, sure. It's9 i ;

10 [ better than zero.

11 DR. HOFMAYER: Well, that's

12 mischaracterizing it since they don't use the peak --
;

h . WALSH) They don't,13 that's the

14 problem. They do sometimes; sometimes they don't. When
, ,

i |
15 ,! they did their reanalysis, they did not use the peak, !

|I
'

16 h and they did not use the 1.5 factor. !
.

*
H .

17 !: DR. HOFMAYER: They did not perform any
!:

18 frequency test?

([R. WALSEh They did perform a frequencyJ' 19
,

20 N analysis to determine what the applicable frequency was
'

l' i
'

21 1! and used the appropriate g value. !
!.

22 MR. LEVIN: I don't want to get in a +

|
23 position of defending that in view of our ongoing j

i i
24 ; activity of reviewing that, but there are differences j

-

'

25 between what one does in the design basis evaluation
,

!
.
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.

wher,e, in fact, yes, your criteria is to apply someI

'
2 factor times the peak; yes, in fact, you do that, as

3 opposed to an evaluation where you're trying to verify

4 the validity of some factor.
.

5 In that case, what I understand has been done
' ~ ~

6 is, a dynamic analysis was completed where, Charlie, as.,

7 I think you were suggesting, values and item factors

8 were known and response can be calculated also. What.

9 ,; you might say is, that an equivalent dynamic

.' 10 amplification factor.
,

11 ij You know, there are differences -- you have to
F
'12 look at the purposes of that study. That study was a l

13 study and not a design basis analysis from the
i
'14 standpoint of, you know, trying to implement some;

*t
15 h criteria like a factor times the peak. It was to.be

'!
.

16 | used to actually calculate what.that factor should be. ;

f. r
17 ;! [MR. WALSE: That's one of the reasons why

18 i I want to see the calculations. If they're using one
i.

19
!:

assumption, and if they are going to verify something
'

-

i !

20 y else -- and we've seen th.e studies having erred before. ,

'

21 I just wanted to be sure that they concide with what I
.

22 have seen in this other stuff that we have received from

23 Cygna or the Applicants.
|

24 | DR. HOFMAYER: I think I understand your |

25 l concern. '

|
|

'
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1 MR. LIPINSKI: Go to the next one.,,

( -
"

2 The next is that we understand the difference

3 in allowable stresses for cable trays in considering

4 building stresses containment. And that's mentioned on

5 Transcript Pages 119 through -22. And we want to
. ._ .. . . . . _

6 clearly understand why are you concerned about them.

7 stresses to each cable tray's design or cable tray

8 supports are designed, different stress allowables in |-

,

|
3

9 containment of stresses?
'

,

10 [MR. WALS$)IntheirFSAR, under the

11 containments, steel structures, maximum axial and

12 bending stress in a member under the SSEOC Commission

13 can only be .9 Xy. ;
'

14 I DR. HOFMAYER: .Could you clarify that.

[MR.WALSH: It's in the Cygna issue,15 .;

y| should you pick it up. But,in the Aux Building, they
_-

,

16 |
if

17 '. don't have that stipulation. And the generic designs
3

18 did not consider what happens when they use an increase
* 19 of 60 percent for the allowable that the stresses gop

D
20 j; above yield.

i, '

21 I MR. LIPINSKI: Well, it goes just about !

'

| !. .

I'
two percent, which is a very small amount. You multiply ;22

!|'l.623 times .6, you get just about 1.02.
, t

24 ;
'

THE REPORTER: Will you speak up, please. !.

If I

25 Il DR. HOFMAYER: Maybe we could clarify the

f
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1 reasoning because when I reviewed your concern, I looked

C.'
2 up the FSAR, Sections 383, which is for structures

3 inside containment and Sections 384, which is for

4 structures outside containment, and read their criteria,

- 5 their structural acceptance criteria for both steel for
' ' ~

6 both sections. And basically they're identical except
. . .

7 for one statement.

8 I didn't see any reference in there to the.

9 concern of (inaudible) but there is a. statement on Page ;

10 h 3.8-83 which says that, -

11 h "The steel'is designed so that the
ii

12 ' maximum stress for any load combination
i

13 which includes differential pressure is i .

I
14 less than the yield stress, thus assuring .;,

-

i .

15 ! that it behaves.' '

'
i

16 j Is that the basis,of why you believe that the
!!

17 [ cable tray design should be different in inside

18 containment as opposed to outside, or is there some-

b
- - 19 | other criteria that I haven't seen that would lead you

I ,,

20 to that conclusion? I'm just trying to get an
'

21 understanding of what we're trying.to address.
|

22 [MR. WALSH}Ithought it was .9, the

23 yield stress of the steel. It might be a different | |

24 version, too, than what you're looking at. It may have !'

,

d .'25 ' been revised.

-
.
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1 But just the same, if you looked at-the Cygna
C.

2 Phase I and 2 report, the final report, they had the

3 allowable stresses that they did'use and they did see

4 yield strength in the material.

5 DR. HOFMAYER: Unless the* Applicant has, -

' ''

6 you know, a different position -- the last time we., ,

7 discussed this, where we raised this question, my
1
*

. 8 understanding is that your criteria you believe are the

9 ! same, are the same for both inside and out.
d

10 3! MR. LEVIN: That's my understanding also,
,

.

11 Chuck. -

,

[E'.WALSE)They'reagenericdesign;12 R

13 they can't be. ;

l !
14 ] DR. HOFMAYER: My problem is, if your j

| '
15 ;, concern stems directly from this statement -- I don't i

t

|i
' ~

which would require |16 know -- this particular statement
,

.: -

17 the steel to be less than yield on the basic and remain

18 elastic, which will establish some difference in
.
'' 19 j, criteria, is really in there for a load combination
'

I:.

20 which includes differential pressure. And if you read-

'

21 the current standing review plan where basically this
. -

}
22 criteria is almost identical, there really is no j i

i|stipulationlikethat, that that type of requirement |
23 1

il '

24 j; placed more for structures that would stand quite alone. I

?
'25 And this same. requirement is there. Okay?

! :
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1 The Staff originally took the position and still
,..

' 2 maintains the position that when you design a structure

3 for pressure load, they wanted to be assured that the

4 structure would remain elastic. And that's the way I

5 interpreted the statement in meaning. I'm not sure -- I

6 'c'a~n''t put words int'o the hpplica'nt'i' mouth. But '
'' ~~ ~

.,

7 certainly I don't interpret that the requirements are

-. 8 different for the cable trays inside containment or

9 outside.
*

r

10 i! MR. WALSH: Well, see, there is the other |!
.

: s
"11 thing, one of the load combinations --

12 D R'. BOFMAYER: That's pressure load.

(MR. WALSH Without pressure, just the'13 ,

14 temperature effects is in the steel section of the FSAR.

15 [ You have to include temperature. When you include
4 .

16 3 temperature, you have a LOCA environnient, you're going
i ;

-

17 to decrease your yield strength of the material. I

18 think Cygna is also trying to address that. Applicants.

- 19 [ did not consider the LOCA environment on the cable tray
;

1.

20 supports. ;

21 MR. LIPINSKI: . You're talking now dbout i
* ~

!.' 22 behavior of the material?

23 (MR. WALSH Yes.
*

I24 MR. LIPINSKI: Elevate the temperature.

25
'

You are not talking about the structural -- the

:
'
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.

. .1 temperature lows imposed on the structural members due

2 to elevated temperatures.

(R. WALSH)Because.youhavea3

4 determinate structure, no stresses due to thermal, just

5 the increase in the yield strength.*

6 'MR . LIPINSKI: So in other words, what~~

, ,

7 you consider, that in spite of the fact that the

8 criteria.might be the same, the high -- the elevated |>
, ,

I
1

9 temperature should be considered in the design? ;

10
'

{MR. WALS$7} It would be -- right. They,

11 are different structures and under different behavior.

12 Now, LOCA values would be considered in the
,

'

13 Aux Building, but I would be less concerned with that
l- '

14 y because the temperatures aren't going to get e.s high in

15 h the containment; they won't. And considering a -- we

16 i have used that normalization process with a large SSE
- I!

17 : loading condition.

18 h MR. LIPINSKI: Well, okay.
ii

~

19 h DR. HOFMAYER: I think that's a slightly
I! '

*

; different twist, but I'll think about it, I guess.20
|;|

* 21 But !. . .

|~

22 KR. LIPINSKI: Well, it just proves that ;

!

23 it's beneficial to have this kind of a meeting so that ,

24 we can exchange our interpretations, our views. !
,

I25 Do you have any specific knowledge about the |
|
|r
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1 instances where yield stress was exceeded?
,
,

i .

2 h.WALSH: Well, see, when they used'

3 their normalization process, they didn't consider the
.

4 SSE condition. But when they did the old condition, it

5 was 7 percent overstressed. It's part of the record.

6 dhere are CASE axhibits from the May hearings'of
' ' ~

' '84
~

. ,

7 which we -- I don't know if they're --

- .. 8 MR. LIPINSKI: Do you remember what

9 particular structures, structural members were designed
i i

10 |! that way? *

i-

11 . WALSH I don't remember right now.
il

MR. LIPINSKI: But still we need12 '
;

! i

13 something to prove out -- i
*

14
,

MR. WALSE:,' It was their calculations; I

|i -

15 || it's a CASE exhibit in the record. !
|

'

16 j MR. LIPINSKI: Do you remember the number ,

I-
17 i; of the -- something to give us more --

18 WALSE Somewhere between 900 and.

-

19 N 1,200..
,

1. .

20 MR. POSLUSNY: Maybe you can check on it. |,

21 ML. ELLIS: We can check on that.
i .

,

' 22 MR. LIPINSKI: In other words, you don't j
i

23 refer just to cable trays, y'ou refer to any structural
|

24 members in general. Are you talking about cable trays
*

25 in particular?
t

*
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.

(R.WALSH: During that meeting, I'm1_

_

'

2 pretty sure I was just talking about cable trays. But,
,

3 sure, why not? They didn't consider LOCA on the upper

4 lateral restraint. They didn't consider it on the cable

5 trays. So why not? You know, we haven't looked at that

:., 6 many cales. There has been, I think, three of them.

7 MR. LIPINSKI: Yes.

(hR.8 WALSH: Three areas._
,

!

9 i MR. LIPINSKI: I guess we can go to the

4 10 [ next item about the seismic gap. Do you remember the

11 specific door opening that you made the ref erence that

12 there was integral part of the one building or part of
,

l! !

13 4 the other building? I

| I

(Ek WALSH: .I don't know where it's at. ;14 t
.

I i15 !I I know they were attached going through a door. It *

16 appeared to be attached concrete to concrete.
-;. !

17 I! MR. LIPINSKI: Yes, but that was -- i:;

18 h DR. HOFMAYER: Well, let me clarify that.
,';'

.

19 When you say " attached," first of all, was this a door- -

'

20 that you went through, the Containment Building?
'

-- ,.

21 MR. WALSH: No, no. It was in
.

- ~

22 safeguards, i

|
23 DR. HOFMAYER: You went through a doorway I

t
j 24 in the Safeguard area? !,

(hh_.WALSH) Safeguard.25 I

'
I !

I
%

K KENNEDY REPORTING SERYlCE INC.
.

7000 SMOAL CREEK St.VD. 344.W
AUSTIN. TEXAS 79797

S' " ' * ' " * * "
i

r.

4,7' ,M ;*> e e

f)|. ' 8

j .-

- _ _. ___.. , _ ___ - - - _ , _ . ___ _ _ ,..___. __ _ _ _ . . _ - . _ . _ _ _ . . _ . . , _ _ _ _ _ _ _



s---....... .. -. -. -- . .- .. ..w..... . . . - - . . . - . - - . . . . . . . . - - . - . - . . .--- ..... ......- ,

I

I

214

1 DR. HOFMAYER: Actually, as you walked

\
2 through the safeguard area, you would see the gap

3 between those two buildings, potentially see the

4 containment wall, so you could observe the potential gap

5 between the Auxiliary Building and the Safeguards
. . . . . . .. .

. 6 Building?

hht. WALSH[]Yes.7
,

,
8 DR. HOFMAYER: But through that doorway,.

9 you couldn't necessarily see the Containment?,

Q{R. WALS$)Right. I saw there was a gap' 10

11 f on the floor. Let me see.

12 Sut above the door, it is a gap. |
|

13 . DR. HOFMAYER: When you say " connected," l
|
4 .

14 j do you mean -- '

([hl.WALS )Concretetoconcrete, as they15
li

16 ;j used the Containment as a form -- that's how it
i!

17 !. appeared. But it bowed up. I don't know if there is
it

18 ;. any rebar in there or not.

19 d DR. HOFMAYER: You couldn't have mistaken'

20 that for the -- !
'

.

(hR. WALSf} I could --
'

' '21

t
-

22 DR. HOFMAYER: I guess what potentially j

23 in that particular location, with the air gap would have |
24 been closed, potentially not open. Are you saying by

25 design, they were physically joined?

I
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|

1 fR. WALSH
,

By construction, they were,.

' 2 joined. I don't know what the design would have been,

3 but I really can't pinpoint the location. Sorry.

4 DR. HOFMAYER: You realize, I think,

5 certainly this is an issue that we have open right now

6 in terms.of the overall adequatecy gap, and the
.,

7 Applicant has a real expensive program to go back in and

8 look..
.

(ER. WALSH{}TheApplicantsmayhavefixed9

'

10 0 it since I was th1re.

11 D'R . HOFMAYER: If they have, you have nc '

12 . problem with that? For'the matter, they may have -- as ,

! I

13 - long as they provide an adequate air gap, that's what !
'

| !
14 we're primarily concerned about. j

l15 !:i So absent more specific locations, it's very i

l' i

16 |[ hard for us to say that we will go and look. We can i

U >

17 p look at a particular location. We certainly would
,

18 !, address the overall adequacy of the air gap as part of-

,

, .

19 j[ the overall open item that we have.'
-

II I

(hR. WALSf:20 Isn't -- I may be mistaken.

21 Isn't there a walkdown for it, so if there is, it would

22 be caught there?

23 DR. HOFMAYER: Our concern was, it was

24 sounding like something, when we first read this, as

25 some kind of integral attachment to the containment and

i
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1 structure itself.

('
2 (SR. WALS } It looked that way to me.

3 DR. HOFMAYER: We did go out and look

4 around all the openings to the containment,.or at least

5 three of the four, I guess. We didn't observe anything

_ 6 unusual in those areas. That's 'why we wanted to get a '

.
,

7 little more specific.

ijfh.WALSE)Ican't. I'm sorry.8.,

9 l MR. LEVIN: I think it mig,ht be
i

i
10 appropriate to clarify a few things. No. 1, there are

11 locations where this type of material is permitted per

I12 design. And relative to the question of is material in
i

|
locations where it hasn't been evaluated in design, as i13

14 Charlie indicated, we have a, program under my direction
,

15 undergoing where we are inspecting all locations of the
,

i

16 gap between buildings on site.

17 o DR. HOFMAYER: There was one other item

18 we left out on the cable trays, and that was the;-

19 j, question that you raised about the holes drilled in the-

IIo

20 l{ channels on cable tray supports.
,

''
21 As you recognize, it is an open item, and !

|-

22 Cygna addressed this at some time. That is another

23 matter that needs to be resolved. But again, I guess I |,

24 would like to get a little more of your perspective of !
'

25 h your knowledge of the facts of these holes.
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1 Eave you analyzed cable trays with big holes |
,

(~
2 in them? Do you have any knowledge specifically that j

l
3 would. help pinpoint where the potential problems are?

,

(kR. WALS53 Well, when they drill holes,4
'

5 see, they don't use the high strength bolts to attach

6 the' trays to the channels. The Staff has permitted'th m
'

.
.,

7 to use A307 bolts there also. And then they take the {

8 bolt and they drill the hole in the channel, there is a- .

9 reduction in the suction lines. And that -- I forget if

10 ji it's over 15 percent.

11 [ When I did the Cygna, I had those two days

12 over'that weekend to look at it. I did a quick analysis i
l i

'
13 in subtracting the hole, and I can't remember offhand

.

'14 what the results were, but it was a substantial amount,
i !

15 I considering it's more than 15 percent of the flange

AndIhaven'ttotallyreadorseenwhatCygnahas.f16 area.
i ,

.
*,

h; done, but it looks like they're looking at it very i
17 .

!

18 !. seriously. i

I !
819 ; Other parts of the hearing where they were-

,

"

20 . tsing -- they were calling -- it's hard to say if they |''
!

~

21 were plug welds or they were filling up misdrilled !

4 .

22 holes. I don't know if they did that on these cable

23 tray' supports. But the hole could be where the load is

24 being applied by the Cygna in the case; in fact, their
.,

J t

: 25 result on stress. !
4

.
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1

1 That is not considered by the Applicant for

2 the reanalysis for Cygna in May of '84, did not consider"

3 the holes. I don't know if any of those beams or those

4 channels would have been overstressed at those load
5 points.

_

,- DR. HOFMAYERI 'The concern is. clear.
- ~

6
,

7 Again, I'm just bringing it up. I wanted to be sure

8 there was not more to it.-

| |
'~

9 | MR. LIPINSKI: One of the things that was !
's

10 in that transcript was theiconcern about the ?an? plate
'

11 be welded to liner plate and was overstre'ssed -- I mean
it

12 !- stressed at about 100 ksi if I remember-right,
|

13 And then again we have to rely on your help j.

.

14 i because we went there and we looked there, and we ;
i i

15 couldn't find it. :
'

|i (hl,WALSH: Jack, do you t'emember that,
-

16 | -

17 | those supports Jean was working on, and they told us not

,

to model the plate that was attached to the liner? When18 '

19 ;; Jean modeled it in, it was 100 ksi or something? Is-

,

" '

20 that psi?

21 MR. DOYLEIl Containment spray system?
;

*

'

22 LMR . WALSHy May have been. j

23 MR. LIPINSKI: On containment spray j

24 system, I remember that very well. And there is no -- |,

25 d to my knowledge at least, there is no (inaudible) at the

!I
1
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.i
-

1 scrubber to liner plate. The member which is welded to
(_

i 2 the thick end portion of the liner plate is a built-up Y

3 flange with the strong axis horizontal, with the web

4 _ horizontal.
~

- , .

That's not the work I was5 MR. WALSH: |

- J

6 'taiking about.
' ' ''" ~ ~

,
,

7 MR. LIPINSKI: That's what we saw. Then

8 there is a vertical flange plate face that -- the end of
,

9 that horizontal member, and the rectangular tubing isi

i i.

10 ; welded to that plate, and that is surrounding the
j 8 '

i

] 11 'l vertical pipe which is a part of containment sprap
- ,;

Il12 system.
I
'13 Now, the only horizontal plate that we found

14 was the plate that was supporting electrical conduits. ;
I

15 That was .a small plate .about a quarter of an' inch tihick I
_

I
'

16 [ and about five to six inches in span, spanning from the i
*e

17 liner plate. And the loading on the conduits are large,-

|i
18 p that it would be highly improbable that it would be .

1

O19 stressed 100 ksi. So the basis for our difficulty, we
|

-

,

.

20 cannot locate a plate. If you could be more specific >

21 then. j
*

.

k.WALSE I'm going try to draw you a !
'

j 22
;, -

23 picture --
!

MR. LIPINSKI All right. i24 '

h.WALSH25 -- of how I best remember how

| --,

'
.
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1 this thing looked.
(,

'

2 MR. LIPINSKI: We looked at the elevation

3 close to the springline. I don't remember which

4 elevation it is. There is a bridge going across the
"

5 containment that went from one end of the bridge on the -

|_ ~ 6 other. I looked at both sides of the containment.
'

'~ - -

j* .

h . WALSH] At the time we were analyzing7

8 it, this is two tubes with 3/8ths inch plates -- I think !
,

9 ! it's 3/8ths.
|| .

10 i MR. LIPINSKI: Is that a flange?

h . WALSH] This is a containment line,
'

'

11; ,

"
i 12 this is an elevation they had further on.

13 This went between these tubes. They had

14 another plate, I believe, that went like this that was
j

15 part'of the cantilever. I think it came out something !

'
16 like this. That was part of the -- that would be |

1:

17 ; overstressed model.

,
18 DR. HOFMAYER: This is this liner plate?

h . WALSH] Right. This plate here --19-

g

n -
.. .

20 || MS. ELLIS: Why don't you label each one
'

*

; 21 of those. j.
22 MR. LIPINSKI: The elevation of this !

'

23 plate --
.

I
i 24 MR. POSLUSNY: This is off the record.

I

25 (Off the record)q

b
"
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1 MR. POSLUSNY: Back on the record.

C" 2 DR. HOFMAYER: When you analyzed this,

3 was this pipe that was not installed or were you
,

t

4 analyzing as-built conditions?

([R,. WALS5{}That is for vendor5
. . . _. . . . . _ . . ._ __ . . . .

6 certification.,
,

7 DR. HOFMAYER: This was as-built
i

,
8 conditions? |

r
.

9
-

f R. WALSHfYes.,

10 [ DR. HOFMAYER: To the best of your

11 recollection, does this contain spray system piping?
!! .

(SR. WALSH{)Idon'tknow.12 j
'

,

'
13 DR. HOFMAYER: As far as I know, that's i

14 the primary piping system -- .

(hR. WALSET)Isthatanotheronethat15
I

16 l starts with "vh" or something like that?
*

i
'

17 It was NPSI, if that helps narrow it.
,

!

18 [ DR. HOFMAYER: NPSI pipe support?

l|' (hR. WALS5} NPSI pipe support.
,

19
, | |

20 DR. HOFMAYER: Do you know whose pipe,,
,

'
*

21 I whose piping?
|

6;.

22 Are you aware of any other ---Howard, are you | |
!.

23 aware of any other -- I

-

j

, 24 MR. LEVIN: Charlie, I'll look into it. I

25 To the best of my knowledge, you would be talking about
i

.
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.

I the containment spray line. But, you know, we'll take a -

,.

('
2 look into it. .

3
'

DR. HOFMAYER: As far as our review, we
1

4 basically review the containment spray piping lines,

5 look at all th'e detail. We don't see the detail.
'

6 Angling up,to the top of the containment, you know,.,

7 looking up, see the supports, the lines go up vertically

. 8 and then split and go up higher like this, like a

9 u-shape in piping halfway up. ,
; ,

il
10 !! Are you saying that this type of support would ;

,

;.

11 be general support d'esign for this entire line, or could
h

12
'

it be one location? ;
'

.

@ . WALSH] There was more than one.13
'14 'i Now, I don't know if there were ten of them like that; I

i'
15 i. can't say how many.

'

l

16 | MR. LEVIN: Could you say when the line '

l'17 ji was installed?
.

k . WALSH] Yes. The supports we were18
,

t.
'

19 '| analyzing for NPSI were all as-built.
,..

20 j, MR. LIPINSKI: Was that rectangular
.

21 tubing? |
'

@ . WALSH) Correct. |22

23 MR. LIPINSKI: Stiructural members?

h . WALSh Yes.24

25 j, DR. HOFMAYER: Well, at this point I
li i
li
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1 think the next thing we need to do is look at the piping,

2 and look at the support detail to see if what you don't

3 see visually shows up. As I say, that particular type

4 of plate, you can observe the conduit. As a matter of

5 fact, we saw some unused plate that looked like what you
. _ _ _ . . . . . . . .. _

6 were describing. So beyond this point, I can't add,
,

7 anything to it. I hoped maybe you could add something

. , ' 8 to it.

(R.WALSH]Itmaybealsotakendownnow9 .
,

10 (.because, you know, this is not a new issue. This has

11 been out for over a year and a half. So, you know, the
o.
'12
||:

Applicants have not always been known to just come right
,

-

13 I! out and say, "Yes, you Were right. We're going to I
i ,
, .

14 change this." And they could have gone out and just i,

i

15 : changed it.. I
*

n -

16 MR. LIPINSKI: When did you see it? !p
*

i. 1

17 Maybe we can trace it down to what happened. !

(hR.18 WALSH: When I worked out there in
u I

19 g '82. ;
-

i
'

..
i20 MR. LIPINSKI: In '82. So in '82 it wasi

I .

21 still there. If it was taken down, it was after 1982 --

22 betweer.1983 and 19857
,

23 [kR. WALSN f It was before February of '82
24 ; because Gene was working with us at the time. He had j
25 ii analyzed it and gone back and analyzed it with a plate I

!
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.

1 in there. I took it over to NPSI and indicated to them
,.

(
2 what the stresses were, ,and they took like -- put a hold
3 on it.

4 And it came back about a month later telling

5 us not to model in that plate, that it was Gibbs and
' '

6 Hill's responsibility. And so we did not model it in,
.,

7 went back to NPSI.

8 MR. LIPINSKI: When was the last time
,

i

9 ! that you knew of the existence of this plate?
'

.

|

10 The gentleman that you are talking about was.

11 after you left. Right?

12 (hR. WALSH}No. He left in February.

13 MR. LIPINSKI: He left in February. And '

i

14 after that, you know that it was there or you don't |,

|
'

15 g know? '

Qbl. WALSE) I didn't go back and pursue16*

it. I gave it back to NPSI for their approval, whatever17 '

[i
18 they wanted to do with it.

19 DR. HOFMAYER: Just one question:. Was*

i ,

.I ,.

20 g this the Unit 1 Containment? .
,

(R.'

21 WALSH Yes.

22 MR. LEVIN: Could you describe for me i
'

23 what you viewed your responsibility was in terms of your !
I
'

24 ,; analysis, what your scope was'

25 Q$1. WALSH}]At the time we were looking
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:

1 at that, I was the group leader.,
'

2 MR. LEVIN: And in terms of modeling

3 these types of supports, what was it normally the

4 practice of the STRUDL group to model?

hiRWWALSE Oh, just to use the best5 ,

6 judgment -- I mean NPSI had'their 'own design criteria' ~~ ~~

.,

; 7 which we were required to follow, and I'm not saying I
,

;, 8 agreed with it; I just did it. But something like that,

9 it's part of the structure, so model a plate in, and
li ;.

l|'
that's what we did.10

'

|
; 11 0 MR. LEVIN: The reason I asked that i

.

is ,

' '
12 question, it was my understanding that there is

13 basically a scope.of supply change at that point. And

14 * as I understood the process, STRUDL group would transfer
|

15 ,| loads applicable to that interface to Gibbs and Hill for
;

i !

16 them to evaluate their own hardware.
' '

17 (MR. WALSH] The STRUDL group did not doq

18 that.
!' .

; 19 MR. LEVIN: I'm asking you to try to help
.'. -

'

! 20 clarify what, in fact, you did do.
i

,

| 21 MS. ELLIS: I think that's already been
!.

- -

i 22 covered, Howard, in the hearings pretty thoroughly.
1

23 (MR,. WALSHI}AllI can say is the guy from
j 24 NPSI told me that it was Gibbs and Hill's responsibility

| 25 and they would take care of it. ;
;

i !
i
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.

1 MR. LEVIN: What I'm trying to find out

[.
2 is not how the process was supposed to work. It's my

3 understanding that that, in fact, is so.'

({k.WALSH{Idon'tknow. If I can model4

5 in that plate and it's overstressed, so I don't care

6 whose responsibility it is, it should be modeled.in. [
'

,,

7 MR. LEVIN: At the time, did you have

8 access to the as-built information from the point of>
.

9 | View of the items within Gibbs and Hill's scope?

$hR. WALSH{}No. I did not have any10

11 . listing like that.. I was given a pipe support package

II '
12 j to analyze, and I analyzed it. I mean, I didn't analyze

! |
13 ' the Containment Building when I did the support, if

14 that's what you're getting at. ..

|

15 3: KR. LEVIN: No. You.know, you modeled in
li -

16 :. hardware in that scope, and I'm just trying to verify
h *

17 |, whether that was on the basis of as-built information or
1

18 if that could have anything to do with the stresses you
- ,

19 . li calculated. Were you using current information fort

|.o

20 ! hardware beyond the scope of supply boundary?.

, .

21 {MR. WALSHI) I feel that any calculations >

_
-

,

22 that we were doing at the as-built or preliminary design .

I

23 or whatever you call is a calculation, and it doesn't i

f matter what you call it. It has the same seriousness as24
!

25 'l if it was as-built or vendor certified or whatever term

|
'

K KENNEDY REPORTING SERVICE INC.
"

,.00 .MOA4. CftEEK .L.v3 244.w
R -

- .v.,,,.. ,.u . ,.,.,

5 ....... ...,

|

,

d
.

3, * *
,

~ . ,
-

I e



_ v. . . .. . .__-._.mm.._ .. . .._ .
-

..

227

1 is now being utilized. It was as-built.,.

(
'

2 MR. LEVIN: The important thing that I'm

3 getting at, Mark, is that we want to be sure we're

4 analyzing with the correct inputs and information, and

5 I'm just asking you if you verified that you had it for
.. . .. ..

6 this particular case?..,

7 (MR WALSHh At the time we were doing

. 8 this, they were doing supports before they had the

9 loads. And we could go back and look at it later, what
,.

10 the loads actually were. We were doing a calculation.
,

'

11 If the thing was overstressed using the loads that we
,

12' were given, it was overstressed. If those loads are

13 final or preliminary, they were loads.

14 MR. LEVIN: Okay, granted that. But
,

,

15 whether or not it's overstressed today may be dependent I

i
16 upon whether the configuration is the same, whether the .

*

:

17 input information you were using was the same, and '

'i'18 i that's why I think it's important to know -- as I think :
| ;

'19 the NRC Staff is trying to ascertain -- where you were*

|20 looking at and what its configuration may have been at
,

^
'

21 that time because that will have an impact on the
.

22 stresses you calculated as compared to what we might

23 calculate today.

24 MR. LIPINSKI Were you an employee of
i

25 Gibbs and Hill or --

i
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h.WALS Neither. I was working for ,1
'

2 PDS under the directicn of TUSI. .

3 DR. HOFMAYER: At this point, it might be

4 difficult to find out, but we can analyze what's there.

5 okay? I can'.t guarantee we'll find it, but we haven't

6 seen it. The design could have changed. It presumably
.

7 could be traced back te see if it was there and it was

', 8 changed.

9 In terms of the final process, if we did go
.,
i

;-

10 back and reanalyze, you know, indirectly, there's-

11 certainly nothing wr'ong with that. I'm not sure where'

I,
!12 i the decision goes. '

| | ;

13 MR. LIPINSKI: I would like to tell you

14 ! that we were there twice, and we looked all over the |

15 place for the plate and we couldn't find it.

16 WALSH Is there a "V"? For some.

17 j. reason I think it's VX, VS system.

[ MR. LIPINSKI VS system? !18
b

,
-

: I

19 h h WALSH] CASE accidentally got a
*

|
-

1

,

'

20
| drawing with it on there at the time we were doing so j

I
'

21 much. I don't recall what the system is, but I did see !

I

22 it on one of the drawings that we received.
.

i

| |

23 MR. LIPINSKI: And that was on that I |

|24 drawing? '

25 WALSH The system and the ple.n; it

i
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1 was not the particular support. I recognize something_(
2 like that.

3 MR. LIPINSKI: As was said before, we'll

4 try our best to find it. If we find the records of
.

5 this, at least we'll know where it went. That's it.
.. . . . _ . . .

6 MR. POSLUSNT: Ms..Ellis, do you have.

7 anything else to add?

g 8 MS. ELLIS: .We will be getting any

9 information that you receive -- I assume we have been

10 g getting it and will keep getting any information that '

.. .

11 ': you provided the Staff?
.

i.

12 MR. BECK: Ms. Ellis, perhaps this is a . |

|
13 good time for me to be responsive to your I

t

14 thrice-repeated request for information regarding

15~ organization, as I understand it. As we've said, we're
i

16 ! developing a comprehensive response program. Integral i
i
'

17 to that response program is an organization. The

l! organization plan that we would give you last week isn't18,

|! '

19 j necessarily the same that will be coming forth when weo

i |20
| finished our plan development.

,

,'
'

21 It would be probably, certainly not in our
. -

22 best interest or in yours, to give you an incomplete

23 piece. I have thought very carefully about a

24 preliminary submittal, and I just don't think it would
.

25 be in either one of our interests for you to go down the
,

I
'
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,

I road that would ultimately end up not being the one that,.

( '

2 we would advocate traveling a few weeks later, for ,'

3 example.

4 I iust want to assure you that I appreciate
.

5 your concerns about organization, about people, about
. . . - .. .

6 their qualifications, and that our response plan, when.

7 it's submitted, will be comprehensive in that regard in

'. 8 outlining who is doing what, what their responsibilities
'

4 are, what their qualifications are, what their previous '

10 h involvement has been.
4

11 h our tact f.s to clearly involve in any instance C

'
'

12 where a third party, what we characterize third party
.

13 people, that they not be previously involved in any way

14 in the areas that they're charged with investigation or

15 examining, and that will stand the~ test of examination.
|

'

16 So I don't want you to think that wu're not-

l '

17 I being responsive to your earnest desire for inform 1 tion. .
i

18 j It will all be there. It's just that I think it will be :''
:

" 19 best for you to see the whole thing at onc'e rather than
;

20 dribble it in..
i

21 MS. ELLIS: Okay. Great! I apprecicte I

,!22 that, John.
| -

23 And let's see. I have one other question.

24 The information we had received from a meeting with
7

25 Cygna -- I guess it was on the 14th -- was that they
|
!.

,
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L

.

| 1 were going to be sending a letter on the cinched

'
2 0-bolts. Is that incorrect?

3 MR. BECK: That was my understanding. I

4 haven't seen anything yet. I'm sure when it comes,

5 we ll all see it at once.
! . . ' . . . _ . . . _.

L,' 6 MS. ELLIS: Okay.

t 7 There is one other thing about the Cygna
i .

;, 8 information that I think would be helpful to us as far |
i

9 as getting information, especially as we're getting into ,

,

'|.-
i winding down on some of these issuest that is, a lot of10

'

11 times we've received'information from Cygna where you;
i ,

j 12 have sent them info'mation and then they turn aroundr

j 13 i later and send it to us. |
| ;

,

,

] 14 I think it would be helpful and.save a lot of
J t

15 time if y'all could send us the information direct, as
'

i
16 ,, you do when you send things to the Staff, start sending *

*
tt

17 us the same things that you send Cygna at the same time.'

i,
'

18 If that would be possible,'I think that would help. ,

|1: -

19 [ I guess that's about it for right now. I want*
,

, ,

''. ti ;
20 to say again that I think this was a very productive :

-

.

21 sort.of get-together, and we appreciate the opportunity.
!

-

.

And I want to say again that I certainly don't envy |22j
,.

j 23 Howard. I

i
'

i 24 And I also appreciate all of the efforts that !

25 | the Staf f's people have been putting into all of this,
'

|
,

i
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I and I know it's a very difficult thing to try to go back
,

(
2 through transcripts and through all the documents that

3 you need to, to find out all the details that you need.

4 We realize it is a mammoth effort, and we appreciate
,

5 that effort. And while we may not always agree on the
. . . . . .. . . .. . .

6 final results of some of these things, we do feel that
.

.

7 the efforts of the staff are much, much improved over

8 what they were before, and we appreciate that. I"'
-

9 MR. .POSLUSNY: Appreciate the comments.

10 i .WalshandMr.Doyle)thankyouagainfor
'

11 the meeting. I think it was very productive.
,

i
'

12 ' Mr. Beck?

13 MR. BECK: I want to thank . Walsh,
,

Ellis,particularlyyou,kack for14 Mr. Doyle and Ms. -

15- having traveled as far as you did. And we certainly |

16 will look at everything in the detail that you expect. !
i -

17 . D0YLE: Appreciate that. ;

18 :: MR. POSLUSNY: Thank'you very much.
t

,

'
!,

.

20 || (The meeting was concluded at 6:50 p.m.) !
t .

21 !

I
22

.

23 |
|24 e

25 ; .

| |
!

.
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