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3, ,.w, h. . w.,. _ _ .v e m. s

4
was called as a witness and, having been first d..ly sworn, !

- ,
. was e::an'.'ned and tes iiied as.dollcws:.
I
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- .A venn Bra:=ner.
I

to i i

| 0 What is your business address, Mr. Bran:=er? .
,

l ''
'! A Santa Suzanna .'ield I.abora cries , Chatswor-h, i

- .

k,
..,

.- .. , _ _a sc. ;a.,

4

~

Q And by wnc= are you e==1cyed?'
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A Rockwell, International.
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.M e x ' c c , have you taken any courses?*

,

,

A Yes, quite a few. I cc=cleted all the wor.% the
*

;
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; A Tha* ! =cved to Cali#cznia?
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O What was the subject of your _hesis going ce be7
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'

; before he was made supervisor.,

2 n. ':'ha t is for the period July 1973 up until now ii o
,

there have been two supervisors--

..
! A other than Dr. Chen,--

i
f

3(1 0 Righ*
,

i ~
.

Was he a colleague of yours at one 01:e before be |/'

: . no s.. e ..,sc_. ,a w.e .4 v4.s.4 o n,.a
.. . .. ,_

? A We worked in the same 7rou=., v.es.
'. i

,~| 0 I'd like to ask you about your work for Ar-hur D. I
,

,

.. ,

.c *ittle from December 1960 to May of 1964,
s . . .

II ' - . ., q a .4 . . g.-, .e yoe,en.4 .4 .4ng 5yS. .s .4.a j.
_, y f- -. -

,

..
. a. ..:e n.A. .<.. 4 b .4. 1 ..nd. nr,w head.4ng n A., w .. D.::, C 3

. . .. . .. .

.?. + , e y.e. . bu.. dad .d c, .4 .. c. s "as w e ."a .. 7s ~'..= C,..-ar '.a
w . . f

.
.: ..w ._, s;. . , . . , ,,,a . .u a w.,. we- ,

w,, _.3a.._.. .e. . . . . . .. .. -. . . . ... .

. ia s .= . .d ., . .a .- ~,.~. u n d ~_~~.~.'a.< a o ~ ". e _ 4 .d .. e . = . " . . - " . . ~ .da -
~

. _ e.

.

..,. _o. a.,. d _.. s ae_4g.,.
. . . . . ..a = . . .

..

G So he pipe itself was a::cosed--'

.

e . . _. . . c .., __ .. ..

..

Q -- and readily
v - observable?'~

-

..
-- .,- v. e s .

..
-

. . 24_ : . , _ e _ . ._. a. . a,.2
. .o ,..._,..e,,._ . .

_,_ _

._y . . . . . . ..-_ .. ;_ ._

q a.,

. ~;c d w ras %xmrs. Cinc.
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:c 5 :.nstallation . Nas taa: :ne ::.elc :.nsta latz.on o r the cryc - i
i,

n ,
I a

ge._ir piping systaa= or was that the field installa~i n of I
'

s

.

2| the fluid-bearing test s- M ?
.

4| A "'he fluid-bearing test stand.
i

.i
3 ' O Is that the cniv. e:cc. erience that you've had with;

3 the actual fielc installation cf a project on which you have

I
*

werked?'

,

|

1 I A Well, we're pretty nuen involved in it at E"'E C ,-

3' sco, because we build the facilities right there.

Ic
C see.

, , -

( ' ! A They are test f acilities , so as problems in the
% i i

.!
field cc=e up, we ' re required to solve them.*

.-

'' | Q In your work at E"'EC have you'. been involved in the
!

.t
installation of any buried piping system?

!
4

A No, I've never been involved in buried piping
-

-

s, stems e.til *H s.

.

C Well, when did you begin in your professional
,

career dcing what we refer to as stress analysis?

# '
A Well, when I worked se sandia it was a kind of a

:::,ect organization and we did everything there. I did
-

i

stress analysis and icad analysis at that peint. |
|.. ,

''

And at 2Cuglas I was a strass engineer. |

- -

~=wC, aa.>rcs &, porsers, One.*

w
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9

Ieb6 A: Arthur D. !.ittle I was in the Applied Meerm ics
/-

-
2 Section which involved stress analysis, load analysis, among
3 other things.

#
0 Throughout your entire career?

5 A Throughout my entire caree:- I've been involved in

6 it, yes, maybe not as a full-time function but I was involved

7
with it.

8
Q In your work for ETEC it says you've done stress '

9 analysis of piping systems and components for the applicable
10 ASME and ANSI codes. Forgive me if I've already asked this.

II( Were any of those piping systems buried piping
%

12
systems? I think you said they were not.

13
A No, they weren't. ,s

14
Q And did any of the ASME codes involve what we' have

15
been referring to as the 3S criterien?e

{
16

A No.

'17
Q Are these piping runs , even though they're act

,

buried, are they enclosed in structures or are they e:gosed
19

Outdoors?

20
A There are sc=e out-of-doors; it's nainly inside,

21
enclosed. !,

2:
Q In doing the stress analfres for these piping

Sce5dara| cSportm. Snc.
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10
i i

|sys: cms,what A52iE codes were you analyzing agal.nst? |:
c

\{ I
2 A 331.1 and Section 3 of the Scilar and Pressr.re |

3 Vessel Code. A lot of it was high temperature liquid sodium

4 systems, Code Case 13.92.

5 Q Have you personally develcped the computer

6 programs that are used in the stress analysis of these piping

7 systems?

8 A No, I haven't.

9 Q Are they proprietary ETEC?

10 A .I'm not sure. The one we use was developed at

g 11 ETEC but....
V.

.

12 0 Is'there a differentiation in your mind between a

13 plastic analysis and an elastic analysis?

14 A Ch, yes.

1!! Q "'he stress analysis that you conducted for these

la piping systems and components at ETEC, were they involved

17 with a plastic or an elastic analysis?

18 A I've done both.

19 Q Focusing on the plastic analysis, under what

20 circumstances were you required to do a plastic analysis of
-

21 piping systems?

22 A Well, most of Our piping is high temperature '

i

- -, . , ,
n .e-C Isa, era O%Coriert, |,w

.
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:

|
Ieb8 piping, and we have a lot of thermai --= sients and this

- ,
2'- sort of thing, so we ge' qvdte a few Load one'11ations. So

3
wium we es''7 A ' t aet t m e.Las-4- c-i ta da we go to *hn.

4
plastic criteria as specified in the code case applicable to

5 high temperature piping.

6
Q That's code case 15.927

7 A 15.92.

8
think there's a later 'ersion now but that was

9
the one that was applicable when I was doing that.

10
0 In your professional judgment, Mr. Bra =mer, is

11
( that code case applicable to - to any plastic analysis that
*

.

12
would be done for the buried piping at Midland?

13
A This problem just came up Tuesday so I really

14
haven't thought about it, but off-hand it may be. I would

15
hate to say yes, it is, but conceivably it cou',d be . I can't

16
think of any reason right now that it wouldn' t be.

17
Q Well, do you know the service for which these

18
lines that are involved in the buried piping at Midland are

19
designed for?

A Roughly 250 psi, low pressure.
_

21
Q And without any temperature transient; isn't that ,

:2 I
right? j

Ti t 7? :ceo samu =?apmers. Orw
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*2.
4

eb9 1 A Right.

*
2 Q Other than this code case that we've been dis-

3 cussing, are there other acceptable plastic analysic methods

4 that would be applicable to the buried piping at Midland?

5 A You mean a code type method or-

6 Q Yes, sir.

7 A or an allowable type thing?-

R Q To start with, something that would be acceptable

9 under a code.

10 A I can't think of any right off.

11 Q' What about with respect to simply an analytical

12 technique that you know of but which may not be embodied in

13 any code or standard? g

'14 A I guess I don't quite understand your question.

15 0 Well, are there methods of plastic analysis or

16 approaches to plastic analysis that are known to you but

17 which may not be embodied in any code case or other, say,

18 published industry or professional standard?

19 Q The only one that I'm really familiar with is the

20 one that was in the code case. I'm sure there are such.
%

21 methods. The only one I've used is the code case.

22 C Were there separate systems that were subject to j

S u 5 a' seal S povim. Sne.
.
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i
I

ebl0 1|"n p' " tic analysis at I"IO or were there just sec = ns of
e

2 certain runs of pipe where stresses on an elastic basis were-

3 exceeded and therefore - I'm sorry, allowable stresses on

4 an elastic basis were exceeded and therefore plastic analysis

5 was gone to?

6 A Well, the one I specifically worked on was one

7 facility and there were different systems within that facility,

8 if I understand your question correctly.

8 Q And each of these different systems was subject to-

10 A Not all of them, no.

( We did this on piping, elbows, and also valves11

12 and pressure reducers, and some tees.

13
Q How long did it take you to do the plastic analysis

14 for these piping systems as was required?

15 A Well, if you're talking about the whole system,

18 you know, including the valves and everything in the syste=--

17 I

Q No, sir, just the piping runs. ,

,

i
'

18 A If I just had a piece of pipe and I wanted to do |
6

a plastic analysis on? |
18

|
U !Q Yes, sir.

u i

21 A Well, our situation is a little different dan |

2 your situation " cause we had to do the thermal anal sis and;

O
cc C.%rc. &%spcreers. C|nc.
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1 everything with it, so it would probably take us, for a piece
c ebu ;

''s 2 of pipe, maybe two months.

3 Q And hcw ""~k cf tha.t " -= was c~ w-ad in doing

4 the thermal analysis that you refer to?

5 A Half of it.

8 Q You have reviewed the calculations made by -

.-.

7 Bechtel with respect to buried pipin'g at Midland, have you

3 not?

9 A Yes, I have.

10 0 In your judgment, is there sufficient information

{, available now so that a plastic analysis in accordance witi;11

12 that code case 15.92 could be run for buried piping at Midland?

13 A Nhen you do a plastic analysis, fatigue beccmes

l' important, so you would probably -- in the piping we 've done

15 anyway you would need a histogram of the service tha: the

16 piping would see over its expected lifeti=e.

!17 I guess mainly you'd need to, you ' w, to have a

18 loading cycle for the entire life of the pipe.

19
Q Well, do you understand tnat there will be cyclical

ao
_

loading on the buried piping at Midland?'

*1 A Not due to settlement, no, but I don't know what*

i
,, i

.h e leading will be Otherwise. I'm sure +"a-a -"s be pressure-
"

,, - m s
;. % ..c / d m / c L w ri. n. ::/ne.

.
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eb12 fluctuations and that sort of * ng. |
ie
t

( 2 Q If those loadings are known, I take it the plastic !
3 analysis that we have been talking about could be done?

4 A If we are convinced we know the stresses due to
5 the settlement accurately enough.

6 Q Well, does it seem to you to be a reasonable

7 assumption to assume that the pipe was originally installed

8 at its design elevation and that any alteration from that

9 design elevation is due to settlement at the Midland site?

10 A Well, at this point that's about the only assump-

11r tion you can make, I would imagine.
L

12 Q So it seems to be a reasonable assumption then

13 for purposes of analysis?

14 A For purposes of analysis. I don't kno'w what else I

15 you can do.

16 Q Okay.

17
Am I correct that if a plastic analysis is done

18 for what is identified as the worst case, that is, the area

19'

of the buried piping at Midland that has -- that indicates

*o the highest calculated stresses and the plastic analysis'
,
s.

'1' indicates that the pipe is adequate for the service it will see

22
Over the life of the plant, then fur-her plastic analysis of

i

<m e,
Ace.clawl okpmm, d"ne.
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eb13 1 pipes that show icwer cress levels would not be necessarf. |
,. ,

3 L3 % cerrecr.2u

3 A I' d say in general it would be correct.. It nrf

4 depend somewhat on how you do your plastic analysis, what-

5 analytical methods you use.

6 0 Forgive me. I'm really, as you can tell, pretty
-

7 uninformed about this matter.

8 A Would it be proper to refer to something that was

9 said yesterday?

10 Q Cer * *'y.

11
.f A All right.
m

12 Well, I got the impression that maybe you were

13 trying to say yesterday if the stresses' vere less than what

14 it took to bend a pipe for instance it would be okay.

15 g y,3,

16 A But the stresses to bend a 36-inch pipe are some-

I7
what different than to bend an eight-inch pipe, and so if you

18
are trying to write it off on a com=arison that way basis,

18
this may not be true, what you're saying.

'O'
t Q ! See.
..

21 So it depends en the wall thickness and the dia-
!

!,,
"

=etar and the material of the pipe?

~ , ,o
. ~~ca-C|,Garol C%portiert $enc.
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ebl4 1 A Yes. I would just hate to make a general state- |
p |: rar.t that way. j,_

i

3 0 But for all pipe that had identical characteris- |
|
I4 tics in terms of material, diameter and wall. thickness,
|

5 analyzing for the worst case in terms of highest stress would

6 be appropriate; that is, you wouldn't have to measure and

7 analyze -- excuse me ; you wouldn ' t have to analyze every

8 point at which the pipe did not meet the 3S criterion, othere

9 than elastic analysis?

10 A Oh, for a given pipe, if it has the same service

11 enditions, the same histogram, as you put it, no, in myr
L

12 opinion you wouldn't have to analyze every point on that

13 particular pipe.
.. s

l' Q All right.

15 A You may have a point where you have an elbow or a

16 tee or something that you might have to, but if everything

17 else was the same, no.

18 Q Do you agree that the ASE code that's applicable

19 to the buried piping a* "4 d' and crntemplates that forming

20 of the pipe is permissible?.

E |
*1 A For=ing? In what way? |
*

22
O Sending the pipe , if y=u will, inte ?O-degree

~, Tr m e
:ccc saora| o% parsers, Cinc.
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i
ebi5 1 elbows or even ISO-decree _m turn Iceps.

.
|
i

2 A Ch, you mean in the """#au ' "g? |,

3 Q Yes,. sir.
I

4 A I'm not really a manufacturing engineer, and I'm

5 not sure how that is done. I know there's codes on it but

6 whether a 26-inch pipe elbow is made just by cold bending it

7 or not I'm not sure.

8 Q Okay.

9 A It may be heated and bent and annealed afterward,

10 ersome of them are forged I believe. So.-...

11e Q Now have you been- Well, since E'"EC was retainedk
v

12 with respect to the Midland project, how much of your time
13 has been spent on it? . . ,

14 A Ch, 25 percent.

15
Q And how much of your time is spent on the other

16 work for the Nuclear Regulatory Commission with respect to the
17

other power plants that ETEC is consulting for?

18
A Well, over the period that we've been working on

19
this, I would estA'te the total time has probably been 60 to

20
70 percent..

v

21
Q Has any of your other work on the other power plants

,,
" involved an ana'.ysis of underground piping?

r=s rm G Po
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Iebl6 A Mo, i.t hasn ' t..
i

-

i

-
2

Q Have you and Dr. Chen been together at each of the !
3

meetings that have taken place with the applicant on the
.

4 I
Midland project? i

5 A Well, to my recollection we have only been in-

6
volved in two meetings with the applicant, the one in February

7 1980 and the one Tuesday.

B
Q And bcth of you were present?

.

9 A We were both present at those two meetings.

10
0 All right, sir.

( Have you had any direct contact with the Nuclear

12
Regulatory Co=rdssion in which Dr. Chen was not involved?

13
A Well, I talked to Tony on the telephone, Cappucci,

14
several times without him being involved.

15
Q Was that just to inquire on the status of the pre-

16
ject, or what was the subject of these telephone cal.ls?

'17
A Usually he wanted us to do something for him, get

18
the SIR in, or this scrt of thing. I don't recall anything

19
very technical. It was mostly scheduling and this sort of

thing.s.

21
O Have ycu prepared er has IC C prepared a Draft

::
Safety Ivaluaticn Report with respect t: .echanical engineering'

j G
t~I

~o
L,h ca-C.%rersu O%tporsers, C nc.
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ebj.7 1 functions ar the Midland facility? I

iir l
<

( 2 A When we came on board on this profect, the NRC had |

3 a finished rough draft of the SER with several open itam in

4 it, so all that we have done as far as Midland is concerned

5 is =ake cur - ents en the open ite=s.

6 Q Is one of the open items the settlement effects

7 on the underground piping?

8 A Yes, I believe i.t is. We haven' t c'.cne anything on

9 the SER for eight months , so I'm not really sure.

Id Q Were there any word.s draf ted on the settlerent

11{ effects on the underground piping for use in the SER?

12 A I don't believe so because I believe at that time

i3 there was no change- I think our cc:=nents were there was no

l' change from what NRC had written on the SER. That's the way

15 I recall.

If
Q Ead the Nucir.ar Regulatory staf f itself d:ne any

'" work analy::ing the underground piping at Midland wid respect

18 to settlement effects. prior to the time that you be gan your

18 work?

*O A Not that I'm aware of.'
1 ,

..

,,

You nean a detailed type stress analysis?''

22
O Yes, or anything else to inheate they were lock:.ng |

l

n m e a

g. EI Md8F OM f d, M
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I

Ien18 at the under7:cund piping and the effects of settlement on i

~ l
, .

that pinisy' !'
~

l
3 A They, as f ar as 7 know, as far as I can recall,

'4 have never grven us any information on work they've done.

5 Q Since ycrc *ve been ire:ralved in this project with

8 respect to Midland, has the NRC done any analysis itself?

7 A Not that I'm aware of.

8 Q Have you ever met a man " -ed Joe Kane?

8 A I may have. I've heard the name battered around.
1032 Q But I take it tha.t your contact in terms of work

,.

l'( assignments and everything else is through Mr. Cappucci. Is
t

that right?

'3 A Cappucci, and then Bra =mer, both of them, that

14
chain of co==and, strictly the MEE.

15
Q Would you just dest ribe- You're familiar with the I

!
16

3S standard and de =anner in which calculations are madee

17
to show compliance with that standard, are you not?

18
A I believe so.

i
e

a

19
Q Ckay. I'm sure you are.

Would you just describe for the record hcw the,

{
, . -

,,' .

intensification factor is applied in the 3S calculation? '
e

- , ,
"

A :t's applied the same way it's applied ;.. any

R "r '"'

b M = Y eGarca O D) Doders, O'nc.,
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Iebl9 stress calculations for the code analysis. If that's enough
r

2 of an answer f=r you?s

3 Q Well, let me ask the question *M s way:

4 What is the phenomenon that the stress intensifica-

5 tion fau sr is supposed to take accccnt of in the calculation?

6 A Well, what it is supposed t o take account of is

7 irregularities caused by some sort of a fitting or something

8 other than straight pipe.

8
Q Isn't it also supposed to take account of cyclical

10 effects on thosa areas of greater stress?

11-

( A Yes.

3 ,'.

Q All right, sir.

13
And to the extent that the particular piping

Id
analyzed is not going to be subjected to cyclical effects,

la the use of a stress inte.uification factor introduces an-

10
element of conservatis= into the calculation, doesn ' t it?

" A That's true. I think we all knew that the inten-

18
sification facter is basically a fatigue factor, but I'm not

19
sure the code specifies it as such. So if you are building

"O' it to the code, strict.'y by the code, I would imagine you wouldw

"1'
have to use that factor if you wanted to meet the code allow-

|,,
"

able. j
i

m ~, a /~
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,

~_ ,
_

i

eb20 1 Q Well, let's talk a little hit about da t . I'm
*

,

2 sorry I didn't take it up with Dr. Chen.s

3 The code is not a rigid doc,wnt isn't that--

4 right - in terms of its requirements; that is, it doesn't

5 have the force of law. Let's stan with that.

6 A I believe that's right.

7 Q And there is room for engineering judgment in the

B application of the code to certain specified situations, isn't
.

9 there? Doesn't the code say that?

10 A I'm not sure that it does, to tell you the truth.

11 I don' t recall.,

L .,

12 O In your own judgment?

13 A Well, in my own judgment, the. code is conservative

14 I'm sure. If you meet the code limits you know you're safe.

15 Q Okay.

16 And of course I think you testified a little

17 earlier that in certain situations when you don't meet the

la code requirements under a certain method of analysis, you go
18 to another method of analysis.

20 A But this other method is cove ed by a code case
,

. . _ .

*1 so it dces meet the code, the high temperature code.'

22C2 0 And f r piping such as that buried at v' '' md , _h e '

'E 7/ 9 #
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e m,n high t=7eratre cede would again be censervative since te ' e. 1
,

|.-

t. 2 not talking about high temoeratr e piping, are we? |

3 A Sefore I made a definite statement I would really

4 like to go back and go over that ecde case to make sure that

!
S tt is only appl.icable tn high +7:a .. -

5 Q Okay.

7 But if we assume it is, though, would ye.'2 agree

8 with me that the use of that code case is again eccae.rvative,

9 a conse-vrtive analysis for the piping that's buried at Midland?

2.060 10 A Yes.
_

t 11 Q Okay.
y -

.

12 A 'r it's at least an applicable analysis.

13 Q As presented to Er C, 3S was. identified as the

14 criterion against which the stresses would be =easured on

15 buried piping at Midland. Based on your professional ex-

15 perience, are there other codes which - or s~"d = es which
1

'17 would be app? Oable to the stre.es analysis of the buried piping
i

18 a- via,ang?

19 A You mean due just to the bending stresses?

*0
; 0 Yes, sir..

,
.

21 A Net that I ' m aware o f .
I,,

0 If we put Oc One s:.de published : odes and standards,--

.

E Co 4G NO [ 84 Flf
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I
sh22 1 are there other-- And we've '''ked about the 35 ~d terica j

f, _ 1
.,* ' and we have talked abou,: -Hds code case 15.92. Pur-4 g those

3 to one side, are there other acceptable methods of analysis,

4 whether they are embodied in a standard or code, which would

*

5 per=it one to reach scme conclusions abcut acceptable stress

6 levels for the buried piping at Midland?
..

7 A Not that I know of, no. This is our first crack

8 at buried piping.

9 Q Have you surveyed the literature on this before

13 you began your work?

( 11 A No, we haven't.

12
Q In other words, the applicant and Bechtel said that

13 they were going to analy::e to 3S and th'at seemed appropriatec
l' to you so you didn' t look any further. Is that right?

15 A Yes. Until Tuesday we always-- As far as I know,

10 they always said they would meet the 3S We doubted that butc.
|~17 thev said it. i

18
Q Why did you doubt it?

19
A Well, just the analysis that we did.

#', Q When you say the analysis you mean an analysis you,,

*1'
did that would indicate that at certain points the 25,

'

i: . I

criterien was no: met? I
I

|
.

hcoc~ea[ era | 3%.boriers. C]ne.
.
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eb23 1 A Right.
r ,I

Q Other * * analysis, is physical cbservation of |
'

%

|
3 points at which stress is calculated to be in excess of code (
' allowables an acceptable method of verifying the soundness

of the pipe fer,its intended use? |
5

6 A Well, if a pipe was grossly deformed, obviously
r

- that would be okay. I'm not sure if you could- It seems

8 like you could be in excess of the code allowables and without

8 extensive instrumentation or something, you may have a hard
10 4t ma deter =ining. Just by going out and casually looking at

11
p it I'm not sure you could figure it out.
v

122.120 O The code speaks of wall thinning as a condition

13 to be avoided for pipe, and you'd be able to measure that,
'# wouldn't you?

15
A Yes, you can measure it. But just by looking at

16
it I mean you couldn' t tell.

"'
Q I see.

" I

But if you were able to measure the actual t=oun:
|

19
of deflection?

20
A If yo's measured accurately enough you could tellm

|21
iwhether the pipe has exceeded tae yield stress. !

,,
''

2.130 Q : _hink you implied this in se: e of ycur answers.
;

i

~::s.CIe!.ra|:E,. porters. C|nc.
~ qb.
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| !

ebl4 1 I just want co make cer*'4- I unders"-4 it:
c''
q 2 The fact that analys:.s indicates that stresses at

3 a certain point in pipe are in excess of the 35 criterion
C

4 does not, in and of itself, indicate that the pipe is no

5 longer safe for its intended use, does it?

'

6 A That's true.
.

7 Q And for the 3Se criterion we're talking about

8 stresses that are experienced by the pipe at various points

9 along its length. Is that correct ? - that we ' re determining

10 whether there are any points at which local stresses exceed

11 the 3S criterion?{ e

12 A I'm not sure I understand you.

13 Any place on the pipe theoretically shouldn't

14 exceed the 3S limit.e

15 Q And we are only neasuring, are we not, the effect

to of settlement?

17 A Per the 3S criterio i?e

18
Q I want to :take sure I understand -- as opposed to

18
the buckling cri*:erion which is essentially a load ceabina-

"O tion analysis. Is that correct?
'

s.
,

21 A Yes.

,,
"

Q Okay.

_.
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eb25 1 Eave I ove.rstlifi'd "a dist2-ction between the
I.c

2 two?s

3 A We,11, the buckling that I was worried about

4 originally was the iirst time we did the analysis we came up

5 with very high stresses. Ir. 14 4 ; at de pro #d'' ynu.

6 could see some pretty sharp rises and dipt n it, and these

7 aru fairly good-sized pipes, scme of them, with thin walls.

8 And what I was worried about is the crippling

8 stress if there were a sharp change in radius and this type

10 of thing, the local crippling if you will .

.' 11 Q And is c -ippling the same thing as buckling, or
L

12 is that what happens after buckling?

13 A Well, crippling depends a lot.on the-- Crippling

14 can be a local thing, just due to a thin wall with a high

15 stress in the area, or something.

16 Buckling, column buckling is the whole pipe would
.

17 tend to deform.

la
Q Well, you say wher. you first looked at it you

19 were concerned about these local buckling stresses.

'O'
( A Local stresses, yes, crippling stresses. .,

|
-

'
,3'

Q And has that. concern continued, or has there been [
l

22
information provided tc you tha: indicates that it's unlikely |

--.

[ t #

CO M1d VG4 fOQF 00r FW.e

a



.

29
-

!

1 Ish26 that thern are any buckling stresses? i
t

|-
4 , .

( A Wa ' 1, we s*4'l have some high stresses but I |
'

|
3 guess I would like to see somewhere what "a cripp'd g allow- |

.

' able is of the pipe.

5 Q How would one determine the crippling allowable

o in a particular pipe?

7 A Well, it's very simple. There are equat. ions for

8 doing it.

8
Q Are they found in an ASME standard or--

10 A They're found in most textbooks.

I'
f Q Okay.
s

12 Is the buer. ling criterion based on an elastic or

13
a plastic analysis of the pipe?

14
A Well, if you're talking about column buckling,

15
you know, that sort of buckling-- Well, any time essentially

16
if you go past the yield point or a certain point, then you're

-17
just going to buckle.

18
Q Well, of course the 35; criterion has stresses

19
that are in excess of the yield point.

20
( A That's really true. I shouldn't....!t depends,

}21
ien the sec-icn. There are classic column curves and-- Well, I

::

I hesitate to say what they're based en right new, but asually

, m<- -
,

b~ha-C[dderci CMMF"f'er"S. Flc.
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I

I I

e.b27 1 ! there are coluI:n buckling curves and this type of thing, er
'

.

.. equa*"4 nII.S. I

3 Q okay.

4 But what I'm reaching for, we are really,into the
5 plastic range of the pipe once you are at the Let 's fc>cus

6 on the local buckling-
. .

7 A Okay.

8 Q - ef fect. Isn't that right?

9 A The crippling?

10
.

g yes,

11

{ A Ym.

12 C Your answer was yes, I take it?

13 A I don't know what the question was.

14
Q All right, let's start over.

15 The question is: When you get these local cripplinc

16
effects on piping, the stresses are well into the plastic

17 range, are they not?

18 A Yes.

19
Q Okay.

*0'
i, MR. MIILER: Let's take a brief recess at this time.-

_

2;
(Whereupon, a brief recess was ta. ken, after

-, ,
"

which the depositien again resumed.)

m , e-
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eb28 1 MR . .M'' ' 'R : Back on the record. |
|

,~

r ,

%. 2 3y gg, un i en: 1

3 q g , 3: nmo, , o ,. - 1 4 a * yac sai? tha.t. 60 t- 70 per-

4 cent of your time you rpent on NRC projects. Are those on

5 light water reacu rs?

6 A Strictly, yes, just the five plants we're doing

7 for NRC.

8 Q Okay.

9 I can' t quite, figure out the fraction but it

to appears that most of your time then is spent on Midland. Is

11

L< that correct -- of the time that is spent or. NRC work?

12 A It has been lately.

13 0 Okay. " . , ,

l'
* Is there any person who works for you with respect

18 to the Midland project?*

16 A Well, it varies. At times '.here are, yes , Right

'7
now there 's a fellow that's doing a confirmatory analysis as

18
part of our work for the SER that's working for me, and that's

19
not related to buried piping.

'O'
;.. on some of the analysis I did, I didn't do all of

*1'
the work myself. Scmebody else did it.

O Did you check the work that was dcne 'y this otherc
i

co-C.7w!*rcu' Sporiers, $nc.
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eb29 1 individual? |

.r |
2 .

% A Yes. He did it under my dd e # mn. i

3
Q Okay.

4
Was there any attempt made to survey the litera-

5 ture on analogous situations of buried piping schfected to

6 settlement, differential settlement?

I A No, not to this time there hasn' t been.

8
Q So in many senses, as #,- as you're con:a- ed,

9
this Midland analysis is really unique. Is that correct?

10
A Yes.

- 11
I: O O k a v. .

1 ''
MR. MILLER: I would like the Reporter to mark as

13
Brerster Deposition Exhibit 2 a 12-page document which bears

14
the initials J3 in the upper lef t-hand corner. It's dated

15
January 16th, 1981.

16
(Whereupon, the doc =: lent

i

17 |

referred to was marked as |

|18
3re==er Deposition Exhibit

19
2 for identification.)

20
( 3Y MR. MILLER:
n.

21
Q Mr. 3remmer, I show you a document that has been

,

22 |marked 3:emmer ceposition Exhibi : for iden:ificatic., and : -

i

# [ f '

~':ce-C.) *C. eval Ca %porsers. $nc.,v



. _ _ . . .

.
.

,,
__

|
|

eb30 1 ask you i.f you wrcte tnat doc ==ent? !
,r |

.

(E w*4ng document to the witness.1 !
'

m

3 A Yes, I did.

4 O And for what purpose was it prepared?

5 A As 5,e 7--a ger -u s =ce*d 7 we had en Tuesday.

5 We were trfing to see what the basic '- if there were any
7 basic differences between our analysis and 3echtel's analysis.

8 Q And what did you cenclude?

8 A Our method of doing it is the same. We used more

10 points and got some different results. We made different

11
i. assumptions for the end conditions for the piping and go
v .

,

1" some rather high stresses at the ends, at the anchor peints.*

13
Q All right, sir. .s

l' In terms of corrective action I take it that -

15 dealing with high stresses at the ancher peints is a much

16 =cre manageable problem than if the s, ssses are shewn in

t '*
the middle of the yard, if you will. Is that correct?

18 > 1

| A I would assume they are more accessible, yes. |
I

'#
Q And you know from the meeting on Tuesday, do you

*o'
q not, that the applicant and Bechtel plan to take acccunt of

.

'' 1'
these end conditiens as necesrary when the piping is fitted

-,
"

ap? Isn't that right?

I
_

n cn , ,
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,31 1 A That's what they stated. |e

tp'
:( 2 Q And I take it that would be the sensible way to I

- ,

I
3 deal with these local stresses at the end ceints. Isn't that I-

1

4 right?

5 1 'r es, . hn we e na m - we 444,'i- know white % y

e were doing and we were concerned that they were ignoring it.

7 Q Lete s talk just a little bit about the nunber of

a deflection input points. !

9 Numbered paragraph 1 in the middle of page 1 of

10 Exhibit 2 sayn:

11 "The main points of difference appear

12 to be (1) , the number of deflection input points

13 required to define the stresses in.the line."

l' The use of the word " required" is what I want to

18 ask you about.

18 Is there a certain number of points that are re-

'17 quired in order to do this analysis?
i

18
,

A Well, you want to match the crofile of the ripe f
18 as closely as you can with your analysis. And if your points

*o' were exactly correct, the more points ycu had, I would think-s.
*1 I mean if your measured data was exact.'.y the way the pipe is,'

i

22 the nere points you use in ycur ana_ysis, the nere accurate |
i

A, *# , M
.' .es /
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eb22 1 your analysis would be. '

i

i
s~- t

2 0 Well, we kncv, do we not, that the measurement
I,u

!

3 is not precise?

4 A As of Tuesday.

5 Q With that as a condition of the analysis, do you

6 believe that the more points that are used the more accurate

7 the analysis will be?

8 A It appears that naybe what should be done is some

9 sort of a curve plotting, you know, take the best average

to curve through it if you have a scatter band of points.

11 Q That's a recogni::ed technique for dealing with(
v

12 data c-" this nature , isn't it?

13 A Yes, some Nthod of doing that.

14 Q Okay.

15 Have you discussed that with Dr. Chen?

16 A Not to any extent,
i

27 Q All right. |
i

18 Numbered paragraph 2-- You have a copy of it in

19 front of you, do you not?

20 A Yes.,

s.
21 Q Numbered paragraph 2 talks about the conditions

22 at the ends of the line, and we've already discussed that peint:,
,

!

<- , m -

,9 0f C &c *rQ A, Mm4/M|tN#M. PK.

.
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1eb33 I take it. Is that right? That's what we were talking about,!
I

af 4

i as to whether they were fixed or- i
i

|
I A Yes. We were concerned with that area and we are

4 interested in what the fix will be and this sort of thing.

5 Q Then the rehability of =easured dedlectic=s,

6 the fact that the revision of figures indicates that there

7 has been -- that there was a change in the profile lines.

8 Has that matter been resolved to your satisf action as a

9 result of Tuesday's meeting?

10 A Yes, we understand now what was done with respect

11 to the reliability and....,

t
b

.

12 Q Are you finished?

13 A Yes. Did I answer your question?

14 Q I think so.

15 There was some concern about the si::e of the draw-

16 ings from which you were working.

-17 A Okay. The initial analysis that we did that we |
I
i

18 sent Bechtel, our analysis and the ec=puter output, the whole !
i

18 bag of worms-

20
C That was in October 19 80?

|~~
te'

A Somewhere in that area, yes. |
'

i
as ," '

O Tes, sir.

m , . m -

n C2 8 aGara A p0 5 ers, $ %^
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eb34 I| A We didn ' t have the Bechtel ita-4 ed deflee.-i.~.,.is
i( 2 at that ~4 a. All we had was the figures 19-1 and 17-2,

3 so we got our deflection data from that by scaling it, these

4 figures. We scaled them as bent we could but, you know,

5 they're pretty small figures.

6 Q Do you now have the actual deflection data from

7 Bechtel?

8 A They sent us their stress report, and we have the

8 data that was in that report, if that's the latest data.

10
Q And is that adequate for your use in terns of--

_

l'e A That's what we used for this analysis here, exceptL
12

in areas where they didn' t cover it in their repert, then we

13 went back to our scale. q

14
Q I see.

1 "~
Would it be useful to you to have larger si:e

"
drawings or all the data deflecti n points for your analysis?

439 A Yes, it would. And a'so in our analysis we didn't

18
have the detailed configuration of the pipe. We had to make

19 .

some assumpt:.cns.

o'
Q Ckay.

. ,
.

21
There were drawings that purported to show those

,,
" fetails that were shown to you at the Tuesday meeting, were

m , a 7
6~ ice-C| sacral CAdycrsers. &%
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'

|! there not,--1eb35
e-

L- 2 g 7,3,

3 those sep4ac4Q -

4
A Yes. I believe they're going to send us a copy.

5
Q Okay.

633 Now on page 2, the first sentence states:

7 " e ETEC analysis is not a rigid analy-

8 sis by any mm,ne. but was done to see if we are in

8 the same ballpark."

'U
What did you mean by the words " rigid analysis"?

l'

{ A Well, it's not the kind of analysis you would do

12 *

to make a good comparison because, like I say, we didn't

13
aave the detailed drawings, the detailed. deflections and

'#
this sort of thing. We were just thying to compare methods

15
mainly.

16
Q The next to the isst sentence on that page says:

-17
"In some areas the geometry did not

18
s em compatible so assumptions were :nde."

19
Does that mean that it appeared that the pipe didn't

20
fit 0:~,

21
A Well, especially around at the ends of the pipe

22
we tried to get the geometry fr:: the 3echtel stress repor

m q~ -

L|:ce<7 bra | U%tpor,ars. dne.

.
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:

I| and so=c n==bers didn't seem to agree with theeb36 ad en9 onsd

i,,,

r 2
they had w'-f ttan on the ' d a.s-

3
Q I see.

#
A So what I'm implying is that maybe the stresses

5
at the ends are not ersccly right, and maybe the stress

6
indices that we used are not exactly right because we assumed

'7
what bend radiuses they had and this sort of thing.

8
Q On page 3 it's a s m , y table of settlement

3
stresses and profiled systems, and there were three lines

10
that you used for your ecmparison. Is that correct?

II

(u A That's right. We have not analy::ed all your lines
-

12 because looking at it, we took what we thought would give us
13 o

the worst stresses. a

14
Q Okay.

15
A Some of them are obviously probably okay.

16
Q All right.

"
Just so the record is clear, the first column on

:

18
the left is the line identified by first the-- The fd t

19
number is 26 inches, and I take it that's the diameter of the

20
Line.\ i

-

21 *

A Right.
.

22 '

C And then CH3C - 54 is the specific line l
i

~

. ,:a.c|wral q%corsm. !nc.
m <<,
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10
i

e337 1 identification for that diameter line. Is that right? |
.< :

( 3 A Yes, this is iden+ 4 #ica-N on the pr=" ' ed ' '-re |
3 on Figures 17-2 and 13-1.

Q All right. I4

5 "' % w r* fnur col - e say "Si= ply supported lines."

6 Does that mean that that purports to calculate the stresses

7 as if the lines were simply supported?

8 A Yes, at the ends.

8 Q What do the words "Six: ply supported" mean?

10 A No moment restraint at *% end They are free to

11
, rotate. They are not free to move in a vertical direction,
iv .

12 Q And I take it that the last three columns which

13 have the heading " Fixed ends" are where:.the pipe is--

14 A -- aichored rigidly.

15 rigidly, so it cannot rotate, that that was the0 --

16 assumption that was used.

A Pight. !
17

!

18
Q All right. I

i
18

Under the " Simply supported lines" column, the |
I,O'

first column under that is "Bechtel report." What is that,
'

(
--

"1' maximum psi?

2
A In the 3echtel reper: they gave us cne stress

Su-cle!aral ~&m. r$c.
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i
I

ab38 1| which I assu=c is the =n* -'= s rans they counted on dat |

I !..

(
2 line, js

i

3 Q All right.

4 And what is the next column? What do the wcrds--

5 A okay. SJis in the equivalent. - s--- s *=

6 is the stress that we calculated using the exact same de-

7 flections and the exact same points, input points that they

8 did.

9 Q All right.
.

to There are two humbers in each of those eclumns

11 for the 26-inch OHBC 54. Under the ecuivalent ETEC calcula-
C' '

12 tion there are two numbers. What does the first number repre-

13 sent? '

14 A Okay. I have footnotes here but I can explain it

15 to you very quickly.

16 The first number, the upper number is the stress

17 that We calculated at the location that the 3echtel report |
;

18 said they had their maximum stress, so what I'm doing is

19 c. ... raring our calculated stress with their calculated stress,

'
.,O

( and you can see that they are very close.'

.e

21 0 21,665 and 21,648. Is that right?

A *le s .
4

Ps M M

W $ $ $Yr
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|eb 39 1 Now the stress below that is the maxi.:um st ess

2 that we encounte. red. in the ' d -e. And *Hd*: is the stress, thes

3 dip that we were "W ng about in the Tuesciay meeting, if

4 you remember,-

5 g v . , e4 _

6 A which Bechtel says is now straightened out, so--

7 that's no longer a problem.

8 Q Okay.

8 Then the next column is-- What is that column

to heading?

11
f A '' hat 's where I put the deflections in at 20-foot
w

12 intervals instead of the same inte: rals that Bechtel used.

13 0 Okay. ,

14 Was 20-foot intervals the shortest interval at-

15 which neasurements were taken?

16 A I believe as I recall- I don't knew what they

17
were taken at, but tnere was a table in the Bechtel stress

18 report I believe had them at 20-foot intervals.

19
0 And that of course changes the values, does it not?

*O'(, A Yes.

at'
Q And of course using the 3echtel methed, you're at

,

:

21,176 pounds per square inch, which is probably still wi-hin j
i ,

rn ~ q r

l~5:n-r? bra! CNeporters. C rsc.!



. _ . _ _ _ .

.
.

1,

eb40 1 the code allevables, isn't it? i
!e.
;

2 A Yes. As long as you're within the code allowables,

3 no mat * - wheaar we agree or. the stress, it. wou.Li be chay

4 with us.

5 Q And I take it that your calculation of 260,000 psi

6 would probably be in excess of the code allowables?
.

7 A Somewhat, yes.

8 .O Then the last ec1"- under the "Si= ply suppo_~.ed

9 l.nes" is the March / April '79 deflection. Is %4s to show

to the M #ference in prafiles from the March / April '79 to the

/~ 11 Septe=ber '79 profile?
% .

12 A yes,

13 Q I take it then that the first. three colunns under

14 " Simply supported lines" are based en the September 1979

15 profiles. Is that correct?

16 A They are based on the data that was in the 3echtel

17 report,--
1

18
Q Okay.

19 A -- whatever **'t is.

*0
( Q Okay.'

o

U
J nd ~ hen I take it that the same- Well, for the

,
e,

fixed ends there are Only three subsidia::f columns. You i,"

f f | ,
hcedeaoroi CA440rien. C|rsc.
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eb41 1 don ' t have the equivalent E'"Z C- |
.

a.

( 2 A Sechtel didn't m it in that condition.
.

1-
i

3 Q I see.

4 A So we're on our own there.

5 Q Okay.

6 Let's drop down to the 26-inch OHBC-55 line item.

7 Under the equivalent ETEC confirmation and deflec-

B tion at 20-foot inte.rvals eclumns there are -- instead of two

9 numbers there are three numbers and then there's an explana-

10 tory foot note.

11 A Okay. Bechtel had two numbers in their report.

12 Q Okay.

13 And you were just unable to .tell?

14 A Yes. This was the area we discussed a little bit

15 in that meeting, that I was unclear where the 36-inch line

16 and the 26-inch line joined.

17 Q Ah, I see.

18 A So I didn't use any indices there. I'm not real

19 sure of the geometry even in that area.

20 Q But there are drawings that are going to be pro-

21 vided that will clear that uo?
-

1
i

22 A supposedly, yes.
{
I

L@. cobbra| Sporiers. $ nc.
.
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1e_o42 C3 "'he rest of it is just our profile, and a 5i -'a |
f :

'

1. h 2 more explanation of where the stresses occurred

3 Q When you say "the rest of it" you're referring to

4 the rest of Exhibit 2?

5 A Right.

6 Q From your evaluation of the data, Mr. Brammer,

7 are you able to tell whether or not the preloading of the

8 diesel generator building had any effect on the buried piping

8 that was .tn the area under the preload?

10 A Well, it changed the profiles of the lines. From

( the original set of profiles we got to the latter it was11

12 changed so presumably it did.

13
0 Okay. T.\

14
Do you recall whether er not any of the stresses

15
that were induced by the change in profile are ia excess of

16
code allowables?

17
A There are some areas where the stress is in excess

i

18
of code allowables. Whether it was due to this or not I

19
can't say right of f-hand'.

2(g 0 In other words it might just be due to differential
. , .
"

settlement?

20 '

Criginally. |.,

i

e ~, r
b NCt O 4Girce C orTed, O rsc.
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1 i

.

.b,3 1j n, p. a. .,.4 , , , y .. . .. .- .

"
|f~ .

- A Yes. !'

3
Q I'd 2dle te ricv .,*a a dco Jr.t *. hat "=e he.r n

.

e
a_.y e;. as v.u.e,a cepo s .4 . 4 c. v. c.s._: u.a . ,, u. m. .a a e . . ~ 4. _s _4 ,~ 1 >. 4 .,. .,

. .. . .. .. . . .

5 (IIanding doc'.mnt to the vitaess.)

.

I ask veu first whe.he.r .vou have seen that doc nnent*
.

7 w ,. v _ c . .,.

O L v. c, w . ,re .3
.- . -

8
Q Did v.ou draft that document?.

10
7. Yes, mest of it a n y w a v. . I think Dr. Chen had some

I1f 4...S, k .. 4 . s .q w'
a S .4 a ., .9 .y 4... e ...,w. . ..

., ..

1.i !
'

4
j ,, .

,e ,, , s ,..c.. ., ., r, ~,

v. _. u , , _ c . _ e. _. . . , . , . . , . ,- a .._, .. . _
.

.. .

,+...>,..,..n_s e. c.b c, ,. . -- '- > :.~ . a.- - a .a.......a -. . . , . , ; s .., . ,. . c ; c , 4.~n
,, < - ,

. ..e....-%. . , . .. . . .

*a'
o. . . ., g .e ..e 4 <s a ,... .w. 4. 4 . . .,,. . . . .. . .: , . , . e .4 ... . e. ya. 3 e 3 ,,

.. < . 2
I

1n
.- a. v a _- e c .. d e . . .?..- a .

. ~. ..'. e .- w ,. .~.h. ~ ' . e v. .$.-= ..".~,.be-n" ' " > , 4,^
- .. . . |

4"
But cz. we agree -12.2 Che.n Deoccitien ~'xhf2it 3-

|
'7' |

..ri e , .. . e. 4
,

. c .4 .., ..,a..:, .c. . . so
|

a e .. e a s .v - . . , ,
.. . . . . . . . . e. .. ., - . . , . . . .

,

18 i
,. e . 4 . .w.e 4 . .. s e . . *_.m a m '. '' xi d." _' ' . ' . . .' o v o . .- *. c a _ _ |

''...1 3
. -

. .;.. . .
. .

1~0

.' having seen this doc' :t.:n bef0re?
1

eg i
|*

( 2. 3_..a 4. . ac ..e.* ~- b.e Ws.".ess.)s ....:. . .

;-

i
1

1
.

- ''- "
. .. __

'n w e...e -ased .a... s e . e * ". 4 . . .- s.d.~d _* " - ... _.".._'s. . . - it, .
.

*.P
b6 |

CC sure thi3 :. s ~~.h e E E *"'t Cne. I'. : S;;e ree5:n *, ' ; C.h s,
.

i
1
. *

/D.
* *p

"'

0
*'* m d -

, ) Cf % ' 4.7 8 C ../ %d[J4.'P'f f f'3. .m.e #dd||..
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I diffe.re=t, =aybe becausa it's hachat.:ds. :eb41 *

i i
. .

2| Are you sa"i.:e that "vu kit 3 was a rrestonse to*'
w

3 E M bit 137
|

* .

I rep:.esent to ycu that Ixhibit 13, 2s isst three

5 .= ace s cd it, *:n eu =. e ..a :. .a a Cog- at Inqi:;ae:s Mdt

6
F.enrt en their examination of the scil cot'ditions at ."J.dland.

7' Do you recall being askec for C~EC's ccer. :.ts

8 on the Cops rapir*.?

8 A Yes, we did that, and that's wha -his is based on.,
*O

(Indicating.)

d "
a I;dd bit 3 is in repense to that reque.st; is.thatv

4-

''I uc rect?

15 !A Yes.
i

's g C h a v. .

-e'' '
A But this doesn't Icek like that, but....

16
C 2 dibit 1.3 doesn' t 10ck lika -he Cc: ps repo:.t?

i

"
A 6 hat I rere=ber of it.

18 '
Q Well, was it a multi-pese dee'-a :.?

19
A No, we Jut saw a few pa y?, or I just caw a fev

20
6

, ;pages. That's all. Tony ser: just the pa: t that cencerned
1 I,.

cs, =cre or less.
!

., '
64

C That's Tony Cappucc_? |

__ -

84 #p

ceO s.:wrc.' t *.4 Mart dru"
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Iao45 A Tes. {i '

bc ,

'r

w Wel.1, I 5. .0 d 1.d '< c you to lech speed #4-al'y at | |
''b

,1 y
,

i

f the respor. ;.a - 4, the paragraphs that are unde?.: Ites3
i

# c(c) on the first page of Enhibit 3, and then look at g !. ) ( c )

on numbered page 8 of Chen Depcsitice. Exhibir 13. k
5

"' I
-

A I'm sorry, what is it you want ne to look at nere?

7
Q I want you to look a. g(l) (c) on page 8.

8
( H "d 4 , g do c"- a a t to the witness.)

9
All right, ha^7ing looked at that, would you 1cok .

to
at co= ment g ( c) of Chen Deposition 2xnibit 3 and see if l'on

3'1

{ ca n agree that it is in response to that page 3 of Ixhibit 13? |{
'

5 A "es, it is.
;s:
#! 13

io okr Gocc. j

14 j !'

Now on page 2 of Chan Lep.rsi*4~- M ' ''i t 3, just
,

$ 15 L
hefore th:.s table , the exh"iit states:

|
s

'
i16

""'he results of this analysis are shown ' ~

c"
17I I b-

i

below.'
I | fg1

18
-- referring to the table. ,I -

19
'

""'he stresses shown are based er an elastic ! . J
'

I s
20 c

analysis and are not true stresses as in some cases ! ;, f,

21 [~
umy far exceed the yield strecs of the piping naterial." i ( ;

, -

B22 P

Oid you write -hose words Originally? Are those { !
-

__

I r. - n ,-

-5:n-CIw rab &be rim, Chw.,
..w
'

. 3
.

I L

z
- .

Ngj];&ty|k|Q|ch:[f sh],$| ff Q Q.5, $.) $ j [?, M Q f Q W Q, f $ i'
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1 A Tes, dey are.'

j
,

.

1

3 Q Chy. j
i
I

g., a... . 3 4 e. ,7 ~ . ear. ""; b.e w . .d.s "..-"e s*-asses"'. |4 .
.

.

I
1

5 A Well, c viow ly since the ele =e=t of the mata-d'' !

eu a:e ..o. r .J..- .o , e . ""..') , 0 0 0 w.d * ".o ". . .d6 4s a.mur.d 90,000 2 - -
, . .-

-,

7 -" ,*.". _i .c, .= .d * b. a "f .' e . ###.'* .-" e ." - a . "..ha.se = e ";us .".aoe#. .
e

.
-

. .. .

ao 4 a a.t ,.s .4.a. ..we e ..,..t.e , 4we . _4 w. w- 4 p .,
is m. a.. e.7 c ,

; ;. e;-. . . . .

.

!

m. .he s. .ss..s..a4 ,.,, ze ..s . . . .9

10 Once you get past the yield point the curte ben sd

(, 11 ove.. v. u ,e. "e s '.-.d... **a s - a .e s ' c e .e . . ' .. ,o "."e a . *.b..e. . . . ,

't
|

12 sr.= e ra tio a s -

c. . .w.4 s .i s ". e ,. .d ... *." - a. ." a *' D .. .. . "". e . d - a w ' . - - "s.,
. . . _ . .

i

14 e..s e. 4 a v. = .4 " %.e.. D O pc .e .d . . 4 - . . ..v . - .d . .' .'ndb
. w . - .

t

| |,5 = a, . .~2 4 2.,.. .4.,eo,=.
,

.- . . , . a. ..: . . .. .. .

!
1

16 n' ". k e - a .
'.an .' -"- *ad .- ". A b. .#.=. !

--- -
a w . . . . . .. .

I
!

17 . 6.a . .w...e a . e s s e. ._. ,4. ,-3.'c 4 , . S.6. 4 ., . .m .,1 4 .c o .' 9.. .w4s 4 e. |
*

c. .
. a. . . . . . . - aw u. - s a.. .. .

|

18 n. .o C. 4s .w.a. 4.w.7- in , . . . . . . .

1

19 .g V. e S , m A 3. . . e .=. o*. o. .=..w 4. ;ses. }s .

i
e

* 9%

O Ckay."
.

., .

:1 2.. 4.,. ., ae ..,. a , a...s.4s .,
. ;4.,......w..a .

I

.- ,.,
.. . . ., ,

j s ..

:: i .... .... . e .
e. 3 . . . , . , e~...''...*.r.- . ". .'.a .. . ' =. s . ." .-.. . . ... .. . .. . .

e

7 , -.-
,

- :e c x -as W uta ,m.:.),.c.
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! anlysis dat we were talkinc about earlier. Is that correct?|t eb47 1

, - - ,

,

b 2 A Right. And it wec.ld fa.l'. roughl- en " = 14 ae }
i
1

3 n. u ,, 4, me ,4 g ( ~ .u e g ,) I n
s
I

4 '
Q You indicated that rupture c- " e teck place i

.h
,

I

i 5 at about 90,000 psi. |

u

6-

! A Well, as I ;ecall, that's the ultimate tensile

7' stress they give in the tables for T.he naterfal.

B Q Ckay. .

;\ |
'

! )
9 Which tables are we referring to, just so we have l

them on the reccrd? |li 10
ol ,

# 11 '
. .: A The code all:wables 331.1 if vou will. ,-s s

> .
-

'.( 12 |
Q Okay. )-

h. ', "

13 Again just so the record is clear, when you're'

'
s

I "' king abett the actual stresses we're ~ng about A to C' |l'

'1
I

it
'

g =s identified on Chen Cepositi:n Exhibit Isn't that
*

,

) 7 / l

16 rigg=7 ,

I

-

|

~

, .

' A The deflecticn would tend Oc follcw this ~=ve ;
4

b igg

[. =cre than that curve, yes. (Indicating.) {
I

lk 19
Q You say ""4s c =ve" and "that curve," and that's

|I t
j

| li l

1 e o'
what he takes down. It wculd tend to fol10w the A to C'( N,

,

! I

\ | 'n
curve rather than the A to C curve. :s that right?.

t

L|
. -,

|
"

A Richt.
1 1 ,

'

& p Q .*r

>:ceo .c. ral =%oor,m. Cim:.
'

l
,

. . khhfh k i[? k,kk hb bh k fhbk h!Wfhk I f ,h'

,
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ieh43 1 Q Chay. i

i
,.. .

( 2 Were you surprised when you got this dec- ~ ~t

3 2 ,w the C..,rps of Engineers cc=menting en riping ana'ysim?

d A Wt. l'. , I di.in ' t realize they were involved in the

5 piping, i.f that.'s wh.1: vc:1' re >+ 7 ~

6 Q Did you ask Mr. Cappucci the reason for it?
-

7 A I didn t, no. Dr. Chen gave it to me and Said to

8 look at it.

9 Q Okay.

TO Now you vis;ted the Midlu d site just cace. Is

( 11 | that correct?
c

12 n , .w. .
,
a v.

13 Q Do you recall the nature of any presentations that

14 '

were made with respect to buriad piping?

15 A I don't recall the detail The buried pipinc

16 presentation was .such a mali part cf the overall picture

'1' that-- I just don't really recall what they did cay.

18 Q Do you recall that a:ybody expressed any cencern

18 os.. the penetration of the service water pipes through the
ao

vall of the service water structure? I

'
,

a !

I'1- A I'n not sure that they did at that meetintc. There
t'
i

I
*e

nas been Ocncern e:: pressed since then.
,

**

i

|

-- o e<, ,
?.,aMC& & 6C CrGL O bOrtefS, O 91C.
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.

.. i

I
,

a
!A -'he ^, r:s Of F.cgi.neers . Ar.d that de c== ent-" '
i
9

3 Q ,xhibit II.*

' A Yes.
i

5 ( %. .. a + -) 4s one.
-

.-3 I

l

And we ha'e sc=e cencern just due to the deflec-icrd6
4

7 a a.,., .we .e,.....a 4 ..s ea.'.'", 4"e .o _".e d.a.''e, 4
. a..4;. y . .. . . .

I
B .w.e s. re o .,. w.e 4e.3e a., ..ey are .. o .,a .o .w.

.

, .,t,.4.., 2 4 - ,. i
. . , . - = .. .. .

8
Q That is that the pipe is so close to the pene-

10
natien that a small a=ccr.t of differential settle =ent eculd

11
'

,4,- w.e .4 e .4.n o w~ n.ac W.4 w ._. w -. 44w. e .. , a . . g .,.y f.y . . .... .

12 P4-h.-
a 3 ..

13 . ._ a a., S C 4 a r. , a ., s , .,3 ._w.e r .,4.,es ,a. .w,n.4. y. . , .... . . .

14 engs g. .w 4~e _se.e..a m- r .- a. a s.- . e .' ~_$ e y .d .d .y' .k.as a - e ~.~.";y r . y y f.

*
I,je -

- sey -. 3.7- e .n13 4 e.iy 3 ye nr.4..y o * ". a *. V u ..a v ".$ '7 a. .' a .m .. .= . . - a !. r <
, . . ..

1E'

cn ene side and not en the r*har tv.o.e of thine.. i
'

... j'' y , - - - -
. .o. . .v..ua .n. ...,,,7A 14 e w. n.e p C . e . , . i. i. . . . . .. . . . .s . . . . - :

.

I

e ' s - - a '"- - Y .A. .e d d ^, CJ-. .
.

19 i* e.'''. w."..' '.. 5 w' e .= .* s ''. e 4...'.d.=.'.e., * "w " 4 .. .".a. y"y e .* " ; .". . *.. .=. ~. 4 1,. . . . . . .. .

f

N I

.s . . . e . *. S a v. s " O. .a s yC .s a *, s e .. .-" a -aa.e.- .d e -... e...." ,!e -

f y . .. . . ..,. .
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n
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I

3 e, e 4 4 - i,-

r s..a 4 w. -3-,
-

e
_ .

.

.

4
3 s. 4 ; e . . a. 2 2 . , 4

.e. . } ;
. .. . ... ,

t

5 uv .i.ro .v- - - w- .
i

1

5 Q .v 3 e e., s .u.C W ..,g a 2,C' ,e... ..k.4..w. u.a5 u, e a...~ .
; . . . a. . .

, . . .

_

7 . r.ed S 3 . e De,.cS4 4 . r.,, w. 4 .w. .e . 3e 2 2 e. . a .e. ,. . . ; ,. n ,
.

. . . .. . . .. . .. . ..

8 and ask vCu f vcu h. ave ever seen *"a t "e" : e . |
. .

I
;

9 ( .=.a.. s .: n a c'_e .o u-4 e .4 . . e S S . )4 '

3 .. . .

%e 1. Ann . ee,91 e e e.t .e. , . u 4 .e. , .O.
~ ~
sa. . . - . .:

11f .e.,0;.e C .e ..w . 45 4, .
we .. . .. e e .4 .c

4 .w4 -
-..S u. - S .- .,a . .y.y

v' .

b, w.- .,e ..4 a. Ve .

I

13 9 v. o. .c, , e. .d |. .

u ,. S .m.. . , . t.,. a , C .. E . . a. a.c . .. .a e. a s ,. .,, . .. . . . . .. .. ..

..'- - e 7, , 5 .# * ' .' .''. T fd."."* .O , ' .' C '.' e~"" e .-- 0 * .k. ,
a

.' .C 0 .
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~
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-17
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in.
t
i 2 Q tes. :

i

3 Wou.1d you jus * read *"=t - - ----h rver2

4 (Witness reviewing document.)

5 A okay,
i

,

6 Q Does that refresh your : ccliec*icn tha* *ba~e

7 were specific questions raised by the Corps during this site

8 tour with respect to the service varer pipes?
I

g
4. .u.e .e. 4. . . n ., .4 . s e ., e , s . 4 ., , d o . . . . e. . w- e ._a.a .

- .
n - . . .. .. .

10 point being brought up. Frem this data and their report,'

( 11 they actually toured that area and after the tour was ever,

12 don't recall whether they said an thing at that meeting or
-

,

13 i,.e.g ...
|

l' Q Having icoked over Bra ==er Deposition Exhibit 3,
I
i

15 gn e .e> .u..,. 4 A4 E.. . u. a g . .eas. y._s. ,s en....O . u.O s ,. S r . n .a .: .4
, ; )

- . . . -
a

,

16 se.w. e va e .4 es, u
o e 3.e s *..# * * c.# # .d .# .# e." a ". * 4 a .7 s e * *.* .'. e.' ' * *'.' '.- e e .4. .

.
- 17 ...s ,- aa 4 a e...e.n w. .4. e ,n, .u. .ene..a." ..s wr.s |- a

. . , .e .. - .n w . . .. .e .a e .. ,

.

3.430 18
|not a concern?

19 A Well, not ne ces sa:.ily . "'his plant is supposed to

20 d
,

be desie.ne. for 40 .vears or sc=ewhat, and you're coine te have,
-

21 a ;.; 4 . 4 ., a ., .ee .to e . !. . . ... ...

.
Abd.
O6 **

ti. .g s. .A . E g. s.i. g $ . G = ; g g M. .$ . 9
b

Q . 4 .em.e 4a .e.e s M .E e.s .d n .ga. D3 s. ee g so g .
e4 .a , . ., ... w. . . . w

/~.. " A P

M eW W M. FtC.
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en52 1 w"n e ;r:c =ay get s-a ed"'ere=~'=' =cvo-=~n. |
I

_

( : So there is sc=a clearn--e but it is prehably less

3 than the design spec.'fication res: ired to cover these other

4 contingencies.

5 So no, it wouldn't solve all my problems.

6 MR. M" * "R: I would like the Reporter to mark .s

7 3re er Deposition Exhibit 4 a letter from Mr. Tedesco to

3 Mr. Cock of Consumers Pcwer Co.pany dated October 20, 1930.

9 (Whereupon, the document

10 referred to was marked as

11< 3ra==er Oeposition Exhibi:
s

12 . .c. . . 4 .a . . 4 .e. 4 . _4 o n . )
<

...

13 3 .i . SIP. . .v .- - - se

14 Q Mr. Brammer, I show you a document that has been

15 a_..e 3 ., e_ e,-os4__an..a .v. u.a _4 . .a. .s . . .i..e..__4_s_4 _;c . ,..>. as,:, c ns . . -. . . .. . . i

1 o. .vou if you have ever seen that doc'iment before?.

17 (.a.a a_4 e.
2, ., e... ._o .w. . 4 ._n e s s . ). .. . . . ..

,

34 '8 A '? e s , I'm sure I've seen it. !
I

19 I
0 Would veu lock at the last page of that document, '

I
-

O

t_ please?'

*1 I' The last page is a table and on the far right-hand I
i

- *

4 2 _ .2. ,_ -.e .,x__ . x. , .
_ _ . . _.-..;..,a__o_.. .__...e. ,

;
_

...o .

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

.

m ~ m .=

n CO W .acrae O Y ptrsers. $rsc.
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chi 3 1 Is that von: handwr_tinc, sir? |.
,

I 2 A Nc, *% :'s nct in =v. ha=8vriting.
f

%.

3 Q Do you recognize it?

4 A We didn't write th#.5 letter. I suspect these

5 stra"an are based on '%t Original October stress analysis
6 that we sent to NRC.

7 Q Are you new referring to Chen Deposition Exhibit 9

8 for identification?
:

9 (Hand:'.ng document to the witness.)

10 A res,

11 Q Well, it's a fact, is it not, that the stresses
%c *

.~

12 that are shown in that handwriting are the sane as the stresses

13 that are shewn on page 2 of Chen Deposition Exhibit 3?
14 A Yes. Well, we answered this based on that criginal.,.
15 -' hat's why we did the original calculation, really, the
is c==nents on *'4 s.

17 Q Referring to Chen Deposition Exhibit 2?

18 - yes,n i.
i

i

18
Q Let me see if I can recapitulate:

20
Ycu made the stress calculations :: resc.end :: em,

v
s'

21
C rps of Engineers' report in July. Is that right?

i.,. . ,,u.a, .. a.....ea, . .,osy -
c. .. ...-- -- .

,

e. ~ e
h;e-C.' ea,rcs/ C .t.cners. C'rnc.

<

.
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ers4 1 0 We1.1, what 's inae rurate about it?
'

!f 2| A Well, we did both of * % m an about -"a same periodn

3 of -d whes we maa our calculations, about the ~i e thisa

' came in, so we included these in the reply.

5 g see,

6 So some time in July, in the normal course of your

7 work, you've been making calculations with respect to stress,

8 and you were cSle to respond to the Corps of Engineers ' in-

9 quiry and prepare your stress report from the same calculations,

10 Is that correct?
_

' 11 A Yes.,

12
Q O k a v. .

13
Was the transmittal of this information to

l' dir. Cappucci on July 30th, 1980, the first time that he was

' '

.,... ~ . ne d hv. v.ou or, to vour knowledge an.y other person a:. r

16 E".TC that calculated stresses exceeded code allowables for
1

underground piping? |
t

18 A : don't recall. I would assume that weprobablyhad|
19

telephone renversations chout it before then.

'O'
O Oid you discuss how, if at all, this informa_ ion

'
,_

*1'
should be made available to Bechtel and the a.cclicant? t'.

I-,

''
A Well, it was made available to Be"-ai a' -be {

i

9 9 #~

ea-c.7.2,r a/ 0%por/m. O'nc.
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1ebf5 appid-'-. because we sent them the stress report, -*4e, j
e ! ;( 2 (indi=s** g) , whatever a*# kit it is.

3 Q That's Chen Decosition F.xhibit 9.

4 That was some time in September?

5 I; y suspect 3e,

6 We had a conference call between oursdves,

7 Sechtel, and NRC where we discussed these matters. And at

8 tha::, ~4 me we decided, or it was decided that it would be

8
bene #4 d a.2 if we ex. hanged stress reports.

IU
And th'rugh the pron ss of the mails and one

C 11
thing and another, it takes a while to c.et this sort of thineq

12 done.

13
Q Is this the conference call ahat you're referring

I'
to, the one described is Chen Deposition *** kit 7 fcr iden-

15
tification?

16
(Handing document to the witness.)

- 17
A It may have been.

18
It seems like we sent this to NRC ba#^-a cepte"er.

19
(Indicating.)

,,.g
I, O When vou say "this," vou're referring to the stress

'

v . . .

21
report, Exhibit 9?

,

'22
A Yes. But I really don't recall.

_

Y
}

host.h ce=C,5aGo '

0r3,
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1ab56 Q Were you the person who actually did the calcula- !

!,r
- ,

% ' ua s .d,ich in.L=ated,-" : in m 4-- ,-re code a*'meables |i
l

3 ha:i been excea'r " esing -"a rif " 25 a=== m to -"a - ' 'a-

# tiens?

A Exhibit 97 !5
t

6
Q Yes, sir.

7 A "'he s e calc.:lations?

8
Q Yes, sir.

8 A : didn't do de actual werk on these. I directed

10 how it was to be done.

Il( Q Okav.*b
.

12 Sut you knew fairly seen after the results were

13 complete tha there was an apparent excess over code allow-

14
ables in some of the--

15
A Per our calculations.

16
Q Eight.

.

17
And in fact it was transmitted to the Nuclear

18
Regulatory Cc==ission as early as July 30th of '.380 when you

.

19 |
commented on the Corps of Engineers' report? I.

', A Well, it was obvicusly .22nsmitted then. It may- . .

21
have been- ;

;

09 %
66

; 5':en earlier?

e 7 im "
A ce s ec.*mi C.% p en. Cinc.
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L Q Did you suggest that this d ormation ought to be |
'

|
3 brought to the attention of the applic ant im ediately so i

I
' Ithat these differences could be resolved?

|
5 A We2.L, I d=rJ t >~ v as I e, # d it "- way. We 'e- n
8 that something should be done about it, had to be dcne about

7
it.

8
Q Did Mr. Cappucci say any-"4 g to you ahcut infern-

*
ing the applicant of your results and getting together with 1

10
him in July and August of 1980?

_

11r A Not to =v knowledge, but there's a let of talk
9 -

,

12
between Dr. Chen and Cappucci that I'm completely unaware ef.

13
C Okay.

14
MR. MI~ IIR: Why don't we take a short break? I

15
think I'm close to being finished.

16 (Whereup n, a brief recess was taken, after

17 iwhich the depr-ition again resumed.)
|

18 I
MR. MI'.*ZR: I have no further cuestiens, I

|

19
Mr. Bra- er.

".D
< 1.'R . JCNES: I have nothing for "'~. '

.v |
,

21 *

(Whereupen, at 11:05 a.m., the caking cf the |
I.,

de

deposition was cencluded.)

r '''" G /**s
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wb 1 CIR"'*TICA"'E OF NC" UY FGI.!C A'JD FIPCR"'IR
1 :-

I(c ;
w

3 I, Wili f e R. ni e the offic er before whcc the

4 foregoing depcsition was taken, do hereby certify that the

5 witness whose testimenlr arcears in the foregoing deposi+..-ics.

6 was duly sworn by me; that the testiaony of said witness

7 was taken in Stenemask and thereafter reduced to typewriting

a by =e or unde _: =y direction; that said deposition is a true

9 record of the testimony gi~.en by said witness; that I am neither

ID counsel for, related to, nor employed by any of the parties to

11( the action in which this deposition was taken; and, further,
s. e

12 that I am not a relative or employee of any attorney or

13 counsel employe?. by the parties hereto, nor iina2cially or

l' otherwise inNrested in the ,uteeme of the action.

15

-
. ,

16 7~ ,,

c T ,

'

17 Notary Public in and for ' te-

District of Columbia
18

19

My e d esic= expires 14 August .d85
,

L_.
21

: !
:
!

J
n - ,

b:adsa,srat &, poriers, C!,nc.
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