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SESSSITION OF JOEN BRAMMER

Zethesda, Maryland,
Thursday, 22 January 1981
Ceposition of JOEN 3RAMMER, called for cxamisati
by agreenment of ccunsel, ia Roem 5607,.Maryland Naticnal Bank
Suilding, 7735 Qlé Geacrgetown Road, Bethesda, Maryland,
at 9:00 a.m., before William R. Blceom, a notary public in

- - P ”~ 12 v . 5 18
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Uniced States Nugclear Reculatory Commission,
Washington, D. C.
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Thereupon,

JedN 3RAMMER

. was called as a witness and, having been first dulv swern,

was a)xamined anc testifiasd as follows:
EXAMINATION

3¥Y MR. MILIER:

8]

State vour name Zor the recorsi, cslaass.
A John Brammer.

Q What is your business address, Mr. Brarmer?

A Santa Suzanna Field Laboratories, Chasswortih,
California. ‘

Q And by wnem are you emploved¥™

A Roeckwell, International.

Q And I taxke it zhat's in the Enersy Techaclony

sngineering Canter?

A ies, ST32C. 34%'s & dlvision, a s sdivrisisn.
R MILLER: T would like the Rarzortar o mars as
2razmer Depcsition Zxhibic 1 for identificazicn a zwo-pace
rasume,

il daevas S wcorrs, T'ne
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37 MR. MIIIER:

Q Mr. 3rammer,

marked as 3rammer Dezositicon

which puperes =c be a resume

(Janding document
I ask you whether
best of vour knowledge.

A Yas, it is.

-

e 2id you prepare

-
-

L

A Jes,

A8 vou a member

-~
-

I shew vou a

W& 8 marxac as

Srammer Deposizion Exhibit
i for idantification.)

document that has been |

Exihibiz 1 for ifdeantificacicn,

srcfessicnal experience.
the wiztness.)

it is true and correct to the i

t?

-

-y

&L any code ccomitteass 22
3 - 1 . . -
any other prafassicnal sccisties?
- - -y - - & 1 -
Y Nes S'm a Fagisterad Frcofessicnal Enginser, cSus

I'm 20t a nembezr 5f the sccisty.

P

In what state are ou registered?
A califaznia.
- and in what specialties?
& HESRARL 2L angineeriny.
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1s?

Eave vou puslished 1v pavers in professicnal

Yo, I haven't.

Since your gracduaticn frem the Taiversity of Vaw

have vou taken any courses?

Yes, quite a few. I completad azll the work, =he

academic wersk for a Master's degree, and I was working on mv

- -
-

in

asis when I moved 4o Califormia. ané I naver &i
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finisn
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What year was that, siz?
That I moved to California?
Yes, sir.

154, 1984.

What was the subject of your =hesis going =5 be?

Stress concentration factors.

- $ &
-3 that the sama SH&lG a8 strass lnctansiiicazisn

- - - -

Mol wadrel S A\wseren, S/ne.

et sxacsly.
Q icu reper= =2 Dr. Chan, I zake it,==
RS las.
- -~= 3t ETZC.
-%. Chen I Seliesve has been thers since 1374, Have
LRSS SLWEYE ZANCTRAL 82 RAm aAr TYEY
. . i -
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A HNO. Thers ware TWwe otihear People i1ia Bis scsiticor
zefcre ne was made supervisor.

Q That is, for the periond July 1973 up until aow
there have been tvo SUPErvisors—

A == other than Dr. Chen.

Q Right.

Was he a collsague of vours at cne time befcre he |

Zezame superviscr of the division?

A We worked in the same grour, ves.

Q I'd like to ask you about your work for Arthur D. 5
Little from December 1960 to May of 1964.

take it that the cryogenic piping systans

1
3
[
"

are referred to on EIxhibit 1 under the heading "Arthur J.
Little" ware buried piping systems., Is thas corrsce?
A They wers undergrounsd tus they were nost duriad,

=t was & 5ig underground complex 3o the Pipiag ran sazough

t23%8ls and shis sert of shing.

0 S0 the pipe itsell was axposed--

A Cezrzace.,

Q ~= and readily obsarvac.e?

A Yas,

- <% indizAtes yveu Were Lo sSharse of uhe Jie.2

- - -
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installation, Was that the 2ield installation of the cryc-

e
cenic piping svstenms Or was that the £ield installation of

the fluid-bearing test stand?

A The fluid~bezring test stand.
Q Is that the cnly experience that you've had with

«he actual field installazicu cf a project on which vou have
werked?
BN Well, wa're pretty much involved in it at ETEC,
=20, because we build the facilities right there.

Q see.

A They are test facilities, so as problems in the
2iald cocme up, we're reguired tc solve them.

< In your work at ETEC have you been involved in the
installacion of any buried piping system?

A No, I've never been invelved in buried pizing
sstams until this.

» Well, when did you begin in vour professional

career dcing what we refer to as stress analysis?

A Well, when I worked at Sandia it was a kind of a

sCject orsanizacion and we 4id evervthing there. I did
.-‘

g2Tess analysis and lcad analysis at that peint.

And at Jcucg.as I was a2 stras3 sncineer.

Q
.
b e m—

- - -
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l At Arthur D, Little I was in the Applied Mechanics
Section which involved stress analysis, locad analvsis, among

cther things.

Q Throughout your entire career?
A Throughout my entire career I've been invelved in

it, yes, maybe not as a full-time function but I was involved
with ie.

Q In your work for ETEC it says you've dcne stress
analysis of piping systems and components for the applicable
ASME and ANSI codes. Forgive me if I've already asked this.

Were any of those piping systems buried piping

systems? I think you said they were not.

A No, they weren't.

Q And did any of the ASME codes inveolve what we have
been referring to as the 38, ewitericn?

A No.

Q Are these piping runs, even though they're ncs
Suried, are they enclosed in structures or are they exposed
outdoors?

A There are some out-of-doors; it's mainly inside,
enclosed.

| e

X
o
[

O
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3
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the stress analvses for these rizing

- - e

S0 sdaval & ers, =/ne.
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A Bll.l and Section 3 of the Boiler and Pressuvre
Vessel Code. A lot of it was high temperature ligquid sodium
systems, Code Case 13.92.

Q Have you perscnally develcped the computer

programs that are used in the stress analysis of %hese piping

systems?
A No, I haven't.
Q Ara they proprietary ETEC?
A I'm not sure. The one we use was developed at

ETEC butecen

Q Is there a differentiation in ycﬁr mind between a

plastic analysis and an alastic analysis?

A Qh, yes.
Q The stress analysis that vou conducted for these

piping systems and components at EITEC, were they involved
with a plastic or an elastic analysis?

A I've done both.

e Focusing on the plastic analysis, under what
circumstances were you reguired %o dc a plastic analysis of
piping sys<ems?

B Well, most of 2ur piping 4is high temperature
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' piping, and we have a lot 2f thermal transients and this
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sort of thing, so we ge* quite a few load oscillations. 3o
when we couldn't meet tie elastic criteria we go to the
slastic criteria as specified in the code case applicable o
high temperature piping.

Q That's code case 15,927

A 15.92.

4 think there's a later *ersion now but that was
the one that was applicable when I was dcing that.

Q In your professional judgment, Mr., Brammer, is
that ¢ode case applicable to == to any plastic analysis that
;ould be done for the buried piping at Midland?

A This prcblem just came up Tussday so I really
haven't thought about it, but off-hand it may be. I would
hate to say ves, it is, but conceivably it cou'd be. I can't
think of any reason right now that it wouldn't be.

Q Well, do you know the service for which these
lines that are involved in the buried piping at Midland are

designed for?

Q|

A Roughly 250 psi, low pressure.
Q And without any temperature transient; isn't zhis
right?

P ) -, -~
4 - - f J i
- ™ol cerai &W =
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A Right.
Q Other than this code case that we've been dis-
cussing, are there other acceptable plastic analvsis methods

that would be applicable to the buried piping at Midland?

A You mean a code type method or——

Q Yes, sir,

A -= or an allowable type thing?

Q To start with, something that would be acceptable

under a code.

A I can't think of any right off,

Q What about with respect to simply an analytical
technigue that you know of but which may not be embodied in
any wode or standard?

A I guess I don't quite understand your guestion.

Q Well, are there methods of rlastic analysis or
approaches to plastic analysis that are kncwn to you but
which may not be embodied in any code case or other, say,
published industry or professional standard?

Q The only one that I'm really familiar with is the
one that was in the code case. I'm sure there are such
metheds. The only one I've used is the code case.

Q Were there serarate systems that were subiect =2

L]

s -
0= saeral &Mw ne.
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lyour situation ™ lJause we had €0 4o
i

this »lastic znalysis at ETEC or were there just secticns of
certain runs of pipe where stresses on an elastic Dasis were
exceeded and therefore = I'm sorry, allowable stresses on

-

an elastic basis were exceeded and therefore plastic analysis

was gone to?

A Well, the cne I specifically worked on wzs one

|
|

facility and there were different systems within that facility,l

if I understand your question correctly.

|

Q And each of these different systems was subiect to=-=!

A Not all of them, no.
We did this on piping, elbows, and also valves

and ‘pressure reducers, and some tees.

Q How long did it take you £o do the plastic analysis
for these piping svstems as was required?

A Well, if you're talking about the whole svstem,
you know, including the valves and everything in the systame~-

Q No,_si:, just the piping zuns.

A I£f I just had a piece of pipe and I wanted to do

a plastic analysis on?
Q Yes, sir.

A Well, our situation is a litstle different than

i
|
|
3
|

e sdeva. :Rapornn. Zne.



ebll

10

1"

12

13

14

18

18

17

18

19

Fe

R

=4

everything with it, so it would probably take us, Zcor a giece
of pipe, maybe two months.
Q And how much of that time was ccosumed in doing

the thermal analysis that yol refer to?

A Falf of it.

Q You have reviewed the calculations made by

-

Bechtel with respect to buried piping at Midland, have you

not?

A Yes, I have.

Q In your judgment, is there sufficient information
available now so that a plastic analysis in accordance with
that code case 15,92 could be zun for buried piping at Midlandﬁ

A When you do a plastic analysis, fatigue beccmes |
important, so you would probably == in the piping we've done

anyway you would need a histogram of the service that the

piping would see over its expectad lifetime.

I guest mainly you'd need to, you X *w, to have a
loading cycle for the entire life of the pipe.
Q Wall, do you understand tnhat there will be cvelical

loading on the buried piping at Midland?

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

. ) 4 . n d -~ . ’ K .
the loading will Se otherwise., I'm sure there must be pressure

- o : -
£ - - 3
.x1=<_fuunu::2quﬂm1:35;
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fluctuations and that sort of thiag.

Q If those loadings are known, I take it the plasti
analysis that we have been talking about could be done?

A If we are convinced we know the stresses due %o
the settlement accurately enocugh.

Q Well, does it seem to you to be a reasonable
assumption to assume that the pipe was originally installed
at its design elevation and that any alteration from that
design elevaticn is due to settlement at the Midland site?

A Well, at this point that's about the only assump-
tion you can make, I would imagine.

Q S0 it seems to be a reasonable assumption then .
for purposes of analysis?

A For purposes of analysis., I don't know what else
you can do.

Q Okay.

Am I corréct that if a plastic analysis is done
for what is identified as the worst case, that is, the area
¢f the buried piping at Midlnnd that has == that indicates

the highest calculated stresses and the plastic analysis

indicates that the pipe is adequate for the service it will see!

over the llfe of the plant, then further plastic analvsis of

;
|
|
|

|
i
|
|
|

..:.u-c}- mrcl/ .‘Q‘pﬂm. :‘jnt.
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pipes that show lower stress levels would not be necessary.
is that correct?

A I'd say in general it would be correct. It may
depend scmewhat on how you do your plastic analysis, what
analytical methods you use.

Q Forgive me. I'm really, as you can tell, pretty
uninformed about this matter.

A Would it be proper tc refer to something that was
said yesterday?

Q Certainly.

A All right.

Well, I got the impression that maybe vou were
tsying to say yvesterday if the stresses were less than what
it tock to bend a pipe for instance it would be ckay.

Q Yes.

A But the stresses to bend a 36-inch pipe are some=~
what different than to bend an eight-inch pipe, and so if veou
are trying ¢o write it off on a compariscn that way basis,
this may not be true, what you're saying.

Q I see.

5S¢ it depends cn the wall thickness and the Zia-

Jetar and the material of the pipe?

S— — -~

el saeral SAeporiers, Tine
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A Yes. I would just hate <o make a general state-
ment that way.

Q But for all pipe that had identical characteris-
tics in terms of material, diameter and wall thickness,
analyvzing for the worst case in terms of highest stress would
be appropriate; that is, you wouldn't have to measure and
analyze == excuse me; you wouldn't have to0 analyze every
point at which the pipe did not meet the 3§_ eriterion, other
than elastic analysis?

A Oh, for a given pipe, if it has the same service
sonditions, the same histogram, as you put it, no, in my
opinion you wouldn't have to analyze ovnry.pcint on that
particular pipe.

Q All right.

A You may have a point where you have an elbow or a
tee Or something that you might have to, but if everything
else was the same, no.

Q Do you agree that the ASME code that's applicable
to the buried piping at Midland contemplates that forming
of the pipe is permissible?

A Forming? In what way?

Q Sending the pipe, if you will, into 20«cdezree

- -

S — ’ : ~
o ~1ee - saeral C'R‘parun. T/ne
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A Oh, you mean in the manufacturiag?
Q Yes, sir.
A I'm not really a manufacturing engineer, and I'm

oot sure how that is done. I know there's codes on it but
whether a 26~-inch pipe elbow is made just by cold bending it
or not I'm not sure.

Q Okay.

A It may be heated and bent and annealed afterward,
orsome of them are forged I believe. So....

Q Now have you been-- Well, since ETEC was retained
with respect to the Midland project, how much of your time
has been spent on it?

A Ch, 25 percent.

Q And how much of your time is spent on the other
work for the Nuclear Regulatery Commission with respect to the
other power plants that ETEC is consulting for?

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

this, I would estimate the total time has probably been 60 to

70 percent.

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

involved an analysis of underground piping?

|
i
|

|
3
|
|
|

- - ‘ 1 -
oasS saeval SAaporiens, Tine.
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a No, it hasa‘'t.

Q Have you and Dr. Chen been together at each of the
meetings that have taken place with the applicant on the
Midland project?

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

volved in two meetings with the applicant, the cne in February

1980 and the one Tuesday.

Q And beth of you were present?
a We were both present at those two meetings,
Q All right, sir.

Have you had any direct contact with the Nuclear
Regulatory Commission in which Dr. Chen was not involved?

A Well, I talked to Tony on the telephcne, Cappucci,
several times without him being iaveolved.

Q Was that just to inguire on the status cf the pro-
ject, or what was the subject of these telephone calls?

A Usually he wanted us to do something for him, get
the SER in, or this scrt of thing. I don't recall anything
very technical. It was mostly scheduling and this sort of
thing.

Q Have ycu prepared or has ETEC prepared a Draft

& Serm 1 : 5% e} . ; :
Safety Evaluaticr. Repors wizh respeact T Mmechanlila. eagineerinc

-

s— 3 ,ﬁ,‘
7a > J
Sca< scerai :Raponan. ine
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functions at the Midland facility?

A When we came oz bcard com this project, the NRC had
a finished rough draft of the SER with several cpen items in
it, sc all that we have done as far as Midland is concerned
is make our comenty on the cpen items.

Q Is one of the open items the settlement effec:s
on the underground piping?

A Yes, I believe it is. We haven't Fcocne anything on
the TER for eight months, so I'm not really sure.

Q Were there any words drafted on the settlemeut
effects on the underground piping for use in the SER?

= I don't believe so because I believe at that time
there was no change-- I think our comments were the:e was no
change f£rom what NRC had written on the SER., That's the way
I recall.

Q Had the Nuclrar Regulatory staff itself done any
work analyzing the underground piping at Midland wih respect

| o settlement affects prior to the time that you began your

work?
A Not that I'm aware of.
You mean a detailed type stress analysis?
Q Yes, or anvthing else to inilicate they ware looking

- -

el wieral :zparnu. Zne.
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| at the undergruvund piping ané the effects ¢of settlement on

| that piping?

A They, as far as 7 know, as far as I can recall,
have never given us any information on work they've done.

Q Since yoo've been imvulved 1in this project with
respect to Midland, has the NRC done any analysis itself?

A No: tha% I'm aware of,

Q Have ycou ever met a man named Joe Kane:?

Y I may have. I've heard the name battered arcund.

Q But I take it that your contact in terms of work

assignments and everything else is through Mr. Cappucci. Is

that right?

A Cappucci, and then Brammer, both of them, that

chain of command, strictly the MEB.

Q Would you just desrribe-- You're familiar with the
38, standard and the manner in which calculations are made
to show compliance with that standard, are vou not?

A I believe so.

Q Ckay. I'm sure you are.

Would you just describe for the recori how the

{ intensification factor is applied in the 3sc calculation?
]

A It's applied the same way iz's apszlied i- any

S~ .-

- ,
e S eaerai :;Lﬂrhn.:nm
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ebl?d stress calculations for the code analysis. If that's enough

»

ef an answer for you?

3 Q Well, let me ask the guestion this way:
4 What is the phenomenon that the stress intensifica-
5| tion factor is supposed to take accomnt of in the calculation?
é A Well, what it is supposed to take account of is
7| irregularities caused by scme sort cf a fitting or scmething
8 | other than straight pipe.
¢ Q Isn't it also supposed to take account of cyclical
0 effects on thosa areas of greater stress?
" A Yes.
" Q All right, sir,
9 And to the extent that the particular piping
" analyzed is not going to be subjected %o cyclical effects,
¥ | the use of a stress inteasificaticon factor introduces an
| element of conservatism into the calculation, doesn't it?
" A That's true. I think we all know that the inten-
» sification factocr is basically a fatigue faciar, but I'm not
' | sure the code specifies it as such. 82 if you are building

N - it to the code,strict)y by the code, I would imagine you would
" | have tu use that factor if vou wansed - e - 19

| if vy itec to meet the code allow=-

# able.

— e R P o d
Sdea- eceval :Rapﬁon. ine
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Q Well, let's talk a little kit about that, I'm

sorry I didn’'t take it up with Dr. Chesn. i

The code is not a rigid document -- isn't that
right == in terms of its requirements; that is, it doesn't
have the force of law. Llet's start with that.

A I believe that's right.

Q And there is room for engineering judgment in the
application of the code to certain specified situations, isn't|
there? Doesn't the code say that? |

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

Q In your own judgment? . i

A Well, in my own judgment, the code is conservative
I'm sure. If you meet the code limits you know you're safe.

Q Okay.

And of course I think you testified a little

earlier that in certain situations when you don't meet the I
code requirements under a certain method of analysis, you go

to another method of analysis. !

{

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

1
80 it dces meet the code, the high temperature code. ]
v

"

. Ané

-
-

3

-
-

iping such as that buried at Midland, <zhe

N & 3 ) : -~
- - y ¥
Atca<l] adevei :«zaporun. Z/ne.
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;h.‘.gh temperature code would again be conservitive since e're
not talking about high temperature piping, are we?

A Before I made a definite statement I would really
like t2 go back and go over that code case o make sure =hat
it is only applicable to high temperaturs.

Q Okay.

But if we assume it is, though, would yc1 agree

with me that the use »f that code zase is again contervative,

A Yes. -
.9 Okay. .
A “r it's at least an applicable analysis.
Q As presented to ETEC, 35= was identified as the

criterion against which the stresses would be measured on
buried piping at Midland., Based on your professiocnal ex-
perience, are :here other codes which == or standards which

would be app’ cable to the stress analysis of the buried piping

jat Midland?
A You mean due just to the bending stresses?
Q Yes, sir.
A Not «hat I'm aware of.

.
-

(8]
LA

we Put to one s.de published codes and

(5]
i

andazés,

1

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

|
|
I
|

—~— o~ -~
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! | are there other-- And we've talked about the 35, czitarion

2

3

10

1"

12

13

14

18

18

17

18

19

and we have talked abou: this cocde case 15.92. Puttinc those
to one side, are there other acceptable methods of amalysis,
whether they are embodied in a standard or code, which would
permit one to reach scme cunclusions abcut acceptable stress
levels for the buried piping at Midland?

A Not that I know of, no. This is our first crack
at buried piping.

Q Have you surveyad the literature on this before
you began your work?

A No, we havcn't.v

Q In other words, the applican; and Bechtel said that
they were going to analyze to 38, and that seemed appropriate
to you s¢ you dian't lock any further. 1Is that right?

A Yes. Until Tuesday we always-- As far as I now,
they always said they would meet the 3sc. We doubted that but
they said it.

Q Why d4id you doubt it?

A Well, just the analysis that we did.

Q When you say the analysis you mean an analysis you
that would indicate that at certain points the 3S.

riterion was not me+?

-
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A Right.

Q Other than analyeis, is physical cbservatiosn cf
Points at which stress is calculated to be in excess cf code
allowables an acceptable method of verifying the soundness
ef the pipe for its intended use?

A Well, if a pipe was grossly deformed, obviously

that would be ockay. 1I'm not sure if you coulde- It seems

extensive instrumentation or scmething, yvou may have a hard
time determining. Just by going out and casually looking at
it I'm not sure you could figure it out.

Q The code speaks of wall -thinning as a conditien
to De aveided for pipe, and you'd be able to measure that,
wouldn't you?

by Yes, you can measure it. But just by locking at
it T mean you couldn't tell.

Q I see.

But if yvou were able to measure the actual amoun<
cf deflection?

A IZ you measured accurately encugh vou could tell
whether the pipe has exceeded %ne vield strass.

%tk i 4 NI
< - S8LnK you implied this in scre ofF vou

£ your answers.

-
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abid 1] I just want ©0 make certain I understand it:

4| exceed the 35, limit.

C B The fact that analysis indicates that stresses at ;
3| a certain point in pipe are in excess of the 3sc ecriterion {
4| does not, in and of itself, indicate that the pipe is no i
5| longer safe for its intendsd use, does it?
4 A That's true.
7 Q And for the 35, criterion we';Q talking about ;
8| stresses that are experienced by the pipe at various points |
9| along its length. 1Is that correct? =- that we're determining i
0| whether there are any points at which local stresses exceed

g | the 38, criterion? ‘
2 A . I'm not sure I understand vou. :
13 Any place on the pipe theoretically shouldn's \

18 Q And we are cnly measuring, are we not, the effect

8| of settlement?

17 A Per the 3S. criteri. .?
18 Q I want to make sure I understand -- as opposed to |

'® | the buckling crizerion which is essentially a locad combina-

S ® | tion analysis. Is that correct? j
o A Yes. '
22l Q Okay.

P -
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Have I oversimplifi~d the distinction between the
wwo?

A Well, the buckling that I was worried about

originally was the f{irst time we did the analysis we came up

with very high stresses. Ix locking at the profila vou
could see some pretty sharp rises and dipr .n it, and these
arc fairly good-sized pipes, some of them, with thin walls.

And what I was worried about is the crippling
stress if there were a sharp change in radius and this type
of thing, the local crippling if you will.

Q And is c-ippling the same thing as buckling, or
is that what happens after buckling?

A Well, crippling depends a lot on the=- Crippling
can be a local thing, just due to a thin wall with a high
stress in the area, or something.

Buckling, column buckling is the whole pipe would
tend to deform.

Q Well, you say wher you first looked at it vou

were concerned about these local buckling stresses.

A Local stresses, ves, crippling stresses.
Q And has thai concern Jontinued, or has there been

information provider t¢ you tha: indicates that is's unlikely

- -
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that there are any buckling stresses?
A Well, we still have some high stresses but I
guess I would like to see somewhere what the cxippling allow=-

able is of the pipe.

Q How would cne decermine the crippling allowable

in a particular pipe?

a Well, it's very simple. 7There are equations for
doing it.

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

A They're found in most textbooks.

< Ckay.

Is tihe buckling criterion based on an elastic or

a4 plastic analysis of the pipe?

A Well, if you're talking about column buckling,
you know, that scrt of buckling-- Well, any time essentially
if you go past the yield point or a certain point, then you're
just going to buckle.

Q Well, of course the 3S. criterion has stresses
that are in excess of tﬁo vield point.

A That's really true. I shouldn't....I%t depends
on the section. There are classic column curves and-- Well,

-

- : g _ . . o :
+ aesitate o say what thev're fased on rizht now, bus

. .. 1T %
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there are colum buckling curves and this type of thing, or

eguations.

Q

plastic range of the pipe once you are at the-— Let's focus

on the local buckling=

A

» O P O » 0O

O

effects on
range, are
A

Q

whaich

Ckay.

But what I'm reaching for, we are really into the

Okay.

- @ffect. Isan't that right?

The crippling?

Yes.

Tew,

Your answer was ves, I take it?

I édon't know what the guestion was.
All zight, let's start over.

The question is: When you get tiese local c:ippliné
piping, the stresses are well into the plastic
they not?

Yes.

Ckav.

MR, MILIER: Let's take a brief recess at this time.
(Whereupon, a brief recess was taxken, after

the depcsition again resumed.) |

s —_—
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MR. MILLER: Back on the reccrd.
8Y MR. MILLER:
Q Mr. Brammer, earlier ycu said that 60 ¢ 70 pex~
cent of your time you spent on NRC projects. Are those on

light water reactors?

-} Strictly, yes, just the five plants we're doing
for NRC.
Q Qkay.

I can't quite figure out the fraction but it
appears that most of your time then is spent on Midland. 1Is
that correct == of the time that is spent or NRC work?

A It has been lately.

Q Okay. ‘ |

51

* Is there any perscn who works for you with respect

to the Midland prodject?

A Well, it varies. At times “..ere are, yes. Right

now there's a Zfellow that's doing a confirmatory analysis as |

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

not related to buried piping.

On some of the analysis I did, I didn't do all of

|
|
l
l
!
the work myself. Scmebody else did it. i
Q Did you check the work that was dcne by zhis cother |

-~ -~ : -~
1 ca aseral -240“ riers, &/ne
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| marked 3remmer Deposision Exhibis

individual?
A Yes. He did it under my direction.
Q Qkay .

Was there any attempt made to survey the litera-
ture on analogous situations of buried piping subjected to
settlement, differential settlement?

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

Q S0 in many senses, as far as you're concerned,
this Midland analysis is really unique., Is that correct?

A Yes.

Q Okay.

MR, MILLER: I would like the Repcrter to mark as
Bremmer Deposition Exhibit 2 a l2-page document which bears
the initials JB in the upper left-hand cormer. It's dated

January l6th, 1981,

(Whereupon, the document
referred to was marked as
Bremmer Deposition Exhibit
2 for identification.)
3Y MR. MILLER:
Q Mr., Bremmer, I show veu a sdocument that has been

- =z - g s s
Y M 4 R e A B e et - - >
4 20T LGBNSisalation anc J
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ask ycu if you wrote that document?

(Handing document to the witmess.)

A Yes, I did. {

i
Q And for what purpose was it prepared? '
A As backgrousd for this meeting we had an Tuesday.

We were trying to see what the basic == if there were any l
basic differences between our analysis and Bechtel's analysis.
Q And what did you ccnclude? |

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

assumptions for the end conditions fcor the piping and got

i

points and got some different results. We made different E
|

|

some rather high stresses at the ends, at the anchor pecints.
Q 1l right, sir.
In terms cf corrective action I take it that

dealing with high stresses at the anchor points is a much

more manageable problem than if the = ' isses are shown in
the middle of the vard, if you will., 1Is that correct?

A I would assume they are more accessible, ves.

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

not, that the aprlicant and Bechtel plan %o take account of

these end conditions as necesrary when the piping is ficted

| 12 ® 'sg'. ‘-ha- -
i - - - - - - - -

~~ — -~
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A That's what they stated.

Q And T take it that would be the sensible way %o

deal with these local stresses at the end points.

right?

Isn't that

A Yes. When we did this we &idn'+ know what they

were doing and we were concerned that they were ignoring i=.

Q Let's talk just a little bit about the number of

deflection input points.

Numbered paragraph 1 in the middle of page 1 of

Exhibit 2 says:

"The main points of difference appear

to be (l), the number of deflection input points

required to define the stresses in the line."

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

| ask you about.

Is thers a certain number of points that are re-

gquizred in order to do this

A Well, you want to match the profile of
as closely as you can with your analysis.

were exactly correct, the more points vou had, I would thinke—

analysis?

And if

the pipe

your points

I mean if your measured data was exact’y the way the pipe is,

| the more points you use in your ana.ysis, the more aca:

- .-
- ——
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your analysis would be.

Q Well, we know, dc we not, that the measurement
is not precise?

A As of Tuesday.

Q Witch that as a condition of the analysis, do vou
believe that the more points that are used the mors accurate
the analysis will be?

A t appears that maybe what should be done is some
sort of a curve plotting, you know, take the best average
curve through it if you have a scatter band of points.

Q That's a recognized technigque for dealing wisth
data of this nature, isn't is?

A Yes, somd wathod of doing that.

Q Okay.

Have you discussed that with Dr. Chen?

A Not to any extaent.

Q All right.

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

£ront of you, do you not?

A Yes.
Q Numbered paragraph 2 talks about she condi<ions

.-

the ends of the line, and we've already discussed =has PO4n

S~ —— » Ead
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I take it. Is that zight? That's what we were talking about,

as to0 whetier they were fixad ore—

A Yes. We were concerned with that area and we are
interested in what the fix will be and this scrt of thing.

Q Then the reliability of measured deflections,
the fact that the revision of figures indicates that there
has been -- that there was a change in the profile lines.
Has that matter been resclved to your satisfaction as a
result of Tuesday's meeting?

A Yes, we understand now what was done with respect

to the reliability and....

Q Are you finished?
A Yes. Did I answer your question?
Q I think so.

There was scme concern about the size of <he draw-
ings from which you were working.
A Okay. The initial analysis that we did that we
sent Bechtel, our analysis and the computer output, the whole

bag of wornge-

Q That was in October 19807
A Somewhere in that area, ves.
= Jes, siz.

eI Py, 7
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A We didn't have the Bechtel itemized daflectioms
at that time., All we had was the figures 19«1 and 17-2,
sc we got our deflection data from that by scaling it, these
figures. We scaled them as best we could but, you know,

they're pretty small figures.

Q Do you now have the actual deflection data from
SBechtel?

A They sent us their stress report, and we have the
data that was in that report, if that's the latest data.

Q And is that adeguate for your use in terms of--

A - That's what we used for this analysis here, except

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

went. bDack to our scale.
Q I see.
Would it be useful to you %o have larger si:ze

drawings or all the data deflect!-n points for your analysis?

| A Yes, it would. And a’so in our analysis we didn's

have the detailed configuration ¢f the pipe. We had to make
some assumptions.
Q Qkay.

There were drawings that purported +o show those

| detalils “hat were shown to you at the Tuesday meeting, were

|

|
|
|
|
|
!
[
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there not,~-
A Yes.
Q - those sepias?
A Yes. I believe they're going to send us a copv.
Q Ckay.
Now on page 2, the first sentance states:
'Tﬁ. ETEC analysis is not a rigid analy~-
sis by any means but was done to see if we are in
the same ballpark."
What did you mean by the words "rigid analysis"?
A Well, it's not the kind of analylii you would do
tc make a good comparison because, like I say, we didn't
save the detailed drawings, the detailed deflections and
this sort of thing. Wa were just :éyiag to compare methods
mainly.
Q The next to the last sentence on that page says:
"In some areas the geometry did not

§ em compatible so assumptions were made."

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

2it or==

A Well, especially around at the ends of the pipe

we tried to get the gecmetry from the Sechtel stress raport

S~ — 5 3 -~
Utce< saeral :zpvun. =ne



alhlg ' and some numbers didn't seem o agree with the dimensians

|
~ ?| they had written on the line.
' Q I see.
s A So what I'm implying is that maybe the stresses .
' at the ends zre not exactly right, and maybe the stress
8| indices that we used are not exactly right because we assumed
7| what bend radiuses they had and this sort of thing.
' Q On page 3 it's a summary table of settlement
! stresses and profiled systems, and there were three lines
" that you used for your comparison. Is that correc:?
Q" " A That's right. We have not analyzed all your lines
1 bucause locking at it, we took what we thought would give us
" the worst stresses.
. Q Okay.
" A Some of them are cbviously probably okay. |
" Q All right. ‘
Ly Just sO the record is clear, the first column on E
Wiang Lafs 19 Ahe 1ins Sdantifisd by first thae~ The fices |
1'{ number is 26 inches, and I take it that's the diameter of the 1
o ol line. %
i A Right. |
2:! » And then CHBC = 34 is the specificz line

S~ - g .

’
- » |
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A Yes, this is identification on the prefiled lines
on Figures 17-2 and 13-1.
Q All right.
The next four columns say "Simply supported lines.”
Does that mean that that purports to calculate the stresses

as if the lines were simply supported?

A Yes, at the ends.
Q What do the words "Simply supported" mean?
A No moment restraint at the end. They are free to

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

Q And I take it that‘the last three columns which
have the heading "Fixed ends" are where the pipe is==

A == anichored rigidly.

Q = rigidly, so it cannct rotate, that that was the
assumpticn that was used.

A Right.

Q All right.

Under the "Simply supported lines" column, the

first column under that is "Bech:zel repcrt." What is that,
maximum psi?

A In the 3Sachtel repcr: thev gave us

-

O
i

strass
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which I assume is the zaxiaum stress they counted on that

line.
Q All right.
And what is the next cclumn? What do the words--
A Okay. Tis is the eguivalent ETEC stress,. This

is the stress that we calculated using the exact same de~
flections and the exact same points, input points that they

did.
Q All right.
There are two numbers in each of those colunmns

for the 26-inch OHBC 54. Under the eguivalent ETEC calcula-

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

sent?
A Okay. I have foctnotes here but I can explain it
to you very quickly.

The first number, the upper number is the stress
that we calculated at the location that the Bechtal repcrs
said they had their maximum stress, sc what I'm doing is
comparing our calculated stress with their calculated stress,
and ycu can see that tﬁ;y are very close.

Q 21,665 and 21,648, 1Is that right?

A ies.

Ead

o~ — » '
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eb39 ! Now the stress below that is the maximum stress

R

that we excountered in the line. And this is the stress, the
3| dip that we were talking about in the Tuesday meeting, if

4| you remember,--

: Q Yes, siz.
8 A == which Bechtel says is now straightened out, so
7| that's no longer a problem.
8 Q Okay.
9 Then the next column is-- What is that column
10 heading?
é; " A That's where I put the deflections in at 20=foot
12

intervals instead of the same intervals that Bechtel used.

13 Q Okay.

14 Was 20-foot intervals the shortest interval at

18 | which measurements were taken?
1 A I believe as I recall—— I don't know what they

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

'"® | report I believe had them at 20-foot intervals.

. Q And that of course changes the values, does it not?
» A Yes.

21

Q And of course using the Bechtel methed, vou're as

.-
.- - . -

. 3 N { - Yo
| 313,476 pounds per sguacse inch, which is prohably

s--‘" T e e
- M nbemes
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the code allowables, isn't it?

A Yes. As long as vou're within the code allaw:blas,i
a0 matter whether we agree oz the stress, it would be ckay ;
with us. i

Q And I take it that your calculation of 260,000 psi |
would probably be in excess of the code allowables? 1

A Somewhat, yes.

Q Then the last column under the “Simply supported l.
l.nes" is the March/April '79 deflection. Is this to show %
the difference in profiles from the March/April '79 to the '
September '79 profile?

A Yes.

Q I take it then that the first three columns under |
"Simply supported lines" are based on the September 1979 |
profiles. Is that correct? i

A They are based on the data that was in the Bechtel ;
report, == i

Q Qkay. !

A -= whatever that is. !

Q Ckay. !

?nd *Len I take it that the same=-- Well, for the |
fixed ends there are only three subsidiary columns. You

- e -~

ry =il R Y ]
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don't have the equivalent ETEC—

A Bechtel d&idn't run it in that condition.
< I see.

A So we're on our own there.

Q Okay.

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

Under the equivalent ETEC confirmation and deflec-
tion at 20-fcot intervals columns there are -- instead of two
numbers there are three numbers and then there's an explana~
tory foot note.

A Okay. Bechtel had two numbers in their reports.

Q Okay.

And you were 3ust unable to tell?

A Yes. This was the area we discussed a little bit
in that meeting, that I was unclear where the 36=inch line
and the 26~inch line joined.

Q Ah, I see.

A So I didn't use any indices there. I'm not real
sure ¢f the geometry even in that area.

Q 3ut there are drawings that are going to be pio=-
vided that will clear that up?

A Suprosedly, ves.

y Py P o d
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e042 <3 t The rest of it is just our profile, and a little

.£;u 7! more exzlanation of where the stresses occurred. ?
31 o] When you say "the rest of it" you're referzing to i
4] the rest of Exhibit 22 i
5 A Right. |
8 Q From your evaluation of the data, Mr. Brammer,
7 are you able to tell whether or not the preloading of tae i
8 diesel generator building had any effect on the buried pining |
¢ that was .n the area under the preload? |
» A Well, it changed the profiles of the lines. From

6; b the original set of profiles we got to the latter it was
12 changed sco presumably it did.
b Q Okay.
W Do you recall whether cr not any of the stresses
1 that were induced by the change in profile are iu excess of
“i code allowables?
Ly A There are some areas where the stress is in excess i
1 | ©f code allowables. Whether it was due to this or not I ;
i can't say right off-hand. i
R " Q In other words it might just be due o diffo:cntiali

2

sattlament?
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Q Qriginally?
A Yes.
¢ 2'é ke o show vou a docuamramt that 2as bers

narked as Chen Leposition Exhibit ? for identificatioan.

(Zand: 2g document to the witaess.)

1 ask yeu Slrst whe=her you have seen tiiat docunen

before?
a ¥es, 1 have.
g Did you draf+¢ that document?
P Yes, most ©f it anyway. I thiank Dr, Chen nald some

inputs, but it's basically aine.

w » weuld like tc al.o ghow vou ¢ document %Shat has
bren macked af Chen Seprsation Txhanil W2 for idencilicaziol,

A w2 raoceived i e peges after the first [av- e

severse orcer. In other werds they arze aubered 10, 9, 8.

But czan we agTee “hait Chen Depositicn ZxRiit e

ell, £irst le~ me ask you, icocking from back %0 frunt so
Yo get it an the righ+t sequance cf "xhinit 13, do you. recall
having seen tils docun.nt defore?

(Eanding document = the wi+tness.)

A This wis basec on sometiing similar =+ 24is., I'rc
N0t sure this is the sanme one. Fur some reassn it looks

-

-
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different, :avbe bocause it's batkwuris.

e ATe You saringe that Exhibit 3 was a respaonse o
Exhizit 137
I repiesent to yocu that Exhibli« 13, e lust three

pages of it, Tw geverpts from a Corr of Engileers Drafs

Rer>rt on their examination of the sclil corditions at Midland.

Do you recall Sein¢ asked for ETEC's commurnts

-

cn the Corps apar+?

A Yes, we did that, and that's what this is based on.
(Isdicating.)

o Extibit 3 is ln reponse *o that reguest; is that
Lorrect?

R Yes,

" Ckay.

A 3ut this doesn't loock like that, Lut....

c Sxbhibit 13 doesn't leck like -he Corps renoit”?

A “hat I remember of it.

Q Well, was it a multi-proe Zocument?

A No, we jJust saw a few pajes, or I juuc caw a few
pages., That's all. Tony ser: just <he part that concerned

a8,

more Or less.

~
-

- . - -~
mut's Toay Cappucsi
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i3
| yeur woexds?
; A Tes, they ate.
i e Qkay.
| What 4id you mean by the words "true stresses"? |
A Well, sbvicusly since the element of the matexial

'3 |

4

16

7

18

-
-

is arouand 90,000 yocu are not going =0 get 212,000 withont it
supturing and the pipe didn't zrupture. Thaese are just based
on an elastic analysis whare you're oz the straight porsirn
of the stress~-strain curve.

OCnce you get past the yvield point the cusve nds
over. You get the st ain. The stress doesn't go up at the

S7.me TATIC 3Sew

e This is the picture tha® Dr. Chen drew for us
esterday as Chen Depogitiun Ixnibis 11,
(§anding document: %0 the witness.)
A The stresses I calcula+ted were based oo the facs

chat the stress-strain - >.aticnshi= would follow this lin

2 A 2 C; is that right?
A Yes, o A t° whersver it goes.
Q Ckay.

But in order ¢to do a~ analvsi

L
0

Ncifate whas

T . - -
the ¢t2e stresses were, one wouls -~2ve &2

ih
0

ABric

- - -~ -
-~

ol saersl Tlapormers, Tine
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A

o dicay .
Were you surprised whem you got this document
from the Corps °f Engineers commenting on ;iping analysis?
A Welli, I diln't realize they were involved in the
piping, if that's what veu'ze askinc ma.
Q 0id you ask Mr. Cappucci the reascn for it?

—

A I didr t, no. Dr. Chen gave it to me and said to

lcok at it.
Q Okay.

Now you vis.ted the Midland site just ance. Is

| that correct?

A Raght.

Q Do you recall the nature of any presentaticns that
were made with respect to buri~d piping?

A I don't recall the detail The buried pipinc
presentation was jsuch a smal. part of :he'ove:al; pleture

that-= I just don't really recall what they did cav.

] Q Do you recall that anybody expressed any concern

©v .r the penetraticn of the service water pipes throuzh the

wall of the service water structure?

A I'm not sure that they &id at that meetinc., There

| has besn concern exgressed since zhen.

7~ -

\ } D T
Scass) scoral SAuporien, =ine.
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Q 87 whom, 8ir? ETEC oz
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A The Torps of Engineers. Arnd that doccument——

Q Zxbibit 132

A Yes. |
(Continuin -= 1S Cne.

|
{

And we ha'e some concern just due to the Zeflecticn
)
|

at all the penetrations really, due t> the deflecticn and
the slope of the pipe as they apprear 0 go into the building, '
Q That 1s that the pipe is so close to the pene-

+raticn that a small amount of 4differential settlement coul

—-—

bring the pipe into contact with the building?
A Right.

Aud alsc it aprears from the proliles trat th .
ends a:t the penetraticn rrea, scme of the piping has a pret:y ;
severe slope, relatively speaking, that you may have :loa:an:e;
on one side and not on the cthar tyvpe of thing.

MR. MILLZER: I would like the Reporter %o mark
as Brammer Depcsiticon Exhibit 3 an undated, unsigned docu-

ment which bears the initials TCC in the upper right-hand

-

corner. It says "Response to service water pipe concerm.”

- - -~ -

ea=="scarai = \aporiers, Tine



2250 Whereupon, the document

. : refarved =o was macked »s
3 Srammer Depositiosn Exhibis
-

3 for identification.)

Y MR, MITLIIR:

:
!
s | Q Mr, Bremer, I show you a document which has been
| : : . e XAl
? ; marked as Brammer Deposition Exhibit 3 for iden-ificaticn,
i . 3
8 and T ask veu if you have ever seex that before.
9 (Banding document to the witness.)
° A I den't recall seeing this, no.
; b Some of what is in here is in this Corps repors,
e .
12 - - 2
. I believe.
|
‘31 Q Yes, sir.
|
"i I show you a document that has been macker as =-ad
" ODepecsition Exhibit 9, November 8th, 1980, I apologize for
"} the gualicty of the copying of the first page. I will repre-
17 | .
7: sent tO you it DuUrports to be Mr. Hood's notes of the
!
i - P a
| February 27the.dith meeting.
1
[
18
i (Eand g document =2 the witness.)
20 | . - o .
| Would you tuzn, please, tC page 3 of that dcczment?
- { -
21 ! - ] - Bl - . - . . &
 There's a speciiic paragiash thas deals with the Coros of
22 |
| Zngineess' concern atout sarvice water PiPes. D¢ you see Thaz?!
~n — ~_ o~
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A It starts with *"During the tour...."

Q Yes.
Would you just read that pazagzaph gvex?
(Witness reviewing document.)

A Okay.

Q Does that refresh your zuccllection that there

were specific questions raised by the Corps during this sit

| tour with respect to the service water pipes?

B At the meeting itself, I still don't remenber that
point being brought up. From this data and their repor:,
they actually toured that area and after the tour was cover,

I don't recall whether they said anything at that meeting or
not.

Q Having lcoked over Brammer Depcsition Exhibit 3,

service water pipes, the guestior of differential settler ent
caus.ng an impact Setween the pipe and the penetrations wes
not a concern?

A Well, not necessa:ily. This plant is supposed =2
be designed fur 40 vears or scmewhat, and you're gdizg £ nave

adéditional settlement.

| 4 ' . ) & . -
| ALB0, it"'3s to De Cesigned for seismic sonditcions

!

does that indicate that at least wis» respect to thos+ specific'

ee- saerai SAaporiers. =ine.
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| where you may get scme differential movement.
|
' Sc there is some clearance but it is probably less
than the design spec.fication regquired to cover these other
centingencies.

5S¢ no, it wouldn't solve all myv problems,

MR, MTILILZR: I would like the Reporter %o mark .s
Brammer Deposition Exhibit 4 a letter from Mr, Tedesco to
{Mr. Cock of Consumers Pcwer Company dated October 20, 1980.
(Whereupon, the document
referred to was marked as
Brammer Depnsition Exhibic

4 for identification.)

BY MR. MILLER:

Q Mz, Brammer, I show you a document that has been
marted Brammer Deposition Exhibit 4 for identification and ask
you if you have ever seen that document before?

(Handing document ¢o the witness.)

A Yes, I'm sure I've seen it.

Q Would you lock at the last page of that document,
please?

! The last page is a table and on the far right-hand

is2de <f the table there are twe handwricten zclumn

- ——— -

—~ — . -
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is that you: handwriting, sir?

A No, that's not in zy handwriting.
g Do you recognize it?
A We didn't write ths letter. I suspect these

Stresses are based on that original Cctober stress anzlvsis

that we sent o NRC.

Q Are you now referring tc Chen Deposition Exhibis 9

| for identification?

(Eand..ng document to the witness.)

A Yes,

Q Well, it's a fact, is it not, that the stresses

|

that are shown in that handwriting are the same as the stresses|

that are shown on page 2 of Chen Depositicn Exhidit 3?
A Yes. Well, we answered this based on that original.
That's why we did the original calculaticn, really, the

comments on this.

Q Referring to Chen Depcsition Exhibis 27
A Yes.
Q lLet me see if I can recapitulate:

You made the stress calculations %o respend tc the
Corps of Engineers' report in July. Is that right?

-

2 That's....7es, mcre cr less.

|
|
[ ]
1
|
[
{
|
|

o~ — -
Sce< aceral :Zpoﬂm Tine
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Q Well, what's inacrurate about it? %

A Well, we did both of them at about the same period |
of time when we made our calculations, about the time this
came in, sc we included these in the reply.

Q I see.

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

work, you've been making calculations with respect to stress,
and you were zhle to respond to the Corps of Engineers' in-

quiry and prepare your stress repor:t from the same calculations

é
Is that correct? E
A Yes. ?

- Q Okay.

Was the transmittal of this information to
Mr. Cappucci on July 30th, 1980, the first time that he was
L.” med by you or, to your knowledge, any other person at

ETEC that cal.ulated stresses exceeded coode allowables for

underground piping?
A = don't recall. I would assume that we probably had

telephone conversations zbout it before then.

Q Did you discuss how, if at all, this information
should be made available =o Bechtel and she applicant?

- .- - F > = I . e L - -
A + Well, it was nacde available %o BSech:tel and =he

~ — -~
o0 agier 2i S =/ne.
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| applicant because we sent them the stress report, this,
(indicating), whatever exhibit it is.
! Q That's Chen Depcositiocn Exhibit 3,

That was some time in September?

A I suspect so.

We had a conference call between ourse.ves,
Bechtel, and NRC where we discussed these matters, And at
tha. time we decided, or it was decided that it would be
beneficial if we exthanged stress reports.

And th'rugh the pror=ss of the mails anéd cne
thing and another, it takes a while to get %his sort of thing
done.

Q Is this the conferance call that you're referring
to, the one described in Chen Deposition Exhibit 7 fsr iden~-
tification?

(fanding document to the witness.)

A It may have been.

It seems like we sent this to NRC befcre September.
Indicating.)
Q When vou say "this," you're referring to the stress

‘repo:t. Exhibit 9?

- - P - -
A Jes. 3ut I really don't recall.

N 3 i / e
wlce- scevai :'Rdnﬁﬂ e
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Q

Were vou the perscn whe actually did the calcula-

ticns which indicated that iz some instance code allowables

had beex exceecded uging the mgid 35: approach ¢t the calcula- |

tions?

A

0

how it was

Exhibit 9?7

Yes, sir.

These calculations?

Yes, sir.

I didn't do the actual werk on those. I directed
to be done.

Okay.

2ut you knew fairly socn after the results were

complete tha. there was an apparent excess over code allow=-

ables in scome of the=-

~

Q

Regulatory

Per our calculations.
Right.
And in fact it was transmitted ¢o the Nuclear

Commission as early as July 30th of °.380 when vou

commented on the Corps ¢f Engineers' repors?

A

nave Deene-

-
-

Well, it was obvicusly transmitted then. It may

L -
Zven esarliasr?

-~ o

"y D T
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A I éon't know, |
Q Did you suggest that this iaformztion ought o be f
brought to the actention of the applicant ivmediately so

that these differences could be resclved? :

-4 Well, I don't know as I said it that way. We knew |
that something should be done about it, had to be done abocut ;
ic. |

Q Did Mr. Cappucci say anything %0 you about informe f

ing the applicant of your results and getting together with f

him in July and August of 19802 1 %

A . Not to my knowledge,.but there's a lot of talk g
between Dr. Chen and Cappucci that I'm completely unaware of, i

Q Okay. E

MR. MILILER: Why don't we take a shors break? I i
think I'm close ¢o being finished. ;
(Whereur-n, a brief recess was taken, after ?
hich the depr-ition again resumed.) f
MR. MIIIER: 1I have no further guestions,

Mr. Brammer. |
(. JONES: I have nothing for him. }
(Whereupon, at 11:05 a.m., the taking of the

deposition was concluded.)

ol

-
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CERTIF ICATE OF NO” ARY PUBLIC AND REPORTER

I, William R. Bloam, the officer before whom the
foregoing depreition was taken, do hereoy certify that the
withess whose testimeny arpears in the foreguing depesiticon
was duly sworn by me; that the testircony of said witness

was taken in Stencmask and thereafter reduced to typewriting

| by me or under my direction; that said deposition is a true
record of the testimony gi . en by said witness; that I am neither

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

the action in which this deposition was taken; and, further,
that I am not a relative or emplovee of any astorney or
counsel employes by the parties hereto, nor financially eor

otherwise in*.rested in the sutcome of the action.

-
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i

Notary Public in and for “le
District of Columbia

My commission expires 14 August .985
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