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PROCEEDINGS
JUDGE BRENNERt Good morning.

Whereunon,

STANLEY G. CHRISTENSEN,
G. DENNIS ELEY,
and
DALE G. BRIDENSAUGH
resumed the stand and, having been oreviously duly sworn,

were examined and testified further as follows:
JUDGE BRENNER: And welcome back to the witnesses
also. We expect to comlete your testimany., at least on
this subject, this morning you will be glad to hear.

We are ready for the County to conduct its

redirect examination.

MR. BRIGATI: If I could have vour indulgence for
one more minute, Judge, so I can get organized her=? I’m
SOrry.

JUDGE BRENNERs Surely.

(Pause.)

JUDGE BRENNSZR: 1 will note for the record that
we have the appearances for the same three parties that w2
have had all week, that is, the Staff, LILCO, and the
County.

MR. STRO'JPE: Let me just note also.

Judge Brenner, that I will have delivered to you *his
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morning the errata sheet containing all the joint
corrections for the September 20th transcriot.

JUDGE BRENNERs: All right. Thank you.

MR. STROUPE:s 1 bhelieve you were correct., You
told me last week that your copy had the uncorrected version
of the shot-peening testimony and 1 found that to »e true in
my copy also.

MR. BRIGATI: As a preliminary matter, Judge,
while we are talking about aopearances, will the racord
reflect that Professor Sarsten was here for the testimony
yesterday? He was sitting over at——

JUDGE BRENNER: Well, we don’t usually do that.

1 mean if you need to make a point of it, you can.

MR. BRIGATI: 1 think I would like the record to

reflect that fact.

JUDGE BRENNER: I personally did not observe

whether he was here for all of it or nct. I saw him h:re at

times.
¥R. BRIGATI: Well, Mr. Goddard was sittina here.

WR. GODDARD: He was here until anoroxinately two

o’clock.
JUDGE BRENNER:s All right.
MR, BRIGATI: I think it is imnonartant t»n note,

Judge, because his testimony was beiny discussed during part

nf the cross-examination, that he was pres:-nt.




130 01 03
WRBeb 1
2
‘.’ 3
4
5
6
7
8
9
10
1
12
13

. 14

15
16
17
18
19
20
21
22
23

25

24253

JUDGE BRENNERs It is usually not that important
because, in my experience -- and [ am not talking about this
proceeding necessarily — people who are not present are
capable of readirg transcript and thereby learning what
occurred, too. You can’t infer anything from absence. You
can infer something from presence, though.

I don’t know what your point was, but you made
it.

MR. BRIGATI: Thank you, Judgje.

JUDGE BRENNER: Go ahead.

REDIRECT EXAMINATION

BY MR. BRIGATI:

Q Mr. Eley, on cross-examination you testified that
you did not make any i{ndependent calculations undar the Dz=MA
rules because you did not believe it was relevant to d» S2.

and "relevant” is your word.

Do you recall that testimony?

A (Witness Eley) [ do.

Q You also stated that someone had told you that
the DEMA rules were outdated, and that NEMA was goin3y to

release a new set of rules.

Do you recall that testimony?

A That’s correct.
Q Who gave you that information?
A This was Mr. Bob EZcker, who is the
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secretary-treasuer of DEMA, and he advised me that the rulss

WRBeb

were out of date and at present being revised. And he said

that they were out of print.

And 1 asked him for an interpretation of the
ruling with regard to torsional vibrations, and he said h2

would not do so hecause they were out of date.

MR. STROUPEs I will again Judie 3rennsr, movs
to strike at this point, that bein3 a form of rank hearsay.

I will of course inquire irto that further on recross.

QO WV O =\ & R & W W

MR. BRIGATI: Judge, under the Federal =ules,

hearsay by an exocert is permissible. I don’t know how

anybody can determine what DEMA’s current status is except

n

hy checking with them.

w

JUDGE BRENNER: All rignt. I understand the

—
Es

15 position.

16 We are going to grant the motion to strike.

17 There is hearsay and then there i{s hearsay that is just

18 incapable of any probhing, and that hearsay we just heard

19 falls in that category.

20 You cannot have a conversation with one person,
21 whether it is an officer of an organization or not, and then
22 we get this witness” interporetation of what that person

23 said. And even if it is accurate, there are fust so many

no
H

hetter ways, in a sophisticated nroceediny with

sophisticated parties, to get evidence if the County

25
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believes it had evidence that the DEMA rules are no longer

appropriate.

So the motion to strike is granted as totally
insufficient foundation for any finding of suhstantive fact,

hased on what Mr, Eley just told us.

MR. BRIGATI: May I ask Mr. Eley a couple of
foundation questions to try to reconstruct his testimony, or

overcome your ohjection, Judge?

JUDGE BRENNER: You won’t be able to if it is
going to be based on this conversation he had with that
person who is an officer of DENA.

MR. BRIGATI: Regardless of the circumstances of
the conversaticr? Is that correct?

JUDGE BRENNER: Yes, given the other reasons I
stated, there being so many better avenues of obtainini that
information if it is in fact true information. It is 710in3

to be incapable of testing by cross-examination here,

totally incapable.

That is different than the other uses of hearsay
sources of information hy which an exoert can form an
opinion on expert-type tnings. So we have granted the

motion to strike.

MR. BRIGATI: I understand.

8Y MR. BRIGATI:

Mr. Eley, Professor Christensen was asked whether
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he was aware of any firing pressures measured with a Piezo
transducer in excess of 1680 psi. Do you recall that?

A (Witness Eley) Yes.

Q And he testified No. Is that correct?

B That’s correct.

Q Do you recall what the reported firing pressurs2
on the Shoreham EDG at full load with the Piezo transducer
was?

A Yes, | do. It was 1580 nsi.

Q Professor Christensen also stated that he had
reason to doubt the authenticity of that data which was

embodied in LILCO Exhibit P=35. Do you rz2call his testimony

in that particular?

A Yes, | do.
Q Do you share his reservations?
A 1 did a calculation with the Piezo electric data

and | found out that the break mean effective pressure for

that particular cylinder came to about 91.3 percent of the
full load rating, as [ told you nefore. So that that
cylinder was not develooing full power, and the other

cylinders must have been taking more power than full oower

in the other cylinders.
The cylinder that was giving 90 percent oower,

91.3 percent power, if that had been at the full power

rating, I estimated a figure of 1677 psi i(or the maxinum
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pressure. And if the other units — the other cylinders, I
should say, were having to provide more power than the
normal 100 percent in order to develop 3500 kilowatts at the
hoard, then they would have been in excess of 1677 psi.

Q Are you suggesting by your testimony that the

engine was not running at 3500 Kw when that Piezo transducer

pressure reading was taken?

MR. STROUPE: I am going to object to the form of
the question. It’s a leading question, "Are you

suggesting....”
JUNDGE BRENNER: The ohjection is sustained. Why

don’t you renhrase that one and be more careful in the
future, because the objection Aoes not fully cure the harn
with that kind of question, as you know.

YR. BRIGATI: 1 understand, Judge, and [’m trying
tn move things along.

JUDGE BRENNER: [ sustain the objection.

BY MR. BRIGATI:

Q In your opinion, was the engine operating at 3500
Kw when that Piezo transducer reac’ing was taken?

A (Witness Eley) It could have heen operating at
3500 kilowatts with the load on ihat particular eylinder at
91.3 percent and the other cylinders takinjy up the excess
load in order that 3500 kilowatts rould be attained at the

noard. Yes, it could still have heen running at 357
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kilowatts.

Q And what was the BMEP of the particular cylinder
whose pressure readinjy is reflected in the digital data,
LILCO Exhibit P-35, and the crank diagram, LILCO Exhibit
P=5?

B 91.3 percent of 225 BMEP.

Q And what is the BMEP of a cylinder in order to

produce 3500 Kw?

A 225 BMEP.
Q On all cylinders?
A That is what you have to attain on all cylinders

to be able to get 3500 kilowatts at the hoard.

Q Do you have to attain that in each cylinder?
A You have to attain that in =ach cylinder, y2s.
Q Professor sSarsten =--

MR. STROUPE: I helieve he is here today ==

Do you mean Professor Christensen?

MR. BRIGATI:+ No, I said Professor Sarsten,

NITNESS ELZY: Could I just qualify my last
statement?

Some cylinders could be up and some cylinders

could be down on that 225 34EP.

JUDGE BRENNERs That {s quite 3 qualification.
In other words, you have just chanjed your oreviols answer.

YITNE3S ELEYs ell, if they are all at 225 8MZP
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and exactly balanced on each cylinder, then you would
develop 3500 kilowatts. 1f one was down, the othars woull
\ave to be up in order to develop 3500 kilowatts.

BY ¥R. BRIGATI:
2 Professor Sarsten testified that it was possible
to calculate the BMEP of 3 cylinder from tne data reflacte”
in I.LILCO Exhibit P-35. Did you use the nethod that

Profcssnr Sarsten was raferring to on that pmarticui:lar

occasion?
A (WNitness Eley) | used a method of plotting the

data out on a ressure-volume diagram, then | used a
planimeter to work the area, divided it by the lenjth of the
diagram and multiplied by the spring ratinj. And that’s the
only wa, that I know how to do it. That is the only way to
Jo it.

Q Mr. Eley, assuming that the pressure in the
cylinder from which that Piezo transducer reading was taken
was 1520 psi, and assuning further that that cylinder was
only developing 91.3 nercent of the 225 BMEP needed to
produce 3500 Kw in this engine generator set, is it possihle
for you to estimate the pressure that was oresent in the
sther cylinders during that operation?

¥R. STROUPEZ: | am coing to object to that

hecause | don’t see how, hased on his previous answers to

questions, that could he possible.
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WRBeb 1 JUNDGE BRENNER: The objection is overriled, WHe
2 vill let the witness give his answer and an explanation, and.
e 3 then you can come back at it if you need to.
4 WITNESS ELEYs It is dependent upon the halance

of the engine. If one cylinder was taking all of the naower
that was missing from the cylinder which was low, then it

would he an excess of 1677, all in the one == 1677 psi, all

Rut if each one of the other seven eylinders was

5
6
7
8 in the one cylinder.
9
0

taking part of the loss of power in the one cylinder, then

1 the maximum pressure will be in excess of 1677 psi for 2
12 smaller amount sorsad over those other seven cyliniders.
13 BY MR. BRIGATI:
‘ 14 Q Can you estimate— Assuming all the other
15 cylinders were 1in nalarnice, ¢an you give us an estinated
16 sressure that would bhe present in the other seven eylinders
17 an the average to make up for the lower pressure in the
18 cylinder whose pressure reading data is reflected in LILCO

19 Exhibit °2-357

20 MR. STROUPE: Judge Brenner, I am goinj to lodje
21 a relevancy o»jectiocn hers, and asked and answered, This
22 matter was gone into at length in the piston testimony. I
23 sat here in the courtroom and heard it for two days.

. 24 MR, BRIGATI: I would like to respond to that,
25 Judge.
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| WRBeb 1 JUDGE BRENNER: Go ahead.

WR. BRIGATI: I believe, on the present state of
the recor”, if you look at the record very carefully, there
is a suggestion that the data reflected .n Exhibit P=-35 and
the crank angle diagram, P=5, is representative of the

pressure in all of the cylinders of the engine at the time

CE e N L T 7 I S

those data readings were taken. And that simply is not

3 scientifically possible.

- JUDGE BRENNERs All right.

10 How does this relate to any questions asked of

1 these witnesses an the su»ject of crankshafts? [ was 7j0in3

12 to ask you that nefore the objection we now have hefore us.

13 MR. SRIGATI: ¥r. Stroupe himself asked about
‘ 14 whather we had any knowledge or evidence concerning maximum

15 firing oressures in excess of the 1580 psi reflectad in

16 LILCO Exhibit P=-35. And I think there is an ahsolutely

17 direct connection between the evidence I am trying to adduce
18 from this witness and his cross-examination in that
19 particular.
20 MR. STROUPZ: Judge Brenner, if I might resoond?
21 [ halieve wy gquestions related to 1580 and 172D
22 psi.
23 MR. BAI1GATI: No, Judjge, he also==

. 24 JUNGE BRENNER: Do you have a transcriot cite? 1

25 don’t rememher.
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3. BRIGATI: We will try to find it. We just
jot the transcript this morning.

JUDGE BRENNER$ Why don’t you go to ansther araa
and come back to this. because 1 am concerned we are mixing
testimony in the other area with this., but I don’t know yet,
and 1 want to think a>out it, and I want to look at the

transcript.

I certainly recall guestions about the firing
aressure.
MR. BRIGATIt May I suajest something?

This is the last question that is pending on this

particular linz of questioning. If you will accept it
suh ject to a motion to strike if you believe that the

avidence is inappropriate, fine. Then we can move on to

another subject.

T think that would be the most affirient way of

-

asroceeding at this point.
JUDGE BRENNERs All right. I will accent that.

MR. STROUPZ:s Judye Brenner, I can point aut on
page 24,162 of the transcrint, 1 asked the guestion of

Professor Christensen:

", ...you are indeed aware, are you not,
sir, that there is no evidence of any maxi.um
cylinder oressures in the Shoreham EDGs {n this

oroceeding that are measurad at a fiyure higher
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than 1720 psi?"
MR. BRIGATI: Judge, we will find the reference.

JUDGE BRENNER: Let him ask the gquestion. | was
concerned because ! thought you were going to go non with the

line, so you anticipated my concern by your last comment,

Mr., Brigati.

Ask the question again, and then vou caid you
will be moving on tn another area. Correct?

MR. BRIGCATI: Yes, sir.
JUDGE BRENWNCR: Incidentally, none of my comments

should be takesn to mean that I think the area is
impermissible. I just wasn’t sure at the uoment.

Go ahead, and we will put it all together later
as you suggested.

MR. BRIGATI: It was a very involved griestion as
I recall, Judge, and | would like to=

WITNESS ELZY:t | would estimate-=

JUNDGE BRENNER: Let’s get the jiestion hack again
hecause at this time I don’t remember, even though you do.

(Whereuon, the Reporter read fron the record

as reguested,)
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WITNESS ELEYs 1 can only make an ertinmate. |
nave not performed any calculation. But I would say |

percent of each unit.
BY MR. BRIGATI:

Q And what does that translate into in terms of the

firing pressure in each af thnse other seven units,

Mr. Fley?
A (Witness Eley) 1694,
0 1694 psi?
A Yes.
Q Thank you.

Professor Christensen, you testified that under
Lloyd’s rules, an engine manufacturer is permitted a 25
percent increase in the 7 or Zed factor in the crankshaft
formula to account for improved hardening processest do ydu
recall that?

A (Witness Christensen) 1 do.

Q Do you know whether shot=-peeniny is an accried
hardening process for purposes of 3oplying Lloyd’s rules to

the evaluation of 2 crankshaft?

A Yes, | do. It cannot he used,

Q what Z factor did you use in evaluating the
crankshaft?

A [ used the I.

P Yo vou consider that to he ampropriate for this
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particular crankshaft under Lloyd’s rules?

A That is the appropriate figure to use, yes.

Q Do you recall that there is also mentioned in
Lloyd?’s rules which, for the convenience of the Board, are
embodied in LILC) Exhibit 41, ther2 is a 1.15 Z or Zed
factors do you recall that?

A 1 4o recall that, yes.

Q Do you belicve that that particular Zed factor
would he appropriate for use in evaluating the Shorehan
renlacement crankshafts?

A Could 1 just have that again, because I got
a little bit mixed up with Zed factor and another factor,
plnase?

a Do you helieve that the 1.15 Zed factor reflected
in Lloyd’s rules would be aporopriste for use in evaluating

the replacement crankshafts for the Shoreham enginas?

B The 1.15 factor is relative to the foraing
method.
Q My question is: Do you helieve it is aoporooriate

for use in evaluating the Shorehar replacement crankshaft?

A No., hacause the Shoreham crank shafts were made hy

a different forging mathod and the fiqure which 1,15 refers

to.
Q And just to eclarify the record, Professsr

Shristensen, yesterday you mentisnad that you had made soae
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caleculations overnight and produced a figure of 7.078
J. S. horsepower for purposes of Lloyd’s calculation.
Do you recall that?

A I do.

C And that calculation was using 3 Zed factor of
1.25 in your Lloyd’s calculation at 1680 psi reflected in
County Exhibit 363 is that correct?

A That is correct.

2 Professor Christensen, and that Exhibit 35 is not
completely legible in the first =- the secnnd page. Do ynu
have the original copy of that saecnand paje hefore you?

A I do.

Q Would you read into the record the fourth and

£ifth lines on that Exhibit?

A Coutld 1 ask the guestion: Is that the figure

starting at 130, please?
Q No. That’s the figure h»eginmning == 1 think the

words say "Take —

A Oh, the top line reads, "Take maximum pressure
from 1,500 to 2,000. I have not put the units in here hut
the units are pounds per square inch.

Q And when you say the first line, you mean that is
the fourth line on the oages ar I correct?

A That is correct, yes.

Q And below that fourth line, there is a fiftnh line

o
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2 exhibit. Could you read that into the record for us?

. 3 kS Yes. 1 foreshortened that to "Max P" meaning
Bl maximum pressure, and that refers to the two columns
5 underneath.
6 Q All right. The extreme ==
7 MR. BRIGATI: Judge Brenner, do you believe that
8 the second column there is legible enot'gh for our purooses
9 so we can restrict this to the lefthand column?
TN JUDGE BRENNER: Yes, at least on mv coov.

MR. BRIGATI: Thank you.

—
—

8Y MR. BRIGATIs

no

2 Professor Christensen, could vou read into the

w

record the figures reflected in the extrems lefthand column

»

of page 2 of Exhibit 36, as reflected in your original copy?

15

16 A (Witnass Christensen) Yes, I will read the

17 figures gjoing downwards, which are the pounds per square

18 inch figures. The first figure is 150C. The next fiqur2 is
19 1600. The following figure is 1700¢ 18003 19003 2000. And
20 the last figure is 1630,

21 Q And just for the sake of orientating this written
22 - or this testimony to the 4ocument, “he first number vou
23 read of 1500 is osi and it is opoosite the number in the

second column, 105.46297?

no
BN

* That is correct, yes.

N
wm
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Q Mr. Eley, I helieve you were asked about LILCO
Exhibit C-17 yesterday and its reference to mesasured
stresses in the replacement crankshaft for EDG 103 heing
24,5 ksi, do you recall that testimony?
A (Witness Eley) [ do.
Q And do you recall his testimony. Professor
Christensen?
A (Witness Christensen) 1 do.
Q Were either of you present at the == let me
strike that.
It was my understanding at that exhibhit that the
24.6 ksi stress reading was hased on strain gauge readings.
am | correct?
A That is so, yes.

A (Witness Eley) Yes.

Q Were either of you present at the strain gauge

testing or experimentation which was the foundation for that

24,5 ksi calculaticen?

K (Witness Christensen) 1 was not there when thay
were taken, no.

B (Witness Eley) No, I was not there either.

Q pPraofessor Christensen, LILCO Exhibit C=41 shows
Lloyd’s formula for svaluating crankshaft Jesiont is that

correct?

A (Witness Christensen) That’s correct. yes.
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I WRBpp | Q | was beginning the same time you were, [“m
2 SOrry.

. 3 A 1 »eg your pardon?
4 2 Is that correct?
B A It is, yes.
é Q I helieve you testified yesterday that that
7 formula dates back to 1920 or the 1920’ss am | correct?
8 s The original form of the formula goes back to the
9 1920’s, yes.
10 2 Is the formula, as reflected in LILCO Exhibit
11 ‘"C-41, the formula currently in effect under Llovd’s rules?
12 A To my knowledge, yes.
13
® 14

15
16
17
18
19
20
21
22
23

25
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Q Is that formula as reflected in LILCO Exhibit
C-41 the same as it was in 192072

A No. There have been many, many updatings of 1it.

Q Is the formula, as reflected in the Exhibit, the
same as it was in 1950 when you were a Lloyd’s surveyor?

A No.

Q Do you know the reasons for the changes in the
Lloyd’s formula?

A Yes. They have done a lot of experimental work.
They have don2 a lot of fatigue testinc on full=scale
crankshafts, also on models. And they have, alson, input
from other crankshafts that have failed. And the whofe
thing is in a continuous updating, contininusly being lnoked

at as materials improve, as I mentioned yesterday, with

steels. So that will allow them to bring down the s<faty

factors to lower values.
Q Okay.
Professor Christensen, in response to some of
Judge Morris4 guestions yesterday, you indicated that vou
welieved under Lloyd’s rules it was anpropriate tn evaluate
the replacement crankshaft for the Shorehanm diesels, as if
the continuous rating of the engine was 3970 kw., Am I

correctly recalling your testimony?

A Yes; | did.

Q Did you perform any Lloyd’s calculations
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WRBpp 1 concerning adequacy of the crankshaft at a continuous
2 rating of 35007

"" 3 A I did.
4 Q Did the replacement crankshaft meet Lloyd’s rules
% on the assumption that the continuous rating of the enjine
6 was 3500 rather than 3900?
7 MR. STROUPE: Obhjection. [ don’t believe the
8 witness is competent to testify uneguivocahly whether it did
9 or did not meet. There is no preface of ooinion far the
10 question.
1 JUDGE BRENNER: Nos I“m going to overrule the
12 oh jection, given all the testimony we have already, hoth of
13 qualification and of suhstance. However, you are free to

come back and probe his bases. So the obiection is

»

15 overruled.

16 As long as there is an interruption. I was 20in3
17 to ask Professor Christensen, if he can relate that to any
18 portion of your written testimony in which you may have

19 discussed that. Do you believe there’s something in your

20 written testimony on that point?

21 WITNESS CHRISTENSENs Yes, it is contained within
22 this last set of figures, Judge.

23 JUDGE BRENNERs I guess I don’t understand vour

answer. Is there something in vour prefils written

no
E N

testimony that addresses your analysis or conclusion as to

N
W
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comnliance of the crankshaft witn Lloyd’s rules at 3570 kw?

WITNESS CHRISTENSEN: Yes, there is data in my
testimony on that, yes.

JUDGE BRENNER: Do you know at what paje?

WITNESS CHRISTENSEN: It is within this page of
figures that I have heare.

JUDGE BRENNER: Can Counsel held me?

MR. SCHEIDT: 114, Judge.

JUDGE BRENNER: And now, perhaps yol hai better
repeat the question to the witnesses, With all this
interruption —

MR. BRIGATI: I helieve I got the answer.,

JUDGE BRENNER: I didn’t hear it.

WITNESS CHRISTENSEN: Can I have it again? |
feel like a shuttlecock beinj hatted back and forward.

MR. BRIGATI: [ want you to stoo feelin; like A
shuttlecock.

JUDGE BRENNER: Tell your Counsel tn stop nicking
on you during the next recess.

1m just kidding.

Go ahead.

BY MR. BRIGATI:

2 Nid your calculations concernina the adeqguacy of
the replacement crankshaft under Lloyd’s rules, assuming A

continusus rating of 3570 kw rather than 3990 kw, reflect
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that the crankshaft was satisfactory under the Lloyd’s

standards?

A (Witness Christensen) [t was inadeguate.

MR. BRIGATI: Judge, at this time ] would like to
have another exhibit marked for identification., It consists
of an extract from the ABS deposition == more particularly
the deposition of July 13, 1984 --= of three A3S witnesses,
Messrs. Woytowich, Blanding, and Giuffra, G=i{-u=f=f=r-a.

And the exhibit consists of paces 114 through 130,
inclusive, from that trzascript. Aand 1 will note that it.
therefore, encompasses two of the pages ambodied within
LILCO C=42. Those two Dages were added to this particular
exribit because, in my opinion, the testimony that is
represented by LILCO Exhibit C-42 is not the compleste
testimony on the subject that that oarticular exhinit
proported to address.

JUDGE BRENNER: Don’t say too much. All you ha.e
to tell me is that you’re putting it in to enjage in
re-direct relating to the guestions asked oy LILCO ¢ this
panel from the LI.CO Exhibit C=-42, which were pages 124y and
130 in the same devosition. Is that what vou’re talling me?

MR. S:IGATI: Yes.

JUNGE BRENNER: [ don’/t want any more tastimony

from yous that’s the orablem.

de will merk it. What’s the last numher of th=
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County’s exhibits?

According to our records, this wo'tld he County
Exhibit 72. Is that consistent with your records/
YR, BRIGATI: VYes, sir.
JUDGE BRENNERt As iust fdentified, it will he
marked County Diesel Sxhihit /2, for {dentification.
(Wheraupnn, County Diesz21 Exhinit
No. 72, paies 129 and 130 »f
Japn of ABS witnasses, 1713/84,
was marked for i{dentification.)
JUDGE BRENNERs Lat me onint naut one orahlen.
1t*s not a orablam. Let me point somethinj sut, since this
may affect the way you formulate vour guestisns, and what
toundation guestions you might ask.
5ince we are rzceivinj anoroximately 15 nages of
this depasition now for the first time, in terms of
svidentiary fashion, we are not q0ing tn he ahle tn sit here
and read it and see what is »n those pajes. We were anle tn
40 that vesterday when we had to read two nagr in front of
Us. So you need to formulate your questinns i order to
makas the noint you want to make, expressly on our record
here.
MR. B1IGATI: I intend to, Judie,
JUDGE BRENNER:s All rianht.

B0 ahesd,



24215

p130 03 26

[ WRBpp | 3Y MR. BRIGATI:
2 Q Professor Christensen, yesterday yo' were aske
3 about some deposition testimony of ABS witnesses concerning

. < the method of making web calculations out of'the A3S rules.

5 And you wers showr LILCO Exhibit (=42, which was an extract
6 from that deposition testimony: do vou recz11 that?
7 A (Witnass Christensen) [ do.
8 0 You were present at the deposition of
7 fessrs. #oytowich, Blanding, and Giuffra on July 13, 19834,
10 were you no%.
11 A I was, yes.
12 Q 1 would like you to look at ndage 128 in County

13 Exhibit 72.
. 14 Let me ask you first, Professor Christesen,

15 whether you have reviswed this extract of testimony (his

16 morning?

17 B Yes, I think 1 nave it fairly well in v nind.
18 2 And hased uypon your review, did the transcirint
19 appear to be an accurate rendition af what you heard on ths
20 occasion of vour — on the occasion of that denosition?
21 B Yes, I’m sure that is an accurate rendition.
22 Q All right.
23 On the top of page 123, becinning at line 1.

‘ 24 there’s a question and it statess "Referring vou to

25 34.17.4, relatiny to solid crankshaft wehs ==" do you s59e



that question?

B ] do see that guestion, ves.

Q Do you know what the numbers 34.17.4 relate to?

A Yes. They relate to the rules in the riule Hnok
dealing with calculation of solid web sizes.
Q what rules. Professor Christensan?
The A3S rules.
2 And farther down on nage 128, heginnini on line
14 and continuing through 17, there is a guestion xhich

includes the term, "deeo re-entering fillet" do yosu se=®

that?
A I do.
Q Do you know what a wdaep re-entering fillet" is?
A Yes. It is the same as the fillet that they have
15 in the Shoreham crankshafts.
16 Q And at pages 129 and 130 of this exhihit,
17 Professor Christensen, beainning at line 21, Mr,. Wovtowich
18 is quoted as jiving the following testimnnyt
1y "] believe that our normal oractice would be to
20 measure that dimension from the woundary of the
21 actual crankshaft material at one fillet to that
22 at its cpposite fillet, rather than constructing
23 the arbitrary lines of a face of the weh and
. 24 going Hetween them. cssentially, it makes sense

25 to count only the metal that is actually there."
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Do you see that?

B I do.

Q Is that how you calculated the web cdimensions for
determining the adequacy of the replacement crankshafts at
Shoreham as reflected in your testimony in this nroceeding?

B That is exactly what I didi ves.

Q Professor Christensen, [ would like to direct
your attention to County Exhihit 40, about which you
testified, I think, yesterday. And 1d like you tn turn,
sarticularly, to the drawing trat vou were testifving about,

which is the fourth page of the exhibit == Im sorry, it’s

the fifth page of the exhibit.
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Do you have that in front of you, Professor

Christensen?
A 1 do.
Q I helieve you testified vesterday that this

drawing is a representation of the cross=section of the web

as you believe it should be viewed, am 1 correct?

A That is so. vyes.
Q At tha top of the drawing == well the drawing

basically consists of ceveral rectangles and at the top

there is an arc, do you see that?

A 1 do. .

Q Can you tell us what that arc i{s intended tn
represent?

A That arc represents the true section going

through the fillet which is going around the journal, that
is, the 13=inch diameter journal.

Q gut is that intended to represent metal that is

actually there?
A That represents metal that is actually there,
) All right.
And down at the hottom of the figure there are
some numhers on either side of the pace, zern and
zero=-sub-one, do you see that, on the left and right sides

of the page, Prnfessor Shristensan?

A Yes, [ do.
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Q And there is a dotted line running from zero to

zero-sub=-one, do you see that?

A 1 do, ves.
Q What is that dotted line intended to reopresant,

Professor Christensen?

A That represents the nrofile acrnoss the weh on the
pin side.
Q And ahove that dntted line is two rounied=nff

triangles, do you see them?

B 1 do.

Q What are those rounded=off triangles intended to
represent?

B That represents the houndary of the metal.

Q Nell mayhe you could explain where the »oundary

of the metal is as reflected hy those rounded=off triangles?

A Yes, that is the houndary of the re-entrant

fillet where it is cut into the web.

2 Where is the boundary as reflected in the
triangles, Professor Christensen?

A The boundary is the solid line.

2 Would that be the hvpotenuse of the triangles 23s

we see them in this?
A That would he 50, YeS.
Q Professor Christensen, have you had an

opportunity to personally review A3S”’s webh calculations
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concerning the Shoreham replacement crankshafts?
A No. | have never seen any calculations.
Q Were those calculatiens available at the
deposition of the ABS witnesses at which you attenied?
A No, they were not available to us.
1f 1 rememher correctly, Mr. Woytowich or one of

the gentlemen from AR5 said that the gentleman who had maie

them had left the oraanization.

Q Did 4r. Woytowich know how they weare calculated?
A No, he did not.
2 Di4 anyone in hehalf of the A3S present know how

they had been calculated?

A No, they did not.

Q 4r. Eley, yesterday you were baing examined ahout
ABS torsional calculations reflected in County Exhibit 47.

Will you locate County Exhihit 472

Turn to page 14 if vou will olease, Mr. Eley.
The top of tha page has the words "eritical speed for 5.5
order," Mr. Eley.

Are you oriented into the exhihit?

A (Witness Eley) Yes.

Q Yesterday vou were asked whether those == whether
the calculations reflected on that page did not disclose an
ABS calculated torsional stress using only two ordars »f

vibration and you answered that that was enrrect, ABS
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WRBagb ! calculated only two orders of vibration.
2 Am 1 correct?
‘ 3 A Yes, that’s correct.
4 Q Do you kno# whether the caleulations reflected on
5 that page 14 represented the complete torsional analysis as
6 normally performed by A3S?
7 A No, I think I said that this was — this lroked
3 to me like a rough draft form and we don’t know hnw the
- American Bureau of Shioping calculated their orders.
10 Q No the ABS rules provide that onlv two orders
1 should be summed in undertakinag a torsional analysis®
12 A Not that I know of.
13 Q Well have vou reviewed the ABS rules, ¥r, Eley?
. 14 B They 3ive a rule for the total vihratory stress
15 WUt they don’t say how it is calculated.
16 2 There was no specific reference in the rules to
17 limiting the analysis to two orders of vibration, is that
18 correct?
19 & That is correct.
20 Q On page 20 of the same exhibit. Yr. Eley, at the
2! top of the paje there are the words "Safety factor, desired
22 minimum 1.34," do you see that?
23 B Yes, | do.
’ 24 2 Do you know what the 1,34 figure is?

25 A Yes, that is the ficgure Mr. Wovtowich referred to
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in his deposition when he said that that was the lowest
safety margin that had ever been =-- that a crankshaft had
ever heen approved at prior to this time for any other
manufacturer.
Q Turning your attention to County Exhibit 72,
which is the extract of the deposition of the ABS w~itnesses,
can you tell me where MNr. Wovtowich made that statement? ‘
Let me rephrase the question because [ think it
will simplify things.
[s the testimony of Mr. Woytowich you are
referring to contained on page 122 of County Exhihit 727
B Yes. Witness Woytowich says ==
0 Maybe you could tell us what line that anpears

on, Mr. Eley, and then you won’t have to read it. The lines

appear on the left-hand side.

A Starting from line 12.
Q Through lines...?

A 14,

Q Thank you.

Mr. Eley, in the cross-examination of you, not
your cross—examination, you were asked about the safety
factor calculations that aoppear on Dage 20 of that exhihit.

Do you recall?

A Yes.

2 - those guestions and ANSwWers?
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B Yes.

Q Do you know how those safety factors were
calculated?

kS These are calculated by the A3S in-house metho

and these are the ones that were compared to that 1.34

desired minimum.

Q And what do you hase your testimony on in that
respect, Mr. Eley, how jo you know that those safety factors
were calculated according to the A3S in=-house method.

JUDGE BRENNERS For example, Mr. Eley. is thers
something in County Exhibit 72 you might want to rafer to?

¥R, BRIGATI: Perhaps I could refer hin to nage
119, Judge?

JUDGE BRENNER: Go ahead. Thank you.

MR. BRIGATI: =- or oage 117, lines eiaht throuzh
13,

JUDGE BRENNERs My only concern {s that may not

he how he knows it.
WR., BRIGATI: We can clarify that, Judae.
JUDGE BRENNERs Okav.
WR. BRIGATI: I am simply ==
JUDGE BRENNERs Let’s see what he sSays first.
WR. BRIGATI: == trving to move (it alona.
JUNGE BRENNER: All right.

| share your motive which is why 1 iumned in
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also.

WNITNESS ELEYs Yes, I took this from this sheet |
117 saying that there should be some sheet indicating safety 3
factors. (
BY MR. BRIGATI:

Q Mr. Eley, were you present at the deposition of
Messrs. Woytowich, Blanding and Giuffra?

L (Witness Eley) [ was, ves.

Q And you heard the testimonyv ref lected nn naze 117
and page 119 and the testimony in this exhibit conceraing
the safety factors reflected on paje 20 of County Zxhibit
472

A Yes.

MR. BRIGATI: I have no further arnestinns on
redirect — Wait a second, Judge, mayhe [ do.

(Pause.)

MR. BAI1GATIs [ have no further quections on
redirect, Judge.

JUDCE BRENNERs LILCO?

WR. STROUPE: Yes, indeed, Judge.

JUDGE BRENNER: I was not noinag to ask until vou

added the "indeed," 1 assymed it was just a fioure nf speach

rather than an estimate of some quantity.

MR. STROUPE: | would estimate, Judae, nased on

the Board’s questioning yesterday and on the redirect
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this morning that I might have 30 minutes maximum.

JUDGE BRENNERs All right.

Why don”’t you proceed?

MR. STROUPE:s Judge Brenner, may I inguire one
thing before 1 start my questioning?

Thie morning a motion to strike was made as to
certain portions of Mr. Eley’s testimony relating to heAarsay
statements.

Mr. Eley also testified yesteiday on cross
concerning a telephone conversation he had had and I would
just like to inguire as to whether I need to go into that or
whether the granting of the aotion this morning anolied as
well to the motion yesterday.

JUNGE BRENNER: Well no, it does not anuly
automatically == and I heard the testimony yesterday.

There was also some testimony on either Moniay or
Tuesday that you were going to come hack to and remind me of
which you didn’/t,altnough we might he able to piece {t

tojether later anyway.

You had better point me to yestarday’s testimonv,
and i{f you want to come back to it we will.

You see, there is not an automatic test, unlike
some of these nlce mathematical fornulas. The mere mention
siiddenly make something

of a telephone conversation does not

ob jectionahle,
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MR. STROUPE: I understood that completely and
that was my reason for asking the question as to whether I
should go ahead and go into that.

Judge Brenner, I believe it starts on page 24,209
of yesterday’s transcript and it runs over to 24,210 and
runs also over to 211, I helieve.

JUDGE BRENNER: We denied the motion to strike
yesterday on the subfect and we are going to stay with that
ruling. ©But you can come hack and find out why he knows ite

MR. STROUPE: Fine.

JUDGE BRENNERs All right.

The motion to strike this morning was related to
the fact that we don’t want any party to cite some official
sosition of DEMA as to the status of their rules hased on
something somebody told == who is an officer of DE'A told
dr. Eley and it was that part of the answer which caused av
granting the motion to strike this morning.

And this answer you are referring us hack toe |
need to know aore about == if vou want to challenze {t ==
about what Yr. Eley may know in his expertise that may cause
us to credit it or not credit it.

MR. STROUPE: Fine, Judge.

MR. BRIGATI: Judgze. | don’t want tn incur your
arath by revisiting old ground, but it oceurs to m= that I

shotild bring something to your attention in connection with
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that conversation with DEMA,
JUDGE BRENNER: Not while the witnesses are

here. 1 don’t know how much you are going to tell me.

¥r. Stroupe is going to have to ask some guestions about
some other subject that may touch on it and | would rather
we have this conversation later for that reason, hut I will
let you do it later.

MR. BRIGATIt Fine.
JUDCE BRENNERs And I suopose you would like t»o

have the conversation before we nermanently excuse the

witnesses?

MR, BRIGCATI:t That would be preferahle, yes.
JUDGE BRENNER: All right. We will work it out.
RECROSS=EXAMINATION
BY MR. STROUPE:
0 Mr. Eley, you testified yesterday did you not,
sir, that you had a certain talenohone conversation with

these two gentlemen in rejard to DEVA?

A (Witness Eley) That was =— There were two peoole
1 talked to at DEMA, one was a oro ject secretary called Judy
and we did not get her second name. The other was Rohert

Ecker, who is the Secretary-Treasurer,

Q An- 1 believe you indicated that they told you
the majority of their stress levels did not go heyond 2000

psi, is that correct?
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WRBagb A I thought you were referring to DEMA, [’m sorry,

I misconstrued your —

Q Nid you have a conversation with a Mr. Don Ginter
of Colt Industries and a Mr. Joe Smith of Colt Industries?

A There was a telephone conversation with Mr. Don
3inter and Mr. Joe Srith of the diesel design and testing
department and Mr. Don Ginter of the diesel engine
analytical department on the 27th of September.

Q And did they tell you in that eonversation that

O vV O ~N &0 v » W N

the majority of their stress levels did not go bevond 2000
I nsi?
12 B The statement that was made was the ma jority of
13 their stress levels did not go heyond 2000 psi and that if
. 14 #e had an engine whose crankshaft stress levels were even
15 close to that of DEMA’s we should seriously consider fitting
16 a detuner since the stresses mentinned in DEMA were very

17 high. That was the statement that they made.

18 Q Now did they tell you whether the 2000 psi
19 referred to & single order or numerous orders?
20 A No, they did not.
21 Q So you don’t know whether it referred to one or
22 more orders, do you?
23 A No, I do not. "
‘ 24 0 Do you know what sort of engine they were talking

25 ahout?
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A No, I do not. That is the only statement that
was made.
Q You don’t know what sort of cylinder firing

pressures, the T-sub-n’s that they were talking about?

A No, I do not.

What I was trying to establish was their method
of adopting the DEMA rules.

Q And you did not talk with them about what
methodology they utilized to arrive at a 2070 psi limit?

A [ did ask them about the measurement tachniques
and they said they measured actual displacement rather than
single peak and they 4i4 not use the square root sum nf the
squares values.

Q Did you ask them what UTS they assume or what
ultimate tensile strength?

A No, I did not.

MR. STROUPEs Judge Brenner, ! would renew my
motion to strike this testimony 3s not heing ==
JUDGE BRENNERs No, we are past the point of
a motion to strike, we will put it alil together later.
BY MR. STROUPE:
2 Professor Christensen, you indicated yesterday in

response to some questioning by thse Board and this maraing

an redirect that the formula of Lloyd’s dates hack to the

1920’s, is that correct?
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A (Witness Christensen) That is correct, yes.

Q I believe you also indicated there had heen
numerous changes since that point in time, is that correct?

A That is correct.

Q Do you know when the last change to the Lloyd’s
formula for allowable horsepower for erankshafts was?

A Yes. 1 think the date was == [ can’t ramemher
the exact date but it was during the y=ar of 1978, {f ny
memory serves me correctly.

2 Do you know what that change was?

A Yes. That main change, if I rememher corractly.
was to bring up the formula from an older fornula where on=
set of units was used and then they brought up the foruula
to be able to use the international systen of units, the 5l
units == 1 couldn’t rememher the name,

2 And {sn’t that iust a change from British units
to metric units?

A No, there is a hit more in it than that, I think,
{f 1 remember correctly. But I cannot repemher ev:iry one of
the details in Lloyd’s rules, the waok is that thick
(demonstratiny). [ would have to )9 bark and refaer,

JUNGE BRENNERS Professor Christensen, he is not

asking about details, he {s asking vou ahout your Hasis for

your answers to your eounsel this marning as to the naturs

of the change in Lloyi’s rules.
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WITNESS CMRISTENSEN: Yes, I understani that. I
think possibly an earlier change == again [ am tryinjy to
quote from memory and it plays tricks with me
unfortunately. I think the earlier rule was somewhere
around about 1970 but 1 cannot recall what the changes wer»s
at that time.

8Y MR. STROUPES

0 can | direct your attention, gentlemen, to
Exhibit C=i6, Section & theraof, which 15 on page 4=1 and |t

{s entitled #Calibration Procedures.”

Will you take a moment to 1ok a4t that section.

olease, sir, specifically Section 44 entitled "Cylinder

Pressure.”

A (Witness Christensen) [ just cannot find it for
a moment.

Q That’s on nage 4=2 of Exhihit C-146.

A [ have seen the document Now.

Q It is true, isn’t it, “r., Sley ani Profassor

Christensen, that this document, Exhibit C=14, "Fleld Test

of Diesel Generator 103 With 13x12=inch Crankshaft,"

emhodies the data and {nformation ohtained that we havae bhaen

talking about this morning by the Plezo electric guartz

transducer?
A 1t contains information on that, vas.

Q And hy reviewing 3ection 4.4 yo'l €31 gra, cAN’L
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you, that this is the calibration procedurs for calihratinz

the Piezo electric quartz transducers?

& Yes, | have seen that, yes.

Q And doesn’t this indicate that the transducers
were calihrated hefore and after the evlinder pressure test?

A Ars you speaking of the transducer which is usead
for the torsional vibration test, or am 1 getting mixed uo
with the transducer which was used for the pressurae test?
Jecause | seem to he switching from one areA’ tn ansther,

4 | am talking ahout the transducar referred to in

4,4, Professor Christensen,
B 1 was looking at the previous ona, 1?n sorrv. |
would like to go to 4.4 now,
(Witness Christensen reviewing focurent.)
Yes, | do note that that was A prassure test

wnieh was done statically, yes, for the nressurae

transducers.

Q Pinfessor Christensen, will you turn ty figure
A=11,

i Could you 3ive me some idea af whare 1 aight find

that to save time, plense?

0 [t {s in the appendix after the text, Profassor

Christensen,
A Yyes, | have found it.

MRe BRICATIs Judge, may [ {ngiiire how this
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relates to the prior examination that followed Yr. Stroupa’s

cross—-examination?

JUDGE BRENNERs %ell I think 1 recall something

of it.

Judge Morris asked him ahout his testinony == |
frankly don’t remember whether it was Profassor Christensen
or Mr. Eley =— but one of the witnesses absut the accuracy
of the Piezo electric transducer which stemmed from orevious
testimony by the witne:s.

MR, SRIGATI: But Mr. Stroupe 1S estisning
these witnesses about a document that they did not oreoare.

JUDGE BRENNER: Well that doesn’t matter, That’s
true, we have had a lot of testimony like that,

Mr., Brigati. Your first ok jection was how {t relates and
that objection is overruled, It does indead relats €o
examination since Mr. Stroupe inquired.

BY MR. STROUPE? !

2 Mr. Eley and Professor Christensen =< Striks
that,.

Professor Christensen, you indicater that this
was 3 statlc test, Doesn’t in fact Figure A=I1i iniicate
this was 2 dynamic sten=down test?

A (Witness Christensen) First of all, 1 Jon’t sa2

any reference to the words static Jynamie Adownturn tast or

something that you said thara, please..es




130 05 09

WRBagh

—

o U s WwoN

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25

23294

Q Professor Christensen, let me direct yo'ur

attention to Figure A-ll.
Can you not look at that, sir, and tell that the
calibration test that was performed was a stepdown test that

involved testing the instrument dynamically rather than

statically?
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0 MR. 3RIGATI: [ obiect to the juestion on the
hasis that there is no foundation that this witness is
familiar with this document or the diagram here for all of
the procedures that were followed in this testing seguence.
And 1 think that in order to ask him any questions ahout it,
Wr. Stroupe is going to either have to let him have the
opportunity to read the document in its entirety s» he €an
orient himself into it, or establish that

Professor Christensen is sufficiently familiiar with the
details of the document to he ashle to interpret this

drawing.
JUDGE BRENNZRs Your objection is nvarriled for

this reasont

The witness offered an opinisan, his conclusinan Hn

the accuracy of the instrument, and Mr. Strotune is entitlal

to come hack and question that oninifon. Any time the
witness’ answer is "I don’/t know hecause | haven’t raviewad
this whole document” or anything of that naturz, we will
accept that as the witness’ answer, and then we will

avaliuate what we think of that answer, hased on what the

particular quastion was.
Right now the particular gquestion {s "Can you

tell from lookiny at that one paje," and {f the answar 1s

documant," that

"No, | cannot tell unless | read the entirs

may be the answer and then we will evaluats what ws think
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o* such an answer from the witness whern we look at the
4ocument ourselves in terms of drafting our decisinn.
He opened the area up with his testimonv, and as
[ said, any time the answer is "] don’t know.," that will 5=

the answer.

WITNESS CHAISTENSEN: Could I have thac term
again that you just used, because | don’t see thal term on
this page? Otherwise it might be 3 lot easier for me £f 1
could, and then [ could get some orientation.

JUDGE BRENNERs Your answer (s vou canant answar
the guestion 3s it was ohrased?

WITNESS CHRISTENSEN: [ cannot 3nswer that
question as it is given tn me. If it could he redraftad |
think 1 am cechnically capable of answerin; the guastinn.

JUDGE BRENNERs It is uo to you, 'ir. Strouge.

¥R, STROUPE: Let me make one attempt at
redrafting it.

JUDGE BRENNER: You might want to nsk him {f he2
has seen this document hefors, It 1§ not ahsonlutely
necessary but it may he pertinent later.

BY MR. STROUPES

Q Have you reviewed this document hafore,
Professor Christensen?
A (Witness Christensen) [ feel sure that I have

looked at it nefore, Hut the amount of attantion that |
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gave to it 1 cannot remember. But I can certainly read the
diagram.

Q You have given in this proceeding, havan’/t you.
sir, testimony in both niston testimony and crankshaft
testimony, testimony relating to cylinder pressures or
firing pressures?

kS 1 have, yes.

Q Have you tried to read all the 4ata that you hai
available to you, including testimony filed wy LILCO and
exhibits attached therato, to be ahle to reach the aninions

and conclusions that you’ve reached?

A Yes. That is also hased on other naterial that I
have, and other experiences, apart from what is nrzsented
here.

Q And 1 would refer you ajain to oaje 4=3 that w2
have been talking about, the Sectinn 4.4, And 1 ask you if
the sentence that says the step output of the transducers
was recorded on tape, coupled with the diajram shown {9
Figure A=il, showing a quick release valve, worrld it
{ndicate to you, Mr. Christensen, that the calibration
procedure utilized for the guartz Plezo == the Pisazo quAartz
transducers was indeed a dynamic calibration test rathar
than a static test?

4 There is not enough informatinn on this dia ran

for me to come to 2 ennelusion, s0o the answer {8 19y WiCssas
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And the "but" is this:

I would have to know the volume of the veesel
here to come tc any conclusion. I would have to know the

characteristics of the valves and how guickly that would

release that pressure.

And unless that pressure is being released at the
same rate of the pressure change in the cylinder, than yo'
cannot call this a dynamic test which i{s comparahle with the

sressure change in the cylinder related to time or tim= rate

of change.

») Well, wouid yvou call it a siatic test in that
event?
A It would depend, as [ said earlfier, on the rate

of pressure drop from that vessel. There is dafinitely not
enough data here for an engineer to come to any reliable or
valid conclusion on that diagram.

JUDGE BRENNZRs Mr. Brigati, while thers is »
wreak here anyway, there may have heen 5902 conference
calls, prehearing conference eulls involving Counsel for all
parties, including the Colinty, that you were not o1, J3ut we
4i{scussed what the Board’s procedure had bheen with resnect
to eross-examination of witnesses through 'i1se »f iacnmants
ather than the witnesses’ testimany becauses we hast gnna
inefficiencies in prior parts of this rroceading when

4ocuments were hrought in for the first time and shown to
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to witnesses.

And we said that ahsent the need for syrorise
and/or ahsent the fact that the need for the
cross-examination was perceived for the first time only vary
close to the time in the examination, Counsel should inform
the other narty that they would seek to ask their ~itne=s2s
juestions on a certain document, so that the witnesses wold
have an opportunity to refresh their recollection with th2
document, or to review it for the first tine.

However~ we axempted from that any of the
prefiled exhibits. And in effect, although I may not hava
stated it this way during the conferencs call, it was that
we would presume knowledge on the part of all witnasses, for
the given subject, of course, hut within the canfines »f the
yiven subject of, 21l witnesses of all parties with the
exhibits of nther parties.

And that was an attempt to ease the afficiancy of
the need for all the foundation, "Are vou familiar witn
this?" and so on and so forth.

8ut it is open, as 1 did say to you just hafors:
an the record, for a witness at any time to say "l am nnt
familiar with it. [ can’t answer the questinsn withoui that

familiarity because....”

And we have 3ot answers like that naw, and we can

evaluate the record,
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MR. BRIGATI: Thank you for the clarification,
Judge. 1 was not present on that particular occasion.

JUDGE BRENNER: It’s a matter of whether we gel
the foundation first, or only decide we may need it later,
but in the end we get the whole record and can decide »nn Hur
view of the worth of the answers, jiven the material
sresented and the witnesses’ answers.

Mr. Stroupe.

BY MR. STROUPE®

2 Professor Christensen, isn’t it true that by
utilizing FFT analyses to compute transfer functions, it i=
nossible to perform a calibration for any rate of chane of
pressure as shown in Figure A=117

A (Witnass Christensen) Could you give m2 tha
dJefinition for FFT? I cannot recall the initial lattars.

0 Fast Forier Transform.

A I know the term, Fast Forier Transform. yes. it
as | mentioned earlier, this dncunent hera which [ an
looking at now == and | wish to state this == this is one of

the "huts.” I cannot do {t on the {nformatinn prezentad

here.

-

The big "hut® {s all the way throuan mv anslvsi
work here I have never heen able to come in 2 connlete
svaluation of data presented to me hecatise there always

appears to be some little »it missing rere, Or somathing in
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given as a fact which 1 cannot accept as 3 fact.
1 well know the Fast Forier Transform.

Q Mr., Eley, in response to some juestioning o0
redirect by Mr. 8rigati, vou indicated that the 1530 osi
would have to be 1677 psi to oroduce 225 3MIP in that
cylinder, did you not?

B (Witness Fley) Yes, I Jid.

Q Isn’t it possihle that a small chift {n the top
dead center could give a 229 B EP without a rasultant
increase in the peak pressure?

A A small shift in the too dead center? You’re
referring to--

Q I =aid a shift.

A A shift. A shift in the top dead center eould
alter the maximum pressure,

2 Well, that wasn’t my guestion, sir.

No yo'u want me to repeat the question for you?

A Yes, nlease,

Q {s it possible that a small shift in the tan dead
center could give 225 3MEP without A resultant incraase {9
the cylinder nressure?

A Yes, it could,

2 And did yoi1 hear Prafessor Sarsten’s testinnny

and Mr., Henriksen’s tastimony that they weliaved {L 15 mos?t

likely that the top dead center on the Shorehan 5058 has 3
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small shift in it?

& [ don’t recollect that, no.

A (Nitness Christensen) Could | make soms
contribution here?

Q Certainly. Go ahead.

A Within my oswn work in this ares, 3 small snift,
ves, will make some difference. But here you are telling me
on one page that you are ealihrating and checking
h a snall shift,

avarything, and now you want tc come in wit

It is so easy to check if thare i{s a s:all shift.

A (Witness Sley) When l....
0 Did vou have something to add, Vr. Eley?
A When | detarmined the BMEP for that eylint . |

took mnll the Piezo electric data and phase anjles, et
cetera, and [ plotted it onut perfectly for every fiva
4egrees of that data.

] When 4id you make this plot that you referrad ¢
{n your testimony yesterday and tocday?

A nuite recently. but [ don’t rememher the datLe,

MR, STROUPE: ' would move at this t{ma that wo
he allowed to have a copy of that {ata, that plot, since "«
nas hases some of his testimony on {t, We have Nngver §ean
that curve or those calculations.

JUNGE BREMNER® 1s thera any ohlection to that,

Ur. Brigat(?
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2 Do you want to introduce it as an exhibit?

‘ 3 MR. STROUPE: I said I just want to look 2t it.
- JUDGE BRENNER$ How sonon do you want to lnok at
5 it?
6 MR. STROUPE:s [ would like to have it now 59 I
7 could determine if there are any question: on racrass that I
8 would like to ask about it.
S JUDGE B3RENNERs All rioht.
10 Ahy don’t you ask all your other guastisns, which

I hoce will not take too much longer, and then we’ll take 23

—
——

12 hreak.
13 MR. STROUPEs Fins.

k3 14 8Y MR. STROUPE:
15 Q Professor Christensen, do you recall
16 Judge Morris guestioning vou yesterday with reaard to the
17 propagation potential of A crack or defect of 3 fews microns
18 with regard to the Shoreham crankhafts?
e B (Wi tness Christensen) I think I can recollzct
20 what was discussed yesterdav, ves.
21 ) And do you recall aiviny your naninion to this
22 3oard that you believe a crack of 2 few microans in Shorehan
23 erankshafts would indeed oroonajzate?

’ 24 A That is not exactly what I said,
25 First, 1 came into an area wher= w3 WwWers2
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talking about small cracks, and | was thinkina, wh2an
Judge Morris mentioned that to me, that he was speakiny of
crack in a critical area, and then I realized that he was

possibly speaking of a crack in any area,

Then 1 believe 1 made some additional words which
were to the effect that if the crack was in a eritical ar=2,
it would propacate most likely, but if it was in an areA’ of
very, very low stress, then I could not see it pronagating.

Q So it would be ynsur opinfon that if a crack of a
few microns was located in 2 critical area of ths Shnr=ham
EDGs, the crankshafts of the EDGSs, it would indeer
nropagate?

A No. Adith my knowledge of fatigne failure 1 am
going to say that if there is a small deviation from the
norm in a very, very critical area, and {t dnas not have to
he a large deviation, I am qgoing to say, with my rnowledg2

of fatigue failure, yes, it will arow and zventuslly fail.

The crankshaft will fail.

n Professor Christensen, isn’t it trus, in narier
for a crack or a defect of a few microns in the Shorehan
ZDGs to propajate, it would reguirz a stress of

approximately 120 ksi, or 120,070 psi?

@®

4 [ could not give you an answer Lo that >¢f th

top of my head.

2 Could you calctlate it?



i

130 06
WiBeb

H W N

O © ® N o w

1
12
13

15
16
17
18
19
20
21
22
23
24
25

241325
A Yes, if I sat down cuietly somewhere, I am pretty
sure 1 could come to some valid eonclusion an that, y2s.
0 How long do you think it would take voi.

Professor Christensen?

B As | mentioned yesterday, I cannot carry 2 lot of
data in my head, and I’ve to very aften refer to hanks ani
I wotuld have (9

texts and references to get things out. And |

start finding my referenc:s, and 1 do not have then nos hare

with me.
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Q Professor Christensen, do you racall having 2
discussion hased on a series of guestions and answers «#itn
Judge Morris yesterday, with reference tn Lloyd’s rules on
the continuous power reguirements?

A I do, yes.

Q And | belisve you stated your onininn that you
would take Lloyd’s to mean that the continuous powar
requirements for the Shoreham EDn%s would he 3900 “wt is
that correct?

A That would be the normal custom and practice in
desiagn work, ves.

Q And do you recall stating in that same series of
jquestions and answers that the Shoreham original
erankshafts =— the 13 x ll=inch crankshafts == did not meet

the 3900 Xw horsepower rules under Llovd’s?

LY They didn’t even meet the 3570 Kw.
0 And they did not meet A3S ejther, did they?
A I 4id some calculations in that ares and, to my

knowledge, they did not meet AZS rules, No.

Q They d4id not meet DEVA either, iid they?

S [ can’t sav. because DEMA is not a code of rulas
to design crankshafts to. That [ thoujht we head
astablished.

2 Professor Christensen, was it also vour testimony

yesterday, in response to Judae “orris’s guestioning, that
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you would take it —— that it wotild bhe your opinion that
Lloyd’s section 3.6.1, which requires the 10 percent
overload for a short perinds of up to 15 minutes, world
nec 3ssitate the engine being able to operate at 4,290 {w?

B 1 think that was the figure [ arrived at, yes.

2 And why, sir, wouldn’/t you take that fijure, the
4,290 Kw teo be the continuous fiqure or the continunus dower
for purposes of the Lloyd’s allowahle horsenower fornula?

A I would take that, as a nrucent encineer, and 1
would take it in every area where safety was cogc¢rned. 8O
far as a crankshaft in a nuclear power station was
concerned.,

Also, I have been in this area whers2 [ have hal
to take financial responsihbility for lots st thinas. If 1
was in this area and an enaine works, that {s what [ would
design my engine to, to prevant the failurs siyich a5 we have
seen and to maintain the gond name 0f the comnany that |
represented.

Q Professor Christensen, do you racall stating

yesterday in response tn some of my guestioniniy that Llny i’s

rules will allow up to a 25 nercent increasse for surfarce
treatment such as shot-peening?
A I don’t think you asked me anything ahoit what

Lloyd’s would increase, but | am goinj; to say is tnist that

what you asked m2, 1 think, was in terns of an arsrove !
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treatment, but I cannot recall every word that | oroffzrel
yesterday.

# Do you recall stating that you had talked to
Lloyd’s and that you were told that an allowance for
shot-peening of up to 25 percent could he allowed?

B I am sure I never said that.

Q Have you changed your ooinion from yvesterday,
sir, an any allowance that Llovd?’s might give for
shot=peening?

A You asked me to make a caleculation. I Helieve 30
Tuesday ecvening, on the assumption that the figure of 1.25
was used for the Z factor to calculate the horsepower. I
cannot recall you asking me whether Lloyd’s jave anproval to
shot-peening, because if you had asked me that as A direct

question, I could have jiven you a verv dafinite answer,

2 What would vour answer have heen?
A Noe.
Q Did you have any discussions with anyones after

your testimony yasterday, which might have changed your
opinions or conclusions on shot=-peeninc?

A I had disciussions yesterday, ves, hut nat to
alter my conclusions, no.

Q Nohodvy discussed shot=peaning allowanc2s unier

Lioyd’s with vou?

A I cannot recall what we spoke atnut at dinnar,
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2 engineers get togjether, thev talk shop.
3 MR. BRIGATI: Judgze., I think if Mr. Stroupe has
. 4 something to impeach the witness with, it’s ahout time to
5 whring it out, isn’t it?
6 JUDGE BRENNER: I think so too.
7 MR. STROUPE: 1I’m waiting for tne cody o f
8 yesterday morriing”’s transerint to come in. [I/ve 3ot the
9 afternoon version. .
10 Judge, 1711 move onto some other gquestions while
11 I“m waiting.
12 JUDGE BRENNER: How much more da you have?
13 3ecause you’ve exceeded your estimate.

MR. STROUPE: Mayhe 15 minutes, Judge 3renn:r.

»

15 JUDGE BRENNER:s I went to finish the

16 testimony today and we’re leaving at 12345, Those are my

17 oroblems. I know vou have ynur own arohlems with naterial
18 you have to cover, but I just wanted t» s2ay that, for your
19 consideration,

20 MR, STROUPE: Thank you.

21 JUDGE BRENNERt 1 think mayhe we had batter take
22 a hreak at this time.

23 MR. STROUPE: 1 was gning to say if we could take

a break, we could use the time tn look at the transcrint.

ne
5

JUDGE BRENNER:t All richt. Ne’? 1l come bhark At

N
(8 1}
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(Recess.)
JUDGE BRENNER: You may continue, Mr. Stroude.
BY MR. STROUPE:
Q Praofessor Christensen, could I direct ysur

attention, sir, to paje 24,038 and 39 of the transcrint of

Tuesday, Octoher 2, 19347

A (viitness Christensen) [ do not have the

transcript here.
JUNGE BRENNERs Mr. Stroupe, we don’t have Hur
copy availahle, sSo see if you can ask vour question ==

MR. STROUPE: Why don’t I read it into the

record?
BY MR. STROUPE:
Q No vou recall the following question ba2ing askad,

Professor Christense, from page 24,033, line 3@

"Nid you give any ronsideration to a surface
hardening in making your caleulations under

Llovd?s rules, for nurpnses nf vour testimonv?®

B (Witness Christensen) I think 1 can rezaemher the

juestion, but I Jon’t say [ ean rememher the answer, 3ut I

know it was & truthful one, 50O [ should ba abla to re.1amhar

it quite easily.
Q No vou remember answerings

nyes, the first thiro we have to answer on
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on that is that Lloyd’s would have to xnow A 1nt
about the surface hardening technicues {n the
first place. That would he looked at hy Llovd’s
metallurgists. It would be discussed with the
engineering oeople, who were dealing in these
specialist areas, SO they would come un with an
answer. They would possihly put shafts through
tests in their own testing estahlishement, the
Crawley. And they would not give An easy answer
to that. They would want to he fair. they don’t
want to hold back advancement in engin=ering and
you can see that they do allow a figure there
which is shown in the rules for hardenina, to

approved systems of hardening."

Additional answer: "ditness Eleye ‘I agres.’"

Could you just give me a yes or no first?
A The answer is =-- I can’t give whethar tha answar
is no or yes, because somehody was couuhing when vou first
started to read the question and 1 did not hear the first

nart, I/m sorry.
JUDGE BRENNExs Give him the transcriot.
(Transcript handed to Witness.)
MR. BRIGATI: 1In order to reprasent my client, 1

have to have a transcript.

JUDGE BHENNER: Why don’t you share it with
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Mr. Stroupe, if he has no objection.

MR. BRIGATI: Can I look over your sho'tlder?

MR. STROUPZ: As long as you don‘t look at =y

notes.

JUDGE BRENNER:s Come on, I want to get ione
today.

MR. STROUPE: He can certainly look over my
shoulder.

JUDGE BRENNER: All right. As soon as he is done
reading we will assume he has read it and we’ll bhe ablez to

read it later, and then just out the question directly to

him.
(Panel reading.)

JUDGE BRENNER: Mr. Goddard, do you hava an extra

copy of the transcript?

MR. GODDARD: We do not, sir. 3ut [ have
finished reading this so you may use ite

(Handing document to Judge.)

JUDGE BHENNSER: Thank you, ¥r. Soddard.

Gentlemen, have you finished reading it? #2’re

waiting for you.
NITNESS CHRISTE~SENs 1 have finished reading it

now, Judge, YyeS.
BY MR. STROUPE:

Q Doas that accurately reflect vour testinnny fron




that day?
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Q That’s not my question, Professor Christensen,
Didn’t you state to the Board on re-direct this

morning, that Lloyd’s would not grant an allowance for

shot=peening?
B I have stated that, vyes.
Q And didn’t you, just a moment ajo, say that you

would have to make the submission to Lloy“’s hefors you

could see what Lloyd’s would do with regard to shot=nezninu?

A 1 did say that, yes.
Q Nhich is true?
A Both are true. In the first place, the guestion

that was asked this morning wass "o Lloyd’s anprove
shot=peening as a hardening process?" and 1 said, "No.," I
have never said yes here. All I have said here, i5 that
they would want to know a lot of informaticn hefore they
would give approval. That is wha{ I think is the meaninu in
this context here.

2 So you cannot state, can yol. Professnr
christensen, unejuivocably, that Lloyd?s would not give
aporoval for shot=peening?

A 1 have not stated that. 1 have stated that {f
they give aoproval, they want to have 2 lot of information
about it. And I am stating that, at this noint in time, Or
when 1 inquired to Lloyd’s, they 4i4 not aive snoroval for

shot-peening process. [ cannot sav Aany more than that, |
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don’t think.

Q Well, can you givé me a yes or no to my orizinal
question?

MR. BRIGATI: He’s answered the guestion, Judge.
JUNGE BRENNERt Put the question azain.
BY MR. STROUPE:

Q Professor Christensen, can you state,
unegquivocably on the record for this 3oard, that Lloy2d’s
rules would not give any allowance for shot=-neenini?

B (Witness Christensen) The answer is Aat this
soint in time, yes. but. The "hit" {s thiss to nv
knowledge, they have not heen aporoached by any crankshaft
manufacturer to get aoproval for 3 shot=peeniny orncess.
And it is on that basis that no aporoval has heen yiven,
hecause they have never been asked. That is the way that I
see it, and that it the way I &m stating it.

Q Ars you saying. or cid you mean to infer from
that answer, Professor Christernsen, that you are 3wara of
every submittal that has heen maie to Lloyi’s rulzs bv any
engine manufacturer?

A I an not aware, ohviously, nf every suy~nittal

that has been maide to Lloyd’s.
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Q Mr. Eley, on redirect this morning you were Aask=d
some questions about ABS’s calculations of safety factors Aas
contained in Suffolk County Exhihit 47, do vou recall that?

A (Witness Eley) Yes, I do.

Q And you stated that the caleulations set forth on
page 20 of Suffolk County Exhibit 47 arpeared to he
calculations by an in=house methond, is that correct?

A That’s correct.

9] You did not mean to imoly or infer. did you,

r. Sley, that the calculation set forth on nage 1/, |
nelieve, of this Suffolk County Exhihit 47 was an &85
in=house method?

A Is this one with "Crankshaft Safety Factor 9y
CIMAC Method" on the top?

I 4on’t have the numbers,

Q Yes, sir.
A No.
Q Have you had a chance, Mr. Eley., to comoare that

series of calculations and those inouts with the CIYAC

formula?

A 1 can hardly read those inputs at all on this
left=hand column at all, 1 can’t really sav. It is fjust 3

computer run. [ don’t really know what it is.

Q [#m talking ahout the symhols on the ri yht=hand

side with the exolanatinn thareafter,
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2 Q Do those appear to he the symhols of inouts that
3 CIMAC customarily utilizes in their draft rules?
. 4 A Yes.
S Q r. Eley, do you also recall testifying this
6 morning that it appeared from Suffolk County Exhioit Number
7 47, page 14, that ABS summed two orders in arrivinj at the
8 sum of the orders?
9 A No, | don’t rememher saying that.
10 Q And do you recall stating that you would a=sume
11 that ABS probably did other calculations?
12 A Yes.
13 Q You don’t know that for a fact, do you, sir?
'l’ 14 A No.
15 Q Have you made any inquiry of anyone to attennt to
16 find out about that?
17 A No. I have not.
18 0 Whenever the system of summing the ordars was
19 used by ABS, they did indeed anprove the torsional critical
20 speed arrangement for the Shoreham replacament erankshafts,
21 did they not?
22 MR. BRIGATI* Asked and answered,
23 JUDGE BRENNERs Could I get the quastion again,

if you want to still pursite 1t?

no
F N

MR. STROUPZ: Yes.

o
W
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BY MR. STROUPEs
0 And didn’t, ABS, Mr. Eley -- regardless of what
methodology was utilized to calculate the torsional stres=ses
-- approve the torsional critical sceed arrangements for the
Shoreham replacement crankshafts?
A (Witness Eley) Yes, they did based on the
submitted data by TDI.
JUDGE BRENNER: All right. It doesn’t natter,
3iven that it is just an asked and answere i ohjection.
MR. BRIGATI: Judge, could you instruct my

witnesses not to answer the questions until you have riled

on my objection?

JUDGE BRENNERs Yes. but I think it was my fault
there and I will take the blane. [ was still thinkinc about
it, although I have been looking down At some pAp=2rs while
thinking about it so the witness probably didn’t realize

what occurred since I also had to have Mr. Stroune repeat

the question for my penefit so I «ill take the blame that

time.
Nhy don’/t you 39 ahead, Yr. Stroupe?
8y #¥R. STROUPES
Q Mr. Eley, you also testified again with rezard to

Suffolk County Exhibit 47 as to those various safailyv factors

on page 20, did you not?

A (Witnass Eley) Yes.
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Q Isn’t it logical to assume, sir. that hased on
ABS’/ approval of the torsional critical speed arrangement
for the Shorenam EDG’s that ABS in fact determined thai th2
Shoreham replacement crankshafts met thaeir desired minimun
safety factor?

MR. BRIGCATI: Objection, that calls for
speculation on the part of the witness and it is argumant,

JUDGE BRENNERs Overruled.

WITNESS ELEYt This data to me shows that they
approved it for use == together with a letter -= they
aporoved it for use on hoard a shin on the data that was
submitted to them, assuming that this shot=-neznini did in
fact give a 20 percent increase in the safaty factnr.

BY MR. STROUPE:s

Q Could 1 now jet a yes or a no to my orijzinal

juestion, Mr. Eley?
MR. BRIGATI: I think that answer was raesponsive,

Judge.

JUNGE BRENNER$ I have an opininn on it but == =5
to whether or not the answer was sufficiently resnonsive it
I don’t want to offer it hecause I think 3 cross=-examniner is
entitled to try te get it in terms that are easier to Jeal
with than from the cold transcripty one way or the other,

Can you answer directly and we will takes your

other answer as the explanation?
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WITNESS ELEY: | would like to leave my
explanation as the answer.
JUDGE BRENNER: [ am sorry is vour answer "ves,
wut"® with the explanation or "no, but" with the explanation?
A (Nitness Eley) 1 would like the juestion

repeated, please?

WR. STROUPZ: Can we get the question read hack?

(Whereuoon, the Reporter read from the record
as reguested.)

JUDGE BRENNERs All right. We have yaur
explanation, “r. Eley. 1 want to know whather we should »ut
a "yes, but" in front of it or a "no, but."

WITNESS ELEYs “Yes, hut."

8Y MR. STROUPE:

0 Mr., Eley, let me direct vour attention 3gzain to
Suffolk County Exhibit 47 to the page that you testified
about this morning =- or yesterday - that contains the
conclusions 1, 2 and 3. It follows tha Gasdman diagran in
that exhibit.

B (Hitnass Eley) Yes, I have it.

Q You testified yesterday did ynu not. sir, in
response to questioning I believe by the soard that vou ware
concerned ahbout the difference in results noted unier
conclusion 3.

A Yes.
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Q And you recall testifying yesterday, don’t you.
sir, that the CIMAC draft rules assume that rorsinsnal and

hending stresses occur simultaneously and at the same

location?
A Yes.
0 And you also know: don’t you, Mr, Eley, that in

the Shoreham replacement crankshafts torsional stresses and
bending stresses do not occur simultaneously or in the same

location?

“MR. BRIGATI: Asked and answered. This 1is an
examir.ation that has already gone hefore us.

MR. STROUPE:s Judge, I think this is foundation
leading up to 2 guestion I hbelieve I am entitled to ask.

JUDGE BRENNER: [ was aoing to say I think it
could have been foundation. [ was going to ask “r. Strouoe
hut he answered before I asked. And it relates %tn the
questions I believe that I had asked the witness which were
follow-up to a subject that Mr. Stroupe had earlier asked
the witness on. But this is his first ooportunity since ny
guestions.

WITNESS ELEY: Yes, that is an assumption of the
ABS rules — in the CIMAC rules and it is srobably not == I
don’t know for sure, but it is prooably not in the samz

place actually.

BY MR. STROUPE?®
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Q And couldn’t this well account for the
d4iffererce, Mr. Eley, in the measured stresses suybmitted
with the TDI application for ABS anproval and those
calculated by either CIMAC or ABS?

A (Witness Eley) 1 couldn’t say.

Q You know, don’t you, Mr. Eley., that the measured
stresses in the Shoreham EDG’s replacement crankshafts are

lower than the predicted stresses iinder either CIYAC rules

or ABS rules?

A Yes, | do.
Q Can you still not answer the prior question?
A I still have concerns that they are not in clos«

proximity to one another.

Q Wouldn’t you expect that in view of the
assumptions as to torsional and bending stresses in the

CIMAC rules?
A Yes, | would.
Q Professor Christensen, do you recall yesterday in

response to Judge Morris’ questions talking about square

root sum of the squares and root mean square?

A (Witness Christensen) [ do. ves.
Q That is SR3S or RMYS?
A | always have a problem with initial letters and

there are so many of them now [ always like to use the full

words. If you could give me ihe full words, I would bhe much




happier in answering the guestion.

2 Q Professor Christensen, ! am going to ask you 1o
3 assume a simple sinusoid curve whose values range hetween
. B plus= or minus-1l.
- Can you do that?
6 B Yes, I have done {t.
7 Q Will you ajree with me that the mean of the
8 function curve is zero?
9 A 1 would do so, ves.
10 Q Would you also agree with me that the peak value
B would be one?
12 K You stated it was one so it would be ons.
13 Q Well do you know that it is one?
. 14 A You just told me it is one.
15 Q I’m asking you if it is one.
16 ¥R. BRIGATI: Ohjection. He is badgering the
17 witness, He has an answer.
18 MR. STROUPS: Judge Brenner, all I want is the
19 witness’ independent knowledge. [ don’t want him to ajre2

20 with me {f he thinks I am incorrect.

21 ¥R, BRIGATI: He stated {t as an assumntion.

22 Judgze, and that is the way Professor Christensen has

23 responded,
. 24 JUDGE 3RENNER: He stated the assumotion slightly

{i fferently than what ha is asking.
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Professor Christensen, is it your ansvar that
based on the assumtion presented in the earlier gquestion
that that is correct, that the peak value woula b2 one?
WITNESS CHRISTENSEN: I thought that I had been
asked to construct a sinusoidal with a peak valve of one.
and when I am asked to assign a value, 3 peak valuz of one2
to a sinusoidal, 1 am also going to assume that {t was not
stated because it is usual custom and practice that the p23ak
value in the opposite direction will he minus=1. That is
#hat I am trying to get to the bottom nf here now, Judie,
JUDGE BRENNER: All right. Fine.
Now we have it.
BY MR. STROUPE:
Q That is precisely what I stated in my original
assumption question, Professor Christensent
Assuma a sinusoid curve with a range and value of
olus=1 to minus=1.
No you understand that?
A (Witness Christensen) That is what I have sn vy
saper, yes.
J 3ased on that assumption will you agree that the
nean of the function curve is zero?
B The mean of the function curve is zero Hecause

you have got just as miieh arsa ahove it as you have halow

it.
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Q And isn’t it also a fact that the peak value is
one?

A You stated it was one.

Q Is it true that it is one or is it not true,

Professor Christensen?

A [t can be any value you like, you assign tu it or
you measure or you get. I don’t know. You told mes I had to
assign a value of one to it and that is exactly what 1 dif
and so therefore from what you have t~1d ma I know it is
one.

JUDGE BRENNER: All right. We have jt. Move
on. We will put the record together on it.

BY MR. STROUPEs

2 Isn’t it a fact, Professor Christensen, that the
root mean sguare on this curve is one divided hy the sjuare

root of 2 or approximately 0.77

A (Witness Christensen) Somewhere on that order,
yes. This is only for the half wave thoujh.

Q and is it also not a fact, Professor Christensen,
that RMS is not the same as the mean aS youu testified
yesterday?

A I may have got befucddled yesterday. But what 1
relative to

am talking of as root mean squarse valites heare is

finding in electrical usage a mean value of that half

function.
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MR. STROUPE: LILZO does not have any further

questions, Judge 3renner.

JUDGE BRENNER: Mr. Goddard, did you have
anything?

MR. GODDARD: No recross, Judge 3renner.

JUDCE BRENNER: We ijust have a very few
questions.

EXAMINATION 3Y THE BOARD
BY JUDGE BREWNZRS
Q Professor Christensen, you testified in resnonse

to a question from your counsel this morning that the ABS
deponents did not know how to calculate the dimension of the
weh of the crankshaft in oraer to apply the ABS rules.

What is your basis for that?

A (Witness Christensen) The nasis for that, for

the way [ have done it is really =--

0 That’s not my guestion.
A [ beg your pardon?
Q My question is what is the hasis for your

statement that the ABS parsonnel did not know how to select
the dimension of the crankshaft web in order to armoly their
rules to {t?

MR. BRICATI: Judje, I am not sure that that was

the witness”’” testimony.

JUNGE R2IENNE2: All right. “ell let hin correct
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it if I have got it wrong
WITNE3S CHRISTENSEN: No, I think I undarstnod

what you meant, Judge. although what 1 understood [ said was

z little bit different from what you said. But I am

A

accepting that we are wath on the same wavelenath and ~e 3re
meaning the same thing.
8Y JUDGE BRENNERS

Q Well tell me what you said.

A (Witnass Christensen) I cannot exactly refar to
«hat 1 said == go back to what I said now without 39in: back
on the transcript, but 1 have a pretty gnod idea nf what I
said. [ don’t thirk I was so blatant to s3y that ABS dicdn’t
xnow what they wars doina.

3ut what | am prepared to sAy is thiss that if
vou were to cake a section where faflure 15 likely to neccur
{n bending across the crank weh what you will =ee is exactly
what I have drawn there.
And the ABS deposition I believe == if 1 could
just refer to that, to their words, may I?
2 Yes.

(Pause,)
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| WR3eb | A Yes. I would like to go bhack to page 129, and
2 the upper part of page 130 in the deposition given by the
3 representatives of the ABS,

. 4 On the bottom of page 129, Witness Woytowich
5 says—-
6 Q Prafessor Christensen, in the interests of time,
7 we have had testimony on that already, and 1 am faniliar
8 with it, and you, yourszlf, referred to it a numher of days
9 ago. 3ut I thought 1 heard something diffzrent from vou
10 this morning, or something in addition this morninz. out |
I have your answer nNow.
12 Your view of what ABS did or knows how to 49 in
13 terms of the dimension of the web would be bhased on that
. 14 portion of the deposition?

15 A Yes, where they say matal=-to=-metal, Judje, Or
15 moundary=to=houndary.
17 2 Okay. Thank you.
18 4 Thank you.
19 2 I will look with interest at what the transcript
20 earlier this morning said, and correct mvself in my own mind
21 if 1 was indead wrong.
22 JUDGE BRENNERs That’s all we have,
23 Noas the County have any follow-upn?

YR, 33IGATIs Yes, sir.

N
4

RENNERS We have heen through a lot of==

g o4

m

JUDG

N
un
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2 JUDGE BRENNER: How much?
3 ¥R. BRICATI: About two questions, one if I get
. - the right answer.
5 JUDGE BRENNZR: Go ahead.
6 I will know how to fjudge the answer hased on
7 whether you ask a second guestion.
8 FURTHER RENIRECT EXAMINATION
9 BY MR. BRIGATI:
10 Q Professor Christensen, did you ask Aany

representative of "Lloyd’s Regisier whether they wouuld 2ive

—
—

credit for shot-peening as a surface hardening orncess in

n

avaluating a crankshaft?

w

¥R, STROUPZ: Objection. Asked and answered so

5

15 many times this morning it i{s unhelievable.
16 MR. BRAIGATI: Judge, ' r. Stroupa==
17 JUDGE BRENNERs [ am 30ing to soverrule the

18 ab jection.

19 NITNESS CHRISTENSEN: 1 did. ves.

20 BY MR. BRIGATI:

21 2 aAn+4 when did you do that, Professor Christensen?
22 A (riitness Christensen) Some time aao when |

23 nelieve | first read something ahout shot=neening »eina a

uysual process for surface hardeniny of crankshafts. And |

. 24

25 thought that time had nassed me by ana I was nnot un to dat=,
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And 1 made inquiry of the senior surveysr in

engineering for the whole of North America in Lloyd’s

Registry of Shipping in New York.

0

Professor Christensen.

And you said "some time ago."

Was that a year? wWas it six yaars?

Can you give us 3 slightly better idea of what yo'1 mean by

"some time ago"?

A

crankshafts came out.

Yes, soon after the first report of the

I believe it was on the failed

erankshaft at Shorehan when fhere was reference to

shot=peening heing a i1siyal process, which was entirely new

to me, it being a3 usual process.

{i4 not think it was usual.

,‘)
A

sarly part of 19343

Q

3ecause | knew of it hut [

Was that in 1983, Professor Christensen?

It would be in the latter part sf 1983 or the

samewhere about then.

And what did the senior surveyor from Lloyd’s

respond to your inquirv?

juestion.

¥R. STROUPSs I am going to ohfect to tnis

JUDGE BRENNERs It is sustained. [ am not join3a

to he able to evaluate that kind of answer. We have gnt

sophisticated parties in this proceading, and I dd1’t know

how important some of these 4etails are going to he to tha

narties.

I will know more when |

je . the nropased findinjs,
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a3 moving mood?

¥R, BRAIGATI: C-42 is encompassed within the
scope of C-72, so 1 don’t see any reason to birden the
record with that. But if you would like it==

MR. STROUPS: I have no objection to the
admission.

¥R. GODDARD: No obijection.

JUDGE BRENNER: All right.

Wie will grant the motions on the devositions, and
let’s move C-42 into evidence, t020. since the record is
already burdened with the douhle identification.

“R. BRIGATI: No obiection, Judje.

MR. STROUPZ: Fine.

JUDGE BRENNER: On the ~epositions., remsmher our
comments in prehearing orders, and also the fact that we
will look on the parts that were focused nn in hearing. evan
though they may be in evidence. and 1 yuess the same comment
would apoly to any of these axhibits including C-41 also.
I1“n not sure if it was necessary Lo move C-4)! into evidence,
hut we will admit it into evidence.

However, 1 expect the findings will focus on
those parts of C-41 that were asked about., and not suddenly
some section that was never inquired into unless it is a
aon=-controversial matter and needed only for

nor-controversial explanation.
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(Whereupon, County C-72 and
LILCO C-40, 41 and 42, having
heen previously marked for
{dentification, were received
in evidence.)

JUDGE BRENNERs All right.

Mr. Brigati, did you still need to discuss== You
said you wantad to revisit ons of the motinns to str.ike
hefora we dismiss the panel. '

WR. BRAICATI: Oh, yes, Judge.

No you want to cet the ~anel out of here so I can
4iscuss it?

JUDGE BRENNER: You are so elejant.

The other uption....

1f you gentlemen would not mind? Mayha ynu would
welcome the occasion.

(Witness panel temporarily excused.)

JUDGE BRENNER: Off the record.

(Discussion off the record.)

JUDGE BRENNERs Back on the record.

I am not sure what you wanted o 4, but ao 8sh232
and 1711 know.

MR. BRICATI: On the subiect of this hearsav

testimony concerning DEMA rules and their heing outdatad, in

{s a commi ttase

ruling on that vou should he aware that DEYA
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consisting of reoresentatives of engine manufacturars
scattered around ‘the country, and that the committee itself
meets very infrejuently, and the affairs of the committee
are run by this Yr. Ecker who was referred to by Mr. Eley,
who is located in Ohio.

And Mr. Ecker advised Mr. Eley that the comnittee
will not be meeting until November of this year, and dnes
not take any action except as a committee,

Tharefore, it wou'd have heen oretiy imoractical
to adduce testimony in the customary way cancernin: what
this is. Of course we could have nrousht r. Ecker here, if
he would have been willinj to c¢o s or willing to come, for
what is a relative modest point. And if there wer=2 any raal
controversy over the status of DEYA, LILCO certainiy would
have the opportunity to correct any misimpression that miant
ne created by Mr. Eley’s conversation with Yr. Ecker.

The eonversation was oointed and direct, and it
was brought up in the context of the issues in this
oroceeding. And it is my understanding that ninder the
Federal Rules of Evidence that an expert is permitted to
rely on hearsay testinony concerning foundational 1aterial.

And it is also my understancdina that in
administrative proceedings, the rulas of evidence are

somewhat relaxed,

JUNGE BRENYERs The last two noints Aare correcte.
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within limits. Th2 limits are the reliability and orohaty
of the testimony. It is not a difficult, technical point
that we are talking about in which it is reasonable == oOr
aven a non-=difficult technical point. It is not a technical
point at all from the noint of view of the experts’
nrofessional area of pursuit that we are discussinie.

We are talking about whether or not an sfficial

hody is saying that their rules are no lonyer 3alive and

breathing, and that they are no longer anplicable. And for
something liks that you cannot expect=-

First of all, 1 disagree with your saving that it
is a modest point. It may orove to be later, »ut I
certainly cannot make that 4etermination now. And to hear
for the first time at a hearing that the County wants *o out
in evidence that the DEMA rules are no lonjer anplicahle to
crankshafts bhecause Vr, Eley had a conversation with nne of
the DEMA administrators is not the kind of thing we ars
#illing to credit.

If you have that kind of evidence, there are
othaer ways to adduce it. Certainly bringing a witness in
was one way. Another way is at least to 3ot sometning in
writing so we can have 3 bstter hasis to judie the
reliability of the matter.

And also it would have achieved notice to the

sther parties, which is a point related to our willingness
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to eredit the matter because where you have notice of a
soint to the other party throuah a writing referenced in
your testimony, then I could turn to the other party and
say why are you objecting to that for the first time at
hearing, or in the prehearing but several w~eeks after having
sean the testimnny, on the basis cf the fact that the
testimony is not reliable?

The County want through its task of adducing this
avidence and showing the bhasis, and the hasis is something
that you, LILCO, would be capahle of orobing, hoth becaus2
of the nature of the hasis is no longer just what somehody
said to somebody, and secondly, hecause they would have had
tine to perform that task.

Now all of those=—— Whether any of those would
change the botton line, I don’t know, but you woulit
certainly be a lot closer. And rijht now you are iust not
even close. And I am going to stay with the inftial rulinz,
although I want to chack with mv Board members.

MR. BRIGATI: That’es fine, Judge. BRut it is my
impression that an awful lot af hearsay has come iato
avidence in this proceeding, and some over ohiection,==

JUDGE BRENNER: That’s true.

MR. BIIGATI: == maet not over obiection becauss

the County does not bzlieve in ohjecting unnecessarily to

ayidence.
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But 1 have heard vour rulinc.
JUDGE BRENNZRs And I did tryv to draw the

4istinction betw2en what I think are most of those rulings

and this one.

1 may also tell you that ijust because something
has not be struck or precluded from being admi tted by 3
prehearing ruling does not mean that we are going to
consider it probative and reliable when we look at it later
and compare it. Some of the hearsayv may turn out to hH2 on
non-controversial points, in which case it may hava bezn
afficient to get it in that way.

1f the point is controversial, ~e will he ahle tn
judge that hetter later when we jet the findings, 2lthough
we certainly have some sense of it now. We may decide that
it is not probative. de have already out the parties on
warning about AB3 in advanca2 hecause we had some orehearini
concerns, and we will out it together.

30 yecu are free tn write your findings. [ know
it is easy for a Judge to say it will go tn the weiaght of
ths evidence, but it i= a true point. And [ think if vou
look at the findings of this Board, at least in ths oast,
there are matters which we have stated we wculd not cradit
wecause it was not sufficiently reliavle, 3iven the basis
f.or the matter as compared to the Hases £or the viaswpoint of

another witness who disagreed on the point.
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So we take very seriously the weight »f the
matter, and this is one of the factors.

The reason we aranted th2 motion this morning is
wecause we did determine that the weight would He z2ro.

Let me check with my Board members, since you iid
take the time to give us your reasnns more fiullv, and we
appreciate having it. It just does not change my result,
but 1711 find out in a moment whether it chanaes theirs.

YR. STROUPS:t Do you need a resnonse from me.

your Honor?

There is maybe one point that 1 would like to
make, and that is that, guite frankly, Suffolk County has
had ample opportunity. as you ohserved, Judge 3renner,
particularly when one considars that they had the
opoortunity to reguest to file rebuttal testimony to LILCO’s
testimony filed on Aujust I4th which, indeed, incluned a
tramendous amount of information ahout DEMA.

JUDGE BRENNERs Actually, you rinderstatad ysur

case.

MR. STROUPE: There are some other thinys 1 could
state, too.

JUDGE BREMNERs The materiality of the DEMA
limits has been talked about since at laast the drafting
nf the contention which predates the filing of testimony.

and 1 suspect evan pradatas that,
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YR. STROUPZ: Not only that, we also had
available a person as a live witness who had formerly »een
head of the DEMA Technical Committee and was knowlsdjyeablz2
in that area. It was subject to cross-examination by the
County.

JUDGE BRENNER: I think we have heard enougn.

Ni4 the Staff want to add anything?

YR. GNODDARD: Nothing.

(The 3o0ard conferring.)
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JUDGE BRENNER: Judgces orris and Ferguson say
they will support me this time.

I 4id want to excuse the witnesses formally. wny
don’t we have somehody let them come hack in. All I wanted
to do was to thank them, We are finishad with them, an I
correct, in terms of all examination?

Ne can, perhaps, Jo to some of the mattzar.

MR. STROUPEs I think Yr. Ellis and Yr. Dynner,
perhaps, want to talk to vou abnut pistons.
Aherupon,
Stanley 5. Christensen,
G. Dennis Eley,
and

Dale G. 3ridenhaugh,
resumed the stand and, having bheen nrevisusly duly sworn,
vere axamined and testified further as followss

Wwelcome hack, gentlemen, you fon’t want to 2et

too comfortable hecause wa’re moiny to tell you that ys21u c€an

3o at this time,
1 4on’t know whether we’re g0iny to start the

niston testimony todav. My sensa nf it 15 that it arnnahly

foes51’t pav, anymore, Lo do that. Does anvhody 1isagree?

MR, STROUPE: [ don’t think Mr., Ellis dnes. I

think he feels that ==

JUNGE BRENNERt Here he is.
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2130 10 04
I WR3pp 1 estimate might be by the parties for cross-examination of
2 the County’s piston testimony, now that thas testimony is
. 3 going to be revised. We received revised copies vesterday.
4 The revisions are deletions to the testimony.
5 Mr. Ellis?
6 MR. ELLISs Yes, Judge. 1 aopreciate the goard
7 jiving me last night to review that testimonv. [ have
8 reviewed it., and the County deletions, and there is a chanae
9 ar two. And I can give the Board an estimate hut ther=2’s 3
10 hand of toleranc» there that [ want to exnlain.
B My estimate is that I think that we can comolete
12 our cross-examination of the Ccunty in three to four haurs.
13 And it would he my hunch that we would eomplete the entire
. 14 oiston cross-examination == recross, redirect == my sense »f
15 things i5 it could easily be done in a day.
16 That could vary though, depending on sone noints
17 I now want to raises. [ need to diseuses this further with

18 r. Dynner.

19 Some nof the testimony is not clear to Us. Ther=
20 is one portion that is aexcised without anv indication of {its
21 excision and 1 just wanted to he sure that that was an
22 sversight, that “here aren’t other omissinns that are
23 unmarked,

. 24 The pageination, I think, i< st a functien of

25 the comouter, but it’s a little ifferent from the existing.
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There is an answer without a gquestion that [ want
to review.
There is, I think a == I’m trying still to

understand this structure, which I would nrefer not to 30

forward today.

We would also like some additional time othsr
than just this overnight to ronsider whethar LILCO wants tn
file any motions to elininate further portinns of the
testimony that should be delated, 1iven the deletinns that
have bheen mada. And, for exampla, thaere’s a portisn of the
contention that we think may == should J0 as 3 resilt of the
4eletions, and there are some other oortions of the
testimony that w2 may want to file a motion with rasnect
to. We would also, ot course, give the party a new
cross-examination plan in timely fashion 50 that it would
{eal with the new testimonv.

There are also some other portinns of tne
testimony at the beginning, paces 3 and pajes 2, that may
hava to be conformed to the deletion.

A #inal comment I may make, I think circumstances
comoel it. We welcome the deletions hHecause, of coursa,
they eliminate contrnversy where we hone nana shorld exist.
3ut, obviously, I find the timiny 2 little disturhing. Tne
County filed 33 pa es in July and naw anproximately 20 of

the 33 pages are gyone. And this is after LILCO has spent »a
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substantial amount of time responding to it, oreparing for

—

NRBpp

2 cross-examination and the like. And it haopens on the eva
. 3 of when we arz to hegin our cross-examination.

4 So while we welcome the deletions, as they

5 certainly eliminate areas of controversy that shouldn’t be

6 in controversy, we wish the timing had been ~_herwise, I”?n

7 sure there are reasons., gnod reasons, why that cnuld nnot He

8 controlled by tha County. 3ut that’s 2 :ommant | felt

Q compelled to maka.

10 JUDGE BRENNZRt “hen I think the seiendipity. if

11 you will, of having a break in the hearina at this time is 3

12 jood one. Because if you hai asked for more t. e prior to

13 hegzinning your cross sxamination. Hased on the fact that vyou

have only received the revisaed testimony late vesterday

F-N

afternoon, we would have certainly had to consider seriously

15

16 such a motion. And the fact that we have to hreak Now,

17 anyway, will take care of many of those oroblems,

13 MR. DYNNERS? Judge 3renner, since 'r. Zllis felt
19 comoelled to make the extensive commaents he did, 1 feel

20 compelled to nake a short answer to them, necausa [ thouaht
21 a3 portion of nhis comments ware totally 'innzcessarv, ani I

22 407’7t know why he made them.

23 Obviously, as | explained when we put this

amended testimony, or the deletions, on the recnrd the ather

ro
H

4ay, that the reason ¢or these delations aronse out of much

25
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Jevertheless, it is necessary to out some things »n the

record.

Wr. Goddard, could vou give us an estimate for
the length of time for Staff’s cross-examination of the
County”’s testimony on pistons?

MR, GODDARD: Not mare than one holr, Judge
3renner.

JUOGE BRENNER: Wnuld the parties still wish to

negzin pistons on Uctobher 227 That would he sur next h2aring

jate.
uR, ELLISt That’s fine with LILCO,

JUOGE BRENNERt The other option is to hegin the

wlocks an that day and hold the nistons until we finish the

litigation of thae “locks.

MR, SLLISs If we could procead with tha nistons
an that date, I think it might be hetter, Mayhe the pistons
-= ] was thinking the pistons might be in the same findings

track with the crankshaft?

JUDGE BRENNER: No. 1711 get to that naxt, but
that will not he the case. Crankshafts will He on A
separate =- on an advanced findings track and nistons and
wlacks will be on the same ¢indings track, regardless of
w«hich one is done first. At least that (s what we

intended. But ws will discuss it in A& momant .

M. DYNNERS  Judze, 1 was iust anina tn agive yo1
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my views on the schedule. We would, on reflection, suagest
the possibility of starting with the hlocks an the 22nd,
The reason | say that is purely logistical, wWe will, for
the 3 or 4 hours, have to brinc peonle in from California.
1t would be more convenient for the witnesses and, if it
does not disturb the Board’s sense of how things might
proceed, if we could, perhaos. do the piston
eross-examination at the conclusion of the block
cross-exanination, it would make our logistics a hz2ck of 2
lot easier. And it might even make other sarties lojistics
sasier. And ! throw that out as a suncastion and not 3as 3
firm position.

JUDGE BRENNERs [I’m surprised you’re nnt
thinking of ysur own lojistics as a lawyer, And let me
suggest you are such 3 jenernus serson that mayhe it doesn’t
matter, compared to your witnesses logistics. Let me
suggest this to yous vyou may have considered it and you nay
not have. Even though | said the findings date will he the
sama for blocks and pistons, we certainly don’t expect that
oarties wait until the close of the record on all 1ssues,
wefore they bejin work on thaeir pronosed findings »n A
subject. ANnd hy doing the oistons first, vou will he ahla
to et a lot more af yaur wark on the nistons eh jeet as

lawyers, while blocks are heinsg litigated.

YR, DYNNER: Only If we can wa {n two nlaces At
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the same time.

JUDGE BRENNER: Oh, no. You have more than one
attorney. It’s up to vou. You put your rasources where ysu

think best. B3ut there is that possibility.

Ne will decide the point and let ynu know durina
the break period, because it will 4enend an how mich waiaht
l want to give to the time estimates, which I will think
ahout for myself. And also Judge STerjuson’s schedule, which

I will also address on the record hafore w= close this

morning.

4hile on the suhject of the revisions of the
asiston testimony the oarties do have thinas to discuss.
which will e discussed among the narties off the record,
involving logistical thinjs.

1m not goiny to ask you now for a statament of
why the changes were aade suhstantively, ¥r. Dynner, |
ynderstand they were made as the resuit af {nformation
coming in through this record, and perhans other sourcas.
3ut as | read it, and it was not A stucdied reading == {t was
anly since late yesterday and this morning == hut as [ read
it, 1 had some guestions in my own mind as to why certain
portions were ramaining in while some other portions ware
remaining out. And in order to understand that hetter, |
nead to know precisely why the 4alations are hein: made,

And {t may be that when the County has a further ~nhance to
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look at this testimony, that there may be some further

changes. And that changes may he deleted material aoina
mhack in or non=deletzd material going out. Or mayhe the
changes would stay the same as you are giving then to us
now. But you can key the explanation that we’re a>ing to

want to get from you on the record when we resume, to the

’

jeneral observation I just made.
In addition, it may be that some of the
sub=1ssues can he identified as no longer Heina in
controversy. #hile, at the same time, 3etting a Hrecise
identification of the issies that still are in eontroversy
#ithin the context of oistens. Ani that, in {tself, mayhe
anough to help explain to me why some nf the delations wers

made and others were not made,

Let me give vou one general ohsarvation, There
is, at least, one place in the testimony where it sppeared
to me that the conclusion was left in on a particular

point. And that the material that was delatad was either

the explanation for the conclusion or the additional 4atails

on why the conclusion i{s important to the County’s
witnessas,
If my observation is right == and it may not have

heen, I’m just mantioned it so vou willi bhe able tnlnok at (it

during the break perind == {f rny onhservation 18 riht

then delating the details doas not assist ajther the
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efficiency of ths proceeding or == hecause now the area is
joing to have to be inquired into anyway as to the hases for
the witnesses’ conclusions so long as the conclusion remains
- and it also confuses me, getting hack to my oth=r onint,
as to what the Covnty has in mind that is still in
controversy. 50 we need to come back to this suniect. It
may be that the first time we will come bhack to it will he
Netober 22nd and regardless of whether we are aoini t» hear
tha piston testimony that day, I would like the parties to
he prepared to address thuse points aasin that dav

Howevar it also may he appropriate == and 1 will
leave it up to the parties == for cartain stiosulatinns to be
agraed upon and filed with the Board as to what is still in
controversy. #hather they will go S0 far as to involve
stipulations of fact, I don’t know and | haven’t thought
through and you will have to think about that. But at least
stisulations as to what issuas are in controversy and «hat
{ssyes are not in controversy. That will helo the Board
focus on what findings we are goinj to he asked to make wall
{n advance of actually getting the nropnsed findiniys and
that helps us as we hear the testimany that we will he
hearing from the County witnesses.

MR, ELLISs Judge 3renner ==

JUNGE BRENNER® You don’t have to discuss tnhe

sunstance of any of it, [ just want vau to considar all




these things.
MR, ELLISt The problem with the orocedure fron

ny perspective is that it invites a moving target.

JUDGE BRENNZR: Well moving only during the
immediate next week or so. Obviously this cannot continue
up until very zlose to the 22nds whatevar is agoiny to He
jone, should be done next week.

YR, ELLIS: Are we then not able to prepjare or

think about preparing whatever motion we might want t»

nrepare? Because we would want ta oroceed now but {f we are

joing to get a ohone call aL the end of next week saying Jh

by the way we want to add this and subtract this, [ think
that is an intolerable situation.

JUDGE BRENNERs I can solve that problaem by
saying don’t do anything further, the matter is going to

stay where it is.

It seems to he that it is a opart of the same
orocess, that you would think =hout what motions you may
want to file while discussing the mattars among the
parties.

You are goinjy to have a hard time maving to
strike something on thae hasis that a party valuntarily
Jelated somethinj else, it seems to me, dgut yvou think absut

that, and mayhe you can show me something 1 am no. thinkinz

ofs
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See if you can get yourself out of an adversarial
-- a total adversarial nosture for a little while during the
next week and think ahout some of the thinys I have said
here. And then if at the end of the next week nothing has
happened, you can all go hack to your other more adversarial
posture and do whatever you think you have to do on behalf o
your clients.

MR. DYNNERs If it helps the Board’s thinking,
I will just simoly point out that the deletion of direct
testimony by the County does not necessarily mean that the
county is withdrawing oortions of its contention., It may
mean, a5 you well know, that the County will rely noon the
record as it stands at this time.

JUDGE BRENNERs I understand that very well and |

tried to pnrase ny comments {n such a way Aas to Show that |

recognized that and many ather possibilities as well. And

if | didn’t phrase it in that way, [ certainly had your

point in mind neverthelass.
But it seems to me that there {s some mhvement

here and what the movement meAans I don’t know vet. And

~hether or not it would lead tn some new Hasis far a partial

settlement on some part of the eantention [ have no idea,

3ut | want you to think about that as long as == as well as

the processes we have just discussad where the Cointy will

wave to come hack and nrecisely identify what is still in
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controversy and what is not still in controversy, i{f there
is anything in the latter catecgory. we can leave it at

that, ! helieve.

1 will say nne more thing . ich is obvious to
yous Certain remedies may have heen not suitahle for a
larger scope of matters being in ¢antroversy but they may
hecome more suitable if the scope of that which is in
controversy is narrowed and that wotld he part of the
thinking process also.

All right. 1 did want to discuss the findings
schedule for crankshafts., 1Is there something further on
pistons, Mr. Ellis?

MR. ELLIS: No, your Honor.

JUDGE BRENNERs | recognize your problem, I don’t
xnow how to solve it other than by some solution that |
think might turn out to be worse than the problenm.

MR. ELLISt Yes, sir.
JUNGE BRENNERs:s All right. We had informed the

parties yesterday in chamhers that we did want to set a
schedule for nroposed findings by the parties on the issue
sf erankshafts, hut 1 did offer the parties an opnortunity
to consider whether there was an suhstantive reason why that
would not be an appropriate thing to do. and I will invite
that now, if there is any comment.

(Mo response,)
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JUDGE BRENNER: Hearing none, the schedule in

i
accordance with the regulations -- I hope I remembhar them
correctly =-- would be 30, 40, 50 and 55 days as sujgested

for calendar days in the sequence of LILCO, then the County

and the State tojether, then the Staff and then LILCO’s
reply.

We want to set page linitations also ani we
advised the parties of what our thinking was in chamhers and
gave the parties an opportunity to think about it and jet
wack to us today. Whatever page limits we set, we would
apply those limits to the County and the State tojether.

And if there is some problem that I don’t presently perceive
involving applying cthat page limitation to the County and
the State togethar, I am sure wo will hear about {t in A
timely fashion hut otherwise we will apoly it in that way.

The precise dates adjusted for the ralendar woild
be as follows = and tell me if I have made a nistake after
you have had a chance to ronsider its

Novemher 5 == these are receive! Jates an' they
have to be received by the 80ard and all participating
parties =-- November 5§ for LILCO’s nropose: findin s}
November 15 for receint of the proposed findings »f the
County and the State. And for the Staff, I thought we woild

it the

sat November 27. The actual date would he the 26%th,

3iva

Thanksgiving holiday occurs in that {ntarim s we +ill
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the Staff an additional day and make it Navemwer 27. Then
the date for receipt of LILCO’s reply would Be Decamber 3rd,

Page limitations. Have the parties == [ don’t
kxnow if you have discussed it amonj yourselves. {ou know
what our suggestion was yasterday. If there is no

4i fference of opinion from the parties, we are 30in3 to

apply our suggestion.

Mr. El1lis?

MR, ELLIS: Judge 3renner, we have not had an
opportunity to do the kind of raesearch 1 wantz<, which is to
go back and look at what we had done and to see what kind of
reduction factor would be reasonahle to se2 how many pajes
of transcript. 3ut w2 Jid have an opportunity to discuss it
last night to consider the kinds of {=sues that have heen
raised in the crankshaft testimony and generally the numbar
of days devoted to it. And we do not raeally helieve the A%
pages is adequate.

We helieve that = whan we all di{scusse! {t we

thought that given our axnerience in this hearing cven if we

cut everythiny by half that wse would he much mnre

comfortable with, and think it wo'ild he mare anproariate

3iven the nature of the issues and the tastimony, %0 nave

oage limitation on tha srder of 150 pages for hott raply ==

hoth the suhmission and the renly.

NDoes the Board also rontaemplata that wn vty ld
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also submit a draft opinion as w2 iid bafore?

JUDGE BRENHER: No, 1 thought I astablished that
in the prehearinj conference order. That is joiny to cut
4own on the number of pages. ‘e are goiny == there Aare some
experiments that are noble and there are some experiments
that are less nohle, and we draw inferences from the
orevious findings format and have deci’ed to chany= it. And
we are raturning to the == well [ deserihad it in ny written
order. You can jo back and look at {t. '

1f there is any question as to the format, the
two of us == [ an citing this only for format nuUrpoIsas,
narticipated in a recant decisfon in the Limerick sracesding
and that is the format we have in mind far this proceeding
now. That was an August issuance.

MR, SLLISt In concluding that 45 would he tno
little, we took into account the number of DAjeS that hava
hean prefiled, the numher of days that have baen 4avotedd L9
the hearing and the numbhar of exhibits that have Haen
4iscussed that {t may be appropriate to cite and make ‘ise nf
in the findingys and we simply came to the conclusion that
would not be adejquate {n our view tn covar all the l=sies,

- "'j

JUDGE BRENNER: 150 sounds lika nuch t55 Queh

me.

Let me hear from the nther carties.

MR, NYNNERs We will try o liva with %5
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Obviously the number of pages which the 3oard sats will b2
applicable to all parties, so {f there is an increase «~@
obviously would want the benefit of that,

JUDGE BRENNER: Yes, of course.

Staff?

MR. GODDARD: The Staff would favor a lower
limit, preferably in the area of the 65 pajes suajeste! hy
the Licensing Board.

JUDGE HREMNTR®  All right. We will diszu~s it as
a Board this morning and get back to you on the racord this
morning.

But hefore wea do that, let ne see {f there are
any other subjects we have to Jiscuss this mor.inz,

1 have one but | don’t know if the cartias nad

any others.

(No responsa.,)

JUNGE 3REMNERs HYearing none, I did want 9
announce to the parties that, as yol may know, Judie
Ferguson is a part=time mamhar of the Atanic Safety an!
Licensing Board panel. For the last month he has Hesn A
aon=member durin; his slesping hours and a memher furing his
waking hours.

Nevartheless he raninds us fram time to time that

he {8 a professor at a university and he has stucdants and

classes and so forth. {e has haan ahle, with 3 15 of
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sffort, to make arrangements to he here with us earh and

every day so far in this hearing. The lenith of the haaring

is longer than we had initially anticipateri,

What [ am leading up to is the facce that we do
not know yet whether Judge Fercuson will he anle tn he hers:

at all future sessions and it has been my oractice to try to

announce in advance when the Board will be proceeiing on 13

quorum basis. e will not krne for sura for some nerind of

time, but it may be that at the very next session we will he

oroceeding on a guorun hasis, $o [ want to lat vor know that

as a possibility. It may he thrat schedlas can b woreasd
out and we will »e ahle to nroceed as a full! GSoard for

almost all of the sessions, If not all of the sessions.

That is as far as [ c¢an go at this time,

All rioht. de will take a 19=-ninute hreak =nd
come hack and ~ive you the paje 1inits.

(Recess.)

JUDGE BRENMZR: Back on the record for this

momentous decision.
Seriously, we did consider it. The paza linit is

£

90 pages. We think that is larger than is necessary hiut ve

think it gives somre margin of comfort. 'la have rucefwad

f£indings in the cast in this proceading that were simoly

more verhoie than necessary. re don’t neei tha testirony

b _\r_‘iuct

and the record regurgitated back word=for=wor-,
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of proposed findings is to synthesize and znalyze the
testimony for us, and we think 90 pages are more than
sufficient == or at least sufficient Lo achiave tnhat mal.

As we have stated, the 90 pages is for the intal
number of pages. So when LILCO files its nroposed finlinis,
it will have as many pajes for the reply as the differencs
hetween 90 pages and the number of pages it files in its
initial proposed findinjs.

Tha other parties do nol have the right of reply
so but the sequence is such that they ara reolyina to the
findings filed prior thereto and they therefore will got the
90 pages in those findings. 1£f there is any need for any
variation of the page limits, emerjancy ur jent rejuests for
relief can he filed, but they are not aoin: to »Ha lookad 12
with favor and they therefore have jot tn he vary serinusly
felt and very well=based, 3o there {s that safety valve at
least in case we are all wronj.

The length of the record and the length of the
number of pages of transcrint is not nczcessarily
oroportional to the volume or findings needed,

Tha anly othar matter {5 gometi ies Lhe nartias

filed after that

without the right of reoly to findings 34 after

cial

P

narty have a prohlem and again we can recelive Sp
notions about that subiject. Hut if that comes tn oass, w2

are going to be mindful of the oaj= limitations also.
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nxBagh | So that {f there is some prohblen and == I will

2 leave it at that. Mayhe the problem will not com= un.

' 3 1f there is nothing else that need bhe Jiscu=seld,
B we 111 be in recess now. We expect to e hack on fOctaber
5 22nd -- in fact, we will be hack hure on Octoher 22nd at
6 10830,
7 MR. DYNNERs I think you ‘ere zoinj to iention
8 and discuss amonj yourselves whether we wersa gning to coma2
9 nwack and do the nistons or whether we wers qning t> dafer
10 the pistons.
1 JUDGE BRENNERs VYes, I“/m sarry, | sronanly Zid
12 not make that clzar. [ did not mean w2 could maks that
13 clear to you today. #e will zrnounce that as snon AS «e

can, some time during the hreak neriod an? comnunicate that

BN

15 to you.

16 In fact I haven’t worked out the schedila of the
17 asroceeding heyond (Octoher 29nd. Wa will bz in seesion for
18 more than just that day that anek hut 1 do not knaw hov many
19 days that week and 1 do not know what the schedule will b2
20 for future weeks and we will let you know about that just =S
2! soon as we can also.

22 Right now don’t make any commitaents that will

23 preclude having neople here for October 22nd and

thereafter. 5o I do not want to hear that somneho i, male

no
4

crmmitments bacauses thay thouzht they would D2 frez,

n
w
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We will let you know soon and snc~ we lat you

xnow then of course yoiul can rely on what w2 tell you from

that point.

Thank you for your time this weak and

1 hoonz yo

enjoy the break in the hearing, even though {t won’t b: a

wreak in your work load, 3s we well know, and we

hmack in session on (Octoner 22nd at 10220,

(hersupon,

at

12830 DeMes

the hearing

above=entitled matter was receesad, tn recsnvene

1984 at

103830 2.7

#ill He

in the

Hctnbar 22
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