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I WRBeo ] PROCEEDINGS

2 PRESIDING JUDGE: Good morninj. We are on the

3 record.

4 We will note the usual anpearances., [ don’t see
5 any Counsel for the State present, hut we do have Counsel
6 ror the Staff, LILCO and Suffolk County presant.

7 We have some preliminary matters to take up

3 before getting to the testimony of the Staff’s witness,

9 One minor, brief preliminary matter is that the
10 Board has reviewed the Proposed esolution of Suffolk County
1 Diesel Generator Contention regarding cylinder heads. In

12 principle, it is acceptahle to us and we have no prohlem

13 with it.

. 14 As a minor point it anpeared to the Board on

15 oreliminary reading that with respect to Paragraph £, which

16 starts on page 3, the procedure spelled out there deals with
17 the barring over and rolling over of the engines and &
13 checking the engines after that procedure, but does not

15 sp2il out what the engines are heing checked for and what

20 the criteris or criterion would he for that check.

2! Under Paragraoh F, which seems to deal with a

22 diffarent routine surveillance procedure, there is an

23 explanation of that, If the partles helieva the exnlanation
. 24 in F apollies to £, it was not clear to us on readiny the

25 axpress agreement that [t is to he so anolicanle,
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office on Thursday eveninj. Now [ realize he was en route,
The first I heard from Mr. Dynner was at 3135 p.m., on Friday
afternoon.

Setting to the merits of the matter, we are in
ajreement that the subject matter of the supnlemental
testimony is relevant and material. Both sicdes agree to
that.

As to his characterization of it as significant
new information. we do not agree with that, From vary early
in this proceecdingy, he knew from the June report and even
hefor: that, the preliminary report from FaAA about cam
jgallery cracking, he knew ahout the stud-to-stud crasking,
and he knew that as far as FaAA or LILC) knew at that time
== and [t was also true as of tha date of the filinjy of the
testimony =— that there were no circumferential ~racks in
the original 103,

dow at the time we filed the testimony on Aujust
the 14th, It was true and correct, to the st of our
knowledge and informaiion.

The prohlem was that people are continuing to
document the matters that we hava sat forth [n the
testimony, and In the course of that Aocumentation, two
significent things occurred,

The first was that == and we had to 99 to

Californias to confirm this == that.,...
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I W3Beb I in our testimony was not accurate, and the hasic data that

2 is referred to in that strain gauge data could not he
3 verified.
. 4 S0 then we procoec‘jed further with 3 piece of the
S old 103 tlock top with the deepest stud=-to-stud ~rask and
5 cut that up, and that showed, rather than h2i{ng .5 inches
7 deep, it was only 3 inches deep.
3 JUNGE BRENNER® CSxcuse me., A lot of this Is in
9 your testimony. a&hat I’m not cl2ar on is what was done
10 several weeks ajo as opposed to vhat you first learned anout
1 late last week?
12 MR. FARLEY: [ would say essentially,
13 Judge Brenner, it was the error in the data reduction of the
14 TDI strain gauge data and secondly, it was the complation of
. 15 the destructive examination of a portion of the sld 103
16 block.
17 JUDGE BRENNER: September 6th {5 when LILCO first
13 knew [t would have to supplement its testimony on that

19 blocks. Is that what you’re tellinjy me?

20 MR. FARLZY®s I’m sorrv, your Honor, [ di4n’t hear
2l you,
22 JUDGE BRENJNERS wWere ysu telling me that

23 September 6th s the earliest date at which LILCO knew [t would
. 24 Nave new information causing 3 nead to sunplament its

testimony on the cylinder blocks?
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County in this proceeding.

JUDGE BRENNER? We’re not g0ing to have staggered
testimony filing timeframes now.

4R. GODDARD: Staff anpreciates that,

JUDGE BRENNER: That was an unusual accomadat lon
last tine whirh the staff turned around sut of context after
that,

Putting that aside, if we were to set 3 Jate for
the receipt of supplemental testimony, if any, by the Staff
on cylinder block for near the end of the weak of the Sih ==
either the llith the 12th, in that timeframe == what would
the Staff think of that proposal?

MR. GODDARDt The Staff would be ready to file
supplemental testimony by that time. .

Did you also ask, Judje Bremer, for our position
with regard to the County’s reguest for, I halieve, a
two-week suspension?

JUDGE BREMNNER: No, I did not. But you’re frae to
offer |it.

MR. GODDARD: The Staff would s'upport (t.

JUDG= BRENNEQ® ahy?

“R. GODNDARDS By virtue of our evaluation of the
significance of the testimony received from LILC) with
regard to the magnitude of exchanges in prior testimony as

opposed to any forewarning of the Staff’s evaluation of the
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I  WR3agh | SO0 that you will not have to bring all your witnesses in
2 here for a short week. That’s the main reason. Ani the
3 fact that we will give you some other time for further
' - witness preparation is a honus.
5 MR. GODDARD: Judge 3remner, the Staff will he

5 amenahle to proceeding on that basis and having the Staff

7 panel on pistons cross-examined immediately after

8 Dr. Sarsten and Mr. Henr {ksen are cross-asxamined on the

9 crankshafts,

10 JUDGE BRENWER® All right. we’ll do that. That

1 will be our testimony for this week., If we have only half a
12 day left on nednesday, we will not require the County

13 witnesses to bhe here to hegin their testimony for that half

. 14 a4 day unless they are here anyway,
15 Are they here anyway?
16 MR. DYNNZR% No, sir. Professor Anderson is not
17 here and others == as you can ses Professors Christensen and
13 Mr. Ely and Vr. Hubhard are here hut those are the thres who
19 are here. The others are not,
20 JUDGE BRENNERTt All right.
21 Next week, Monday, we would start with the
22 County’s testimony on crankshafts, Unless there [s a strony
23 reason to do pistons first, we would prefer taking up

‘ 24 crankshafts first.

22 [hen we will 90 to the County’s tasti=mony on
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other engines they have sold for nuclear standhy service,
the 12=, the 16~ and the 20-cylinder enjines.

Jd And your knowledge with respect to the 12-, |6=-
and 24=-cylinder engines, all of that knowledge was ohtained
in connection with this case, was it not?

A Yes, that s true.

Jd Let me mention some other names to you,

MR. ELLIS® [t might 9e easier, Judge Branner, I
have some excerpts from DEMA which | can hand out to the
goarcd and the parties now. [ don’t intand to introduce it
as an exhihit, byt I think it would be convanient for the
witnesses and the parties,

JUDGE BRSNNER: what do you want them to 4o0?

Look at the names of the members of DEMA? i
fR. ELLISt Yes, sir. [ can sugjest then to him.

JUDGE BRENNERt This is q0iny to he material for
some findinj later as to whether he can read the names
correctly?

MR, ELLISt Wo, sir, not as to whethar he can
read the names correctly. [ just thought it would He
simpler, rather than my suggesting who the mamhers mijht he,
to have that in front of him,

JUDGE 3RENNER®t You’va got testimony through your
witness that has not heen rontraiicted, to the hast Af my

Ynowledge, Do you know that?
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A I do not have == [ have to think “ack now.

No, I do not have knowledge of how many orders
are summed by individual firms in the-United States when
they use DEMA,

JUDGE BRENJER: Mr, Ellis. excuse me,

Professor Sarsten. In your answer prior to the
last answer you refarred to your helief that you saw no
reason why the practices in the United States should Hiffer
significantly from those alsawhere in the world., #hat you
left unstated, at least expressly, is what the practice is
elsewhere., Could you tell me what that is?

DR. SARSTENt Yes, The standard practice
el sewhere in the world is to sum 24 orders for a forestroke
engine, That is, orders from ona=half to 12. That is, for
example, as specifically stated in the proposal for the new
CIMAC rules for torsional vikration where, in 1979 they
mention 24 orders as standard [hat’s the first 12 for
four-stroke engine,

3Y #Mi. ELLIS?

Q Professor Sarsten, you say the practice
elsewhere, am | to understand that that [s == that these
manufacturers yc .“re talking aho'ut are [n Europe?

A (vltness Sarsten) This would nold for the world

This was for the maln classification

[hey are combining to see {f they can arrive at
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experience with respect to what J)EMA uses, how the standard

was developed, the methodology, or what the American

manufacturers in this country do in the 3pplication of the

JEMA standard. And he has not, hafore this rase, used the
DZMA standard for crankshaft torsional stresses, [ think,
unde: the circumstances, I do not think even a liheral
standard would he mat to permit a3 conclusion. And he i{s an
axpert In the anplication of the NEMA standard.

JUDGE BRENNER: Could I get Mr, 511is’ last
guestion read hack, please?

(Whereupon the reoortar read the record as
requested,)

JUDGE BRENNER: well, we’]]l certainly hear a
response from the Staff and then from the County if it
wishes to make one, |[f the Staff would prefer to ask
Professor Sarsten some juestions in the nature of radiract
or voir dire prior to making a rasoonse, we’ll give {t
leeway to do that also.

MR, GODDARD: Fine,

JUDGE B(S"NE2¢ Do vou want to do that now?

4R, GONDARDS Yes, | would,

VOIR DIRE EXA4INATION

3Y MR, GODDARD:

W Or. Sarstan, [t is yo'ir testimaony that hased upon

your professional engineering judgment, the NEUA rules are
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verification of the accuracy of such comoutar programs

JUDCE 3RENNER: Incidentally, as long as I have

#nterrupted this much, previously in talking about ALCO,

with which you have had orior exparience, [ heliave you
stated that it was a memhar of DEMA when you wera there, am
I correct or did I get that wrongy?

WITNESS SARSTEN: Let me see, I think ALCO then
~= this was i{n the ~= around 196, was 3 memher of NZVA.
I’m not quite sure of this.

They are now, I thirk, listed as the White #otor

Corporation.

JUDGE BRENWER: All right. That was my next
quesztion. Thank you,

NITNESS SARSTEN: Here we have themt Hhite
Superjior Division. They are now a part of ihite ‘otor
Corporation of Springfield, Ohio and, as sush, they should
still be members.

YR. ELLISt Judge Breaner, | may not have heen as
clear as [ should have bheen,

JUDGE BRENNER: Do yo'1r want to strike him hecause
N2 doesn’t know anythinsg ahcut DEMA?

iR. ELLIS: [t’s his interoretation of D3/A tnat

JUDGE B0ENNE2?: [ understand. I want to see whsat

else he knows to see {f that may he pertinent. Vvoau’re not
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challenging him 3s an expert [n the performance or analyses
of torsional vibration, are you?

MR- ELLIS: No, sir.

JUDGE BRENNER® B:rt wvou didn’t ask him ahout what
ne knew, so [ thought I would ask that pa2i{ and then put it
together with what he said he didn’t know.

MR. ELLISt Yes, sir, [ understand,

JUDGE BRENNERt And in afdition, if we were to
grant your motlon, vou have not yat jotten to Mr, Hanriksen,
who is the co-author of much of the same answers, and you
would have to work ycur way through him, even if we granted
the motion.

MR. ELLIS® .o, sir, hecause the answars that [,
would have stricken do not have #r, Henriksen on tham,

JUDGE BRENNER: All right., That would take care
of that oroblem if we get to that point.

I supnose it would help you to know now, so we
can taxe a moment,

Does the County have anythinj to add, aither hy
way of grgument or gquestions to Professor Sarsten?

[711 get bhack to you for your arjument,

“r. Goddard, I wanted to hear from the County.
4R, ELLIS: Judge Brenner, while you’re waiting,

would you like me to give you some of the giestions and

answers that | have in nind?
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experience in the {“terpretation ans amplication of DEYA.
That does not mean that his other testimany on A3S or other
matters is similarly infirm. But [ certainly think this
one is. He does not bring to the Board the kind of
expertise with DEYA that [ think is plainly required hy aven
the most liberal standard,

JUDGE BREwNER: Maybe | should accept vour
Iinvitation to give us the particular answers that you would
strike if your motion were granted,

MR. ELLIS® Yes, sir.

On paje 12, we would strike the portion of the
answer at the top of the page relating to testimony that 24
orders are now normally used., There is no hasis for that
with respect to DEMA,

ne would also strike his portion of the tastimony
on page 13 relating to the DEMA standard, the second
paragraph of that answer in the middle of the paje and also
the next question ard answer and the following 3uestion
involving the computer program, it follows L“e guestiont
"How do your results compare with those B F3AA," that would
also go out.

Io the extent that his answer on page 17, he is
there both with Yr, Henriksen, his answer should not he
accepted with respect to DEMA,

There was one other one [ think as well, Judje
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rejard as to what he helieved was the annropriate procediure
In terms of the numher of orders to meet DEYA and he talked
about his experience with what has heen done over tha yeAars
to his knowledge., So to say taere is no evidence == that’s
why | said your statement was 12 strong one,

“R. SCHEIDT: Well =

JUDGE BRENNER® You may not ajrss with it or you
mi.y later show in findingys that he was speaking in
Jeneralities and then when he was attempted to he pinned
down by cross-examination could no: sumport it in the datail
necessary to helieve the statement, hut that’s Afiffarent
than saying there is no evidence in the record.

And 1 would add that it’s solely hasad on my menory.
That would certainly be the kind of thing I would want to
search for in the transcript bafore making a ruling on {t,
but I don’t have to make a rulimy on that point now.

(The Board conferring.)

JUDGE BRENNER® de are going to dany the motion,
Professor Sarsten, as everyhody can sea, is clearly an
expert in the performance of analysis of torsional vikration
that is sufficient to give the testimony he is giving,

He has also testifled and has sufficient
expertise to be permitted to give the testimony on what he

thinks the proper standard practices should he, He has

axnlained candidly as to how he is anplying what he has
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County will rapidly and efficiently he ablé to ohtain from
LILCO,

MR, ELLIS®* Judge Brenner, what does the Board
contemplate we do after these witnesses are completed?

JUDGE BRENNER?® These two witnasses?

4“R. ELLIS: Yes, sir.

JUDGE BRENNER: [ thought the Staff has agreed we
could go to its witnesses on pistons.

Am I correct, 'Air. Goddard?

MR. HLLIS®: I think the Staff said that h»Hut I
think the Board had indicated that would he sne of the
things it would consider.

JUDGE BRENNER: [’m ssrry. I meant to say that
that was very good news to us hecause we did not want to
require the County’s witnesses to he hera this week for 2
number of reasons, the inconveniance to the County’s
witnesses due to lack of notice that some of them would have
to be here this week, and more i{mportantly, the fact that
they are c~ing to be efficiently enjaging in dis-coverv this
week, and that could be one of *7a reasons why we won’t naed
a full two=wnek hresak,

And we know we are not 20in3 to hear ahoiut any
discovery disputes unless they are ahsolutely, positively
natters of the utmost importance and privilege.

MR, ELLIS®t [ %\ope not, Judge, hut [ hoo2 that is
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Incorporated. They were then, [ helieve, already associated
with white Motor Company In Auburn, New York, at the time.

Q So is it your testimony then that until
approximately 1972, the numher of crders normally used hy
manufazturers in Zurope was one rather than 247

A No, that was not my testinony. Wy testimony was
that [t was not universal for the cormuLuter calculations
submitted to the major classification sccieties == [ am now
speaking actually of one, Det Norsek Veritas —- to inelude
force vikration, Before roughly 1972, it wss not
universal,

When you make forced calculations you will
include normally a large number of orders, now usually 24,
because if we are in a loop it doesn’t make any dlffer;nce
reaally how many orders you {nclude as [ong as yo'1 have the
data avajlable, ‘

Q Well, then as [ understand your testimony, It was
oroper in “55 and prior to use just one order in connection
with torsional stress analysis.

A For forced vibrations, vyes.

I seem to recollect taat Por.er h3ad suymmad some
orders hut it is very lahorious and will not he done hy hand
unless in very soerial cases and then only a few orders.

Q [ take it you would ajree with me that when a

classification society or an organization like NZYA sets 3
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A dell, I’ve bren sitting all evening punching
these in., I have tham in the conputer printout, The taird
order is arelatively iar;e order.
Q All right. Would you look, pleasa, at the
Exnibit C-17, page 3-14, Professor Sarsten?
“R. ELLIS® ror the Poard’s conveniensce, tChat’s
the crankshaft report.
WITNESS SARSTEN: Which page?
8Y M?. ELLIS:
Q 3-14, Professor Sarsten,
Do you havs that hefore you?
A (Witness Sarsten) [ do.
D) Lel me direct your attsntion to the stress for
the third order. It says, "The amplitude and displicement

for the third order," — it says, ".m0l1." Do ycu see that,

sir?

A I do.

Q That’s very small in relative centribution, isn’t
it? :

A [ thought you were askiny ahout the magnitude of F

the harmonic excitation. The othars would Adepend uson the
specific example cited, t may he larqge, it may he small.
Depending upon the vibratory system Heing ctonsidared,

Q Nell, is the third order, then, a fairly minor

contributor to the summation process that vou go through?
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vertical scale mean, four, five, six: then saven, eight,
nine?

AITNESS SARSTEN® Those are the various shafts.
There are differant stresses in 2ach of the various shafts
along the engine.

JUDGE BPENNER: Thank you,

Mr. E11is?

3Y MR, ELLIS:

Q Prufessor Sarsten, getting back now to the third
order with respect to the Shoreham 13 x 12-inch
crankshafts. Amn I correct that [ heard yvou say that that
would contribute no more than .71 to the sumwmation of
stresses Lo meet the 7,070 PSI DS4A standard?

A : (Witness Sarsten That would be the maximum,

yes, If it were phased correctly.

0 So that would b»e less than | percent of the 7,0M
allowable?
A [’m not goocd at mental arithmetic, hut it would

he less than | percent or the allowahle.
#) would you agr~2 with me, then, that tais !s not 3

major order in terms of summing stressas for the DTHYA

allowable?

B Noe I would not. In this speciflc case, it turns
out that this order has a iow value, t may not in cther
cases,
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I WR3pp | and a half and fourth order, why did you selart those two
2 for depiction on your graph?
3 A Because those were the orders which, in the speed
. 4 ranje we were conslidering, the rate of speed plus/minus 5
2 percent, had significant stress levels and some of them were
6 near resonance, so therefore, the majnitude of stresses
7 caused by the single orders were largest,
8 JUDGE 3RENNERS Mr, Ellis, while you’ve paused, |
2 wonder [f [ could ask a question ahout that also?
10 “R. ELLISt Yes, sir.
B JUDGE BRENNER®* Professor Sarsten, in g3iving your
12 results for the largest single order at 450 rpm at the
13 bottom of page 13, you report that == this is in the very
14 last line of that page -- you.report that as aogproximately
‘ 15 38300 psi. whereas == do you have that?
16 NITNESS SARSTEN:® Yes.
17 JUDGE BRENNER: Whereas, on page 15 [n the next
13 to the last line of the first answer, you renort that as

19 beinjy 3608 psi. «hy is that figure different? Am ! missing

20 something?

21 WITNESS SARSTEN: Yes. The one fiqure is the

22 results as they came out of the computer. The sacon” figure
23 ara the results correctad or refined to take into account

24 the measured values of the front end amplitude of the

. 25 engine,
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|  WR3pp | JUDGE BRENNER: which is the refined one?

2 NITNESS SARSTEN®* The 3608 calculated value of 3
3 == where was it -- 3800 psi came out of the computer. This

. 4 was hased on the fourth order harmonic amp litude given hy
5 the owner’s group data and, I belleve, calculated by Failure
6 Analysis Associates..
7 On page 13, the figure 3608 psi is the same
8 figure diminished, or scaled down slightly, to ajgree with
9 the measured front end amplitude due to the fourth order.
10 JUDGE BREQJER: [’m still confused, I’m sorry.
B Because when I look at your Exhibit 3, which {s the graph,
12 the measured value helow that, what looks like ic might he

13 the 3608 point == {t’s thought to he preciss from that
. 14 exhibit == hut a little ahove 3590, falls on the eighth
15 position of the shaft., dhercas you still have a hijher

16 value which looks like ahout 3800 falling on the ninth

17 position of the shaft., So aren’t they two different values
15 for two different shaft positions?
9 ATTNESS SARSTEN: Actually the fijure given is

20 for the most highly stressed shaft, whisch is the ninth

21 snaft, in *his case. We have onlv one measured valus at 450

22 rom.

23 JUDGE BRENNER: And the measured value is for the
. 24 ninth position?

25 AITNESS SARSTEN: Right. Perhaps [ should have
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I  WR3pp (Witness Sarsten) The 7,094,
[f you’ll look, the difference hatween them is

the ratio of 0.693, which is the measurad value, to .59,

‘ roughlv, which was the calculated front end displacement,

2 Professor Sarsten, you say on paje 12 that the
orders that Dr. Chen summed include the most significant
ones. How did you make that determination?

4 I did not look at the crders individually. I
would assume that — an assumption again -- that Dr. Chen
would take the most significant orders if he had only i2
ivallable orders on his computer program, de would, of
course, choose the most significant ones.

Q What do you mean hy the most significant ones,
the largest?

A I would assume he chose the largest orders, yes,
[ do not know that. It’s purely an assumption,

3 Nere yuu herae whan Dr, Chen testified and
identified the orders which he siummed?

A I heard his testimony., || perhaps would have to
Nave that re-read if [ were to try to identify his orders.
3ut ajzain, it would he purely an assumotion.

Q Did you make any calciulations of the third 12
orders. In other words, you comouted ths first 24, 4id vou
make any calculations for 367

A 4ot in this case, T have done, in previous
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analysis, is that correct?

A There are finite element calculations and finite
?lement calculations. It depends upon the depth of the
analysis.

In the case of crankshafts, it requiress a verv
complex model with very, very many node points to achieve
sufficient accuraey,

Q Well have you == Are you familiar vith a hook
written by Dr., Johnston on finite element analysis?

A do, not Dr. Johnston’s book, no., I usually use
Zienkiewicz.

Q I[s thst 3 European author?

A That’s a European author. He’s in the University

of Swonsea, Wales,
5 when [ said Dr. Johnsto ., did you know that I
intended Dr. Paul Johnston of FaiA at Stanford?
Did you know who I meant?
A No, there are two Johnstons.
JUDGE BRENNER: There i35 at least one other
Cr. Johnston but I juess he dnasn’t count.
fR. ELLIS®t The only one I H“ad ever haard hefore
was Sam Johnston and he wisely kept out of 31l this vind of
stuff,
JUDGE BRENNER: Yes, hut I know you’ra fond of

quoting him so I mentioned him,
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2 WRBagh would be significant in terms of the intarpratation and

application of the ABS standard?

A According to the ABS standards they can anprove

‘ the crankshaft also on other premises than the torsional

vibration levels.

Q Yes, but that wasn’t my question, Professor
7 Sarsten. Do you want me to repeat it or have it repesated
3 3gjain?
9 A Yes, please do.
10 MP. ELLISt DRepeat the guestion, nlease,

11 (Whereupon, the Reporter read from the record

12 3s requested.)

13 WITNESS SARSTEN: There are many {f’s and but’s

14 in that lonj question. 1It’s a little perhaps hard to answer
‘I. i3 it.

16 Could you rephrase it and hreak it down into

17 simpler parts which I can retain in my somewhat porous

18 memory?

1y MR. ELLISt Sure, Professor Sarsten, [ would he

20 3lad to.

21 8Y MR, ELLIS:

22 # Professor Sarsten, on pajes 15 and 17 you said

23 you already testifisd that ABS ".,.was amonj the societies

24 that you h3d in mind when vou gave tnhat testimony anid
®

25 there you said that vou orefar to assess the adejuasy of
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the crankshaft “ased upon the large amount of datsa
represented by the apnropriate rclassification
societies’ rules and their experience in the
interpretation of these rules."
ABS’ axperience in the interpretation of its
rules i{s important, isn’t it?

B Yes. But ! was nat referring to the ABS
specifically here because the ABS has not perhapns the widest
experience In diesel angine crankshafts that some of the
other major classification societies have, Their rules are
not very == their rules do not take into consideration the
torsiona! vibratory stresses when dimensioning the
crankshafts, for example.

Q Is it your testimony that the American Bureau of
Shioping is not competent to issue standards relatingy to
torsional stresses for crankshafts for madium-speed 4iesels
such as the one at Shoreham?

A No. I only said that the torsional vihratory
stresses do not enter specifically into their sca;tllng
rules or dimensioning ruless for the crankshaft.

Q 3ut they do takes [nto account the cimensions in
approving a crankshaft, don’t they?

I[’m sorrvy. They do take into account the
torsional vibratory stresses in Jeciding whather to approve

3 crankshaft or not?
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4R. SCHEIDT* This is the way it wvas osrovided to
t;e parties by the AB5 when it was copied at the time of the
deposition. And the second page to which Mr. Ellis is
referring i{s the runotf or the extra section of the

righthand margin of the page that precedes it.

JUDGE BRENNER: Particularly since we are dealina

with numbers, I’m not going to speculate on whether there
Aare any digits missing in hetween the two pajes.

MR. ELL St Adell, let me just ask a short
question that may end this.

8Y MR. ELLIS:

Q Professor Sarsten, can you tell how many orders
summed from looking at the page th»t [ raferred you to,
which is the page immediately prior to the one that is
largely blank?

A (#itness Sarsten) [ have not seen this hefore so
it’s a little difffcult. My testimony ands on page 173. I
have not seen this hefore,

Q I understans you haven’t seen -- you hava seen
the transcript before?

A The main transcriot, not the attachments.

J Right.

Now, can you tell, from looking it that
calculation how many orders were summed?

A [ would have to go through it in 4etail, the
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I WR3pp i ABS’s interpretation of its own rules is important?
2 A The ABS’s interpretation of its own rules is, of
3 course, important. And, of course, they’re the only ones
' 4 who can move upon this if the crankshaft meets the rules
- or not. I can only say that the stress I rave caleulatend is

5 ahbove that which the rules allow using 24 orders. [t’s

7 clear that ABS can accep* any stress level they want to, do

8 it in any fashion they wish to. They can anprove the

Y crankshaft on any other “asis than torsional vikration if

10 they so wish., [’ve only stated the calcul ated stresses, and

N the allowable stress levels.

12 Q And your testimony, then, is based on the use of

13 24 orders which, you say, is standard practice in Europe
. 14 these days to sum orders to torsional stress?

15 A That is true. [’m aware also that A35 is one of

16 the classification societies sponsoring the so-called CIYAC

17 rules. The matter of 24 orders is not under contention as

13 far as, you understand, an accepted practice for all these

19 classification societies.

29 ) Do you know why ASS did not use 24 orders in the

21 promulgation of its standard thst sets 5,735 as tho»

22 allowable?
23 A Did not use 24 orders in the — could you ==

. 24 Q why didn’t ABS specify 24 orders when it

22 established its 3llowable for summation at 5,035 osi.
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WNITNESS SARSTENt [ did not measure one myself., I
read some testimony to that effect.

JUDGE BRENNER* 1[’m sure we will hear
more about that in at least one other context.

MR. ELLIS: Judge Brenner, I would move to strike
that, since he doesn’t have any basis for that testimony as
to how low it went, 300 and whatever it was rpm,

JUDGE BRENNER: I”11 tell you what. I won’t rely
on his figure for it and you remind me to ask somebody that
you think knows on behal f of LILCO a* the appropriate point,

MR. ELLIS®* Yes, sir. I think we can do that.
That panel has already testified, I believe. But —-

JUDGE BRENNER: Well, somebody who knows a bit
about blocks might know about it. |

MR. ELLIS* They do. Mr. Youngling will know,
Judge Brenner.

JUDGE BRENNER: That’s one of the major reascns
ascribed for why there are problems with the 103 cylinder
block, is that correct?

MR. ELLISs That’s 1ight. I’m just telling you
who would know, Youngling.

BY MR. ELLIS:

Q Dr. Sarsten, another question about ABS. [ take
is it fair to say since you have not reviewed the ABS
calculations, and don’t know how many orders they use in

summing, that yor: have no opinion regarding the adeguacy or
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I WRBeb conventjional materials.

2 A Right.
3 J But In terms of assessing whether the crankshaft

. 4 is adequate or not, you would agree with me that if the
) tensile strength were very high, and the sumnmatinn of
6 the orders were close to the allowable, that wouid he less
7 significant than if the tensile strength were suhstintially
3 lower?
v A As there {s nothing in the DEMA rules about this,
10 we cannot speculate on what we would like %o do. The rules
l' are straightforward, As far as | am concerned, there is 2
12 limit of 7,000 psi for the summation of the orders,
13 irrespective of the material employed.
14 Q Nell, let me just give you a hypothetical.

. 15 If the steel used in the crankshaft in issue had
16 an ultimate tensile strength of == insteaz of 1097 or 102

17 ksi, if it had 100,070 ksi, would you be concerned that the

13 summation of the orders then was 70957

19 A It is not my prerogative to be concerned »r not.

20 It is to iudge if the vihratory torsional stresses are ahove

21 or below this 1imit.

22 [ concede, if we were looking at the adequacy of

23 the crankshaft in another context. that would he something
. 24 we could discuss, but not here.

25 Q what do you mean by the "adeaquacy of the



