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A. Not that I can recall.

Q. Did the lengthening of the cylinder nead bosses
involve a thickening of the material of the cylinder
block?

A. Not to ay knowledje, except in that area where
the boss lengthening occurred.

Q. In that particula:s area, what was the extent of
the thickening, approximately?

;. Again, if memory secrves me correctly,
apyroxinately five and a half inches.

Q. Did the thiciening of the cylinder block in
that area increase the weight of the bloek?

A !..' J*‘o

d e By approximately how much?

A, I don't really know.

g Was the change in the design of the cylinder
block that you have just referred 0 made in response to
any Jrobleas experienced with the prior deaign block?

MR, SHITH: 1 believe tne guestion has already

been asked and answered., I think this witness testificqd

tiat a3 a resulc of tne csperience with che V3,

MR, DYNNER: J. <Zan you answer the question?

A Woul! you say again please, sir?
N Yes.
Was tne cnanje in thne Jdesign of the cylinder

block made at all in resgonse to any problems experienced

with the grior oesigyued Sloex?

A [t was a; judgment that the Jeepening, if you

L.
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will, or lengthening of the head stud bosses would reduce
the’poieibility of cracking noticed around the head stud
bosses of the previous block.

'd.' To what eztent was cracking in the area of the
head stud bosses in the prior design cylinder block
experienced?

A. You will have to give me your aeaning of
"uxperience,” glcao,.

Q. Certainly.

Were you aware of problems in cracking in that
area experienced by Delaval R4 engi

A Yes, I was.

> R Wwas that problem of crack
documents that you saw?

A. In documents that [ pgrepa

d e How 4id you come to prepa

A .As a result of various fi

made and ctecords that I had made du

and in the normal course of recordi
Qe In approximately how many engines in the field

4id ,04 note cracking in that jortion of the cylinder
block?

MR. SAITH: wWhat time period are we talking
about?

MIR. DYNNER: Whatever tise p2riod he is
refercing to with respect to the r2ports that he prepared,
Do you understand the juestion?

THE WITNESS: Would ;ou repeat?

P
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AFTERNOON SESSION 1:35 2.1,
EXAMINATION 2Y MR. DYNNER (Resumed)

MR. DYNNER: Q. Mr. Lowrey, do you recall this
morning we talked briefly about the crankshaft for the
DSN-48 engine witn the nowinal 12 inch crankpin ia walch
you participated in cesiyn.

Who prepared the detailed design Jdrawins for
that crankshaft?

A. I don't know.

e fou mentioned that the replacement cranxshaft
for that design for tne Shoreham engines was shot Deened.
D0 you know #ho geriormed the shot peening operations?

A. Wo, sic, I cdon't.

Qe J0 you know tihe . rocedures that were [ollowed
foc the SO0t yeeniny LOCess?

A Lisewise. I don't know that.

» 0 D1) che re lacement cranksnaft desiagn sgecily o
Jifferent grade of material than its croedecessor, that ic
tne cranksihafet wich the Ll inch nominal crankpin?

A I don't recall whether it lid or not, MMz,
vynaes .

Q. Was the replacement design cranrsnaft restal
here at the LVelavel factory beliore it 4as supplicu t2 an,
CUsLONuLL?

A NO, sif, Lt wa3 not, cecause we .Lave never
wailt & crankshaftt thac had Secen 3500t [eened. 350 in tac
g%rict zense of the word, we Nlave never oreratec 2

cransshate that had teen shot eenadd otaher than at
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UNITED STATES CF AMERICA :
NOCLEAF BEGUIATC®Y COMMISSICH ¢

Esfors_she Ascriz Salfssr_and_Ligsising

In the MNatter cf:

LCYG ISIANC LIGETING CCYPANY Cccket Nc.

(Shecehanm Nuclear Pcwerc Staticn, 50-332-0L-2
Oait 1) (Low
Fcwer)

ST L I L

§1¢ Third Mverue
o4 Yczk, Yew Ycork
Wednesday
July 18, 1984
DEFCSITICN cf 2ICHARD WCYTCWICH, HOWAED
C. ELANCING and SOEERT A. GIUFERA, on tehalf of <he
Americar fureac of Shigping, called for examinaticrn Iv
counsel for Suffolk Cotaty in the abcve-entitled
action, pursuant tc sulpcera, the witnesses havirc leen
duly swezn by MICHCLAS J. TCRRE, a shecthand repcrter
and notary gubtlic fer the State cf New Yerk, 2t the
cffices cf Faul, Weiss, Bifkind, Whar4ecn £ Gazolisc:r,
915 Third Averue, hew Ycrk, New Yezk, 2+ 1034 a.r.,

the prcceedings being takan down by S4apnctype DY

¥ictolas J. Torre, ard tcarscoited under his Aicecticn.
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(212)343-0171 (516)T41-5223¢

ALDERSON REPORTING COMPANY, INC.
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2, vere abcve 1C0 percent lcad?

WITNESS WOYTCWICH: VNe, I den’'t believe
thay did.

WITNESS GIUFFBA: Can ycu rephrase the
questicn ot regeat the guestion?

c On page 28 of Exhibit Ne. 2, it lists
cperatirg hcurs at 1C0 percert lcad anrd atcve. It
doesn't Ereak down intc hcw many hours forc 100 gpeccernt
lcad and hcw many hcurs adcve 100,

tL& TCLI give yot any idea cr LILCC cr
Failuce Analysis Asscciates, give ycu any idea as =<
hew many hecurs ¢f cperation cccurced at abcve 1ccC
percent load?

WITNESS GIUFEFRA: T dca't believe they
did.

WITNESS WOYTCWICH: Nc.

'C Then how do yeu knew, siz, whether it
vas one hour cf overload, cf the 116 or 114 cr 110, cr
vhether it ig all cf thcse hcurs at 11C percent l1cad?

WITNESS GIUFFSA: In the other cclumns,
further cver, there is an indicaticn, kilcwast ca%ting,

4s0 rpm, tctal hcurs lcgged, wish =hree numters

ALDERSON REPORTING COMPANY, INC.
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) 628-9300



indica ted there, fcr three different engines.

Then you would go over tec the last
cclean, cther lcads and hcurs regcrted, 35CC and alcve.

Cur assumpticn vas that you weould
suttract the nuaster indicated in *he last ccluan frcr
the first one. That wculd cepresent--that vay ycu
veuld £ind cut how many vere dcne alcve.

In actual face, 114, 116, 110, were dcne
‘at above 3500 kw.

C Ace ycu familiar with er dc ycu kncw,

siz, of the service exgerience cf the crankshaft that

vas in these three particular encines at LILCO, tefcre

this replacement crankshaft var installed?

WITNESS GIUFFRA: I guess I don't,

except from what I read in the nevsgagers.
Q What de you know?

WITNESS GIUFERA: I understand they’
fcund 2 crack in them. That is altcut the extent cof rmy
kncsledge.

C Do ycu have any kancwledge?
WITHNESS WOYTCWICEs Cnly what I read in

the nevspapers. We did not discuss the earlier

ALDERSON REPORTING COMPANY, INC,
20 F ST, NW., WASHINGTON, D.C. 20001 (202) 6289300
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Exhidit ¥o. 2 or Exhidbit B--

c Tvo.

WITNESS WOYTCHICH: 1Two. They do
indicate that the crankshafts were shot peened. Trey
do ind icate that their exgecience shcws that shot
peening coneﬁ}hut.s to the fatigue strength cf the
material.

We accepte” thcse statements vhich they
made.

c Do you know if Transamerica [elaval sas
resgonsible for writing that secticam cf the repert that
you are ceferring tc, *that shocrld be Fecticre 3,
strain ~gauge matters.

WITRESS BCYTCWICH: Since it is all
under Reland Yang's signatuce on the front sheet, and I
den‘'t see acy cther sigratures, [ assure that 1t vas
done %y Transamercica lelaval.

C Syt yeu den't knecw that for sura, ycu
are assuming?

WITNFSS WOYTCWICH: Nec, ve didn't see
ther write 1t.

WITNESS GIUFFEA: When scmething is

ALDERSON AEPORTING COMPANY. INC.
20 F ST, MW, WASHINGTON, D.C. 20001 (102) 828-9300
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shet peening, cn a crackshaft, wculd it be isgcrtact te
you to know whether the shot peening vas done corzectly
er groperly?

BITHESS WCYTCWICHs If the crankshaft
were being Lnstalled iz a classed vessel, the shct
peening vould presumadly be dore under the ccgnizance
of .ur attending surveyors.

Their judgment wculd ccre intc glay ir
that area. So that, if it vere being dcne cn a classel
vessel, yes, ve would want tc kncw at least vhether the
sucveyor had any objecticn *c the prccess being agglied.

c Aad in considering a crankshaft nct tc
be installed in a classed vessel-~

WITNESS WOYTCWICH: In this case ve
cculd ealy ceviev what was gresented ¢ us. Fe didn't
sake judgments cn infermation nct presented to us.

c 80 that, 4is it ccerrect tc say that yc¢
assumed % vas properly dcne Ln this case?

WITHESS WOYTCWICE: VYes.

o Are thece any adverse «ffects to shot
peaning?

SR. STPCUPE:s Crjecticn %o the fczm ¢t

ALDERSOM REPORTING COMPANY. INC,
20 P ST, MW, WASHINGTON, D.C. 20001 (202) 6289300
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the questicn.
C Cf s crankshaft?

WITNESS BLANCING: If ycu assume that
the shot peening is carcied cut correctly, ycu mount a
strip cutside and that is meant tc curl up a cectalr
amceat, if that is done correctly, there presumably
vould e no adverse effects.

I believe that ig what the recctd skces.

If you continsue it too lomg or Lf yet
den't dc it correctly, then you certailply could cacse
scm¢ pretlens.

Q What type of problenms?

WITNESS ELANCING: Well, ycu ceuld

create scme distorticn cf the wmetal sucface.
C What effect right that have?

WITNESS BLANCING: Might increase stIess
ccnccutinticn factcrs. It sculd have metallurgical
effects.

I veuld not te prepaced %o ccament ¢n
that. That is a setallurgical groblem., Thece is an
accept @¢d technique fer doing shet peening, and accagted

ccitecia as well, fcr the results of the sCtk.

ALDIRSON REPORTING COMPANY, INC,
20 P ST, MW, WASHINGTON, D.C. 20001 (202) 4289300
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agplication or with the subsissicn, the particulars
that ace listed in paragraph 38.3.1?

SITNESS GIUFESA: Just at that tinme.
Over the years, that informaticn would te in our files.

C Cc ycu kncw the value that Transasecica
Delaval conveyed to you as to the maximum firing
pressure cf this ergine?

WITNESS WCYTCWICH: That is the ficst
gage of Attachment S. bSe have the pertinent page frem
our apgreval record leg.

And that indicates a maximum ficing
pressuce cf 17CC psi.

C Is that for cpecation at full load”?

WITHESS WOYTCSNICH: Fcr cperaticn at the
rating shown there.

Ycu weuld have tc convert the Rcrsegcver
to kilowatts to see what that invelved.

4 Iamediately tc the lef: cf that, sir,
the ficst page of Exhiltit &, there is & raference tc
1600 psi. To what does that refer?

il At the *ime the drawinge vere sulamitted,

they asked for doth ratings to de apprcved fer whatever

ALDIRSON REPORTING COMPANY, INC,
20 F ST, MW, WASHINGTON, D.C. 20001 (202) $28-9300
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WITNESS WOYTCWICHs Tersicgraph
measuCements.

C All cight.

WITNESS WOYTCHRICH: PBut thcse vere, in a
sense, supported by the calculaticns.

c Cidn': teth the calculations and the
torsiogragh measuremen*s indicate that ARS allecwalle
stress limits vere possibly exceeded?

WITNESS WOYTCRICH: Yes.

Now, to address ~--

RITNESS GIUFEFA: I ¢hink they indicated
that they exceeded stress values which were indicated
in cur tables. I wvant tc add, thcugh, that there ace
provisices tc ccosider values higher in the notes t2
thcse tables.

(4 We have gone threcugh that.

WITNESS GIUFFRA: Fine. Froa ycur
questicaing, that sasn't tcc¢ cleac.

WITYESS WOYTCWICHs Te fursther discuss
the matter ¢f * sub n values ard cur accegtance, lcck
at handvristten notes, fcur, five and six of six, ef

Exhibit Ke. 3.

ALDERSON REPORTING COMPANY. INC
20 # ST, MW, WASHINGTON, D.C. 20001 (202) 4289300
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Q One mcmant.

All cight.

WITNESS WCYTCWICH: In these
calculations, ve censidered the submitted values arcd
values which we found in cur check precess, using a
papes by F. F. Ferter, which is a lcngstandiaz
reference dccument in tcrsicnal vibraticn analysis,
putlished in the 19u0's.

e cttained ¢ sct n valués focm that
sager. |

€e¢ shat, wa ¢i4d have scme verificacticn
of the ¢t-n values, but thcee are cf seccndary
impertance, because ve telieve that =he torsicgragh
test measucrerents ace *he primercy ipdicator of what the
stresses -~ what the vilratcry stresses in the
crackshafs weuld be, cather %han a thacretical
gcedic ticn.

e How 444 the T0I sutmissicn £ t=-n values
ceppace with “he values ir fFecrtec?

WITNESS FCYTCWICHs we didn't ccmpace
ther d1.zectly. e cnly lecked at the cversll results,

which wace comgacabls.

ALDERSON REPORTING COMPANY, INC.
20 F ST, NW., WASHINGTON, D.C. 20001 (202) 628-9300
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C Is it ccrrect that ycu celied cn, fcr
ycur ¥ay 3rd letter, strain-gauge test measclements
that TLI previded?

WITNESS WCYTCWICE:s We celied on that to
fcrns pact ¢f cur judgrent, Yves.

C Ci¢ ycu rzely cr the fact that the
crarkshafss were shct peened fcor that same lettarc?

WITHESS WCYTCWICH: We relied cn thei:
szatemants in that regard.

C Cid rﬁu rely cn the service exgertierce
that TCI sudbmicse? 2 you?

SITHNESS WCYTCWICEs Yecz.

¢ Anyshirg else that ycu relliad or in
ceaching your statement of se cktiection?

SITNESS SCYTCWICHs Cna cther asgect
that wasn't censidecad yet, and since ve will need =¢
explain it sconer ¢z later, right as well lceck ar that
now. -

Sheats fcur, five and six, gare thiee,
deal vwith ancther asgect cf cur cules which, rellieve Li°*
e tot, ycu haven'st REZCuglht Up.

e I *eliave i,

ALDERSON REPORTING COMPANY. INC.
20 F ST, MW, WASHINGTON, D.C. 20001 (202) 628-9300
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conclusicns on.
C Pid ycu zaely cn the TCI subrittal £fcr
yecur infcrmation as to the strain-gauge tescs?

SZTXESS WCYICSICE: Yas. %e had no
cther scurce 2f that informaticn.

c Cid ysu perfcrm any independent
veri®icaticn cf thai?

WITNESS WCYTCWICH: Net experimentally:
enly in the fact that we did 2an independent fatigus
aaalysis to compare thecretical results against
strain-gauge mi2sursed cesulcs.

c Pid ycu independently verify any service
exgerience submicted by TLI?

WITYESS WOYTCWICH: Xe.

¢ Ci4 ycu indegenden=ly verify anythirg
akzte the shcz geaning serfcrmed on the crankszhafest

WITNESS WCYTCWICH: Voo

C If it vere shewn %¢c ycu that any cf ¢his

infcrmation you relied cn in Teaching veurs ccaclusicn

in the Mayvy 3rd lacter uwas ircerplste, inccrrect Cr
misleading, would ycu have ¢z C-eccensider yorr

csaclusicn in tha* latter?

ALDERSON REPORTING COMPANY, INC
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) 628-9300

1€7
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¥R. STECUPE: Objecticr.

WITNESS BLANCING: I think the ansver is
obvious. Yes.

ME. SCHEIDT: A shcst rreak.

(Recess.)

#8. SCHEILCT: The Yay 3rd letter

{dentified 2s Exhitit 4, rafers tc torsional viltraticns

at five ard a half crder critical spead.

Would opera=icns of thase engines at
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that sgeed e

RITHEESS

that we uculd

speed. If we had an

Wculd have indicated
tc tha establishment
Based

having ccre

gsacvice experiance

ccaclusicn was that cn

have nc ctjecticr tc cperaticn at

¢c the assessperct cf

sith corgacaris enginaes,

deletericus?

WCYTCHICF: W“e have indicated

-
148 -

chjecticn tc stuch cpera%ticn, e

thas censideraticn should e aiven
cf a tard speed rarse.

on the submisted informaticn, and

*he safety factcrcs and

cez

shat: *asis, thzr, we wcutld rave

ne chjectica t2 such ogearaticrn.
As te whe<he:- ¢r azt i+ is deletericus,
cgeraticn ¢£ 32y ancine at any sgea:l 1is ccrewhat

ALDERSON REPORTING COMPANY, INC.

20 F ST. N.W., WASHINGTON, D.C. 20001 (202) 628-9300
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FILE: LILCOGEN BASDATA A ABS COMPUTERS, INC.

BRANCHED HOLZER TABLE INPUT DATA FOR :
LILCT Sheorenam Plant - Emergency Ciesel Gen - Del aval/Enterprise ISE-48
# OF BRANCHES-

# OF MASSES IN EACH BRANCH (ONZ ENTRY PER LINE)-
s

ERANCH# ,MASS#, INERTIA,STIFFNESS

(FOUR ENTRIES PER LINE- SEPARATE WITH COMMAS):

10 , 13200.6 , 3.3213E+09
il , 31805.2 ,NONEXISTENT

1,1, 81.66 , 6.97452E+08
<+ 2, 590.664 , 1.0167E+0S
1,3, 575.064 , 1.0167E+09
1,4, 575.064 , 1.0167E+QS
1,5, 575.064 + 1.0167E+QS
1,6, 575.064 , 1.0167E+09
1,7, 575.064 , 1.0167E+09
1,8, 575.064 , 1.0167E+09
1,9, 601.788 , 9.233E+08
-



FILE: FORM NUFRONT »
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FILE: LILCODAT BASDATA A ABS CCNMPUTERS, INC.

HOLZER TADLE FOR 1 BRANCEES

FOR:

=<LCCT Sherenam Plant - Emergency Diesel Gern - DelLaval/Enterprise DSR-«8

BRANCH# . (MAIN TRUNK)

SRANClHS MASS# INERTIA

: i 1.66
s 2 §90.664
1 3 §75.064
i - 575.064
i S 575.064
1 -] §75.064
b 7 §75.064
1 8 £75.064
9 601.788
- 10 13200.6
il 31808.2

FCR OMEGA i
FREQUENCY STEP = 1.0
TOLERANCE = ,Q01

OMEGA = 243.283

SRANCH# MASS® AMPLITUDE

i i 1

i P .99307

- 3 95417

- - .883328

p3 5 . 782912

- 6 .656288

i 7 .5076394

i 8 .342103

1 S .16506

i 10 =-3.62596E~02
i il -8.36955E-02

SUM OF I=A SQUARED = 2708.68

OMEGA = 583.867 =
SRANCH# MASS# AMPLITUDE

i 1 1

i 2 .960086

i 3 . 74256

i 4 .381854

1 S -5.24807E-02

STIFFNESS

6.97452E+08
1.0167E+09
1.0167E+09
1.0167E+08
1.0167E+0S
1.0167E+0S
1.0167E+0¢
1.0167E+0C¢S
9.233E+08
3.3213E+0S

TORQUE AFTER MASS

4.83317E+06
3.95502E+07
7.20264E+07
1.02091E+C8
1.28738E+08
1.51076E+C8
1.6B8356E+08
1.8E+08
1.85879E+08
1.57549E+08
=~2414.43

(REMAINDER TORQUE)

TORQUE AFTER MASS

2.78379E+07
2.21159E+08
3.6673E+08
4.41358BE+C8
4.213E+08
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-.476696
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-.588308
-.8716286
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.327088%

AMPLITUDE
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.937082
.601367
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(REMAINDER TORGUZ)

TORQUE AFTER MASS

4.38823E+07
3.41321E+08
5.2716E+08
$.52768E+08
4.10362E+08
1.43226E+08
=1.67444E+08
-4.27218E+C8
=5.63177E+08
7.81365E+08
-36823.

(REMAINDER TORQUE)
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<> KOBE STEEL,LTD., TARKASAGLD
2-3+1 SHINHAMA

TARASALH SHI

Mr. Grecory M. Besho

Research & Developmen
ngine and Co mpressor

T ansamerica De ava

550 85th Avenue

Oakland, California 9462

U.S.A.

Dear Mr. Beshouri

great pleasure to have your

1

crankshafts with fillet col

I would like to stress tha
ill be very promising way
rankshafts. Howev

obe Steel

rolling.

@)

on is that the fillet cold relling

afts was developed more than ten year

ith that for shrink fittinc crankshafts.

-

lied to cast steel crankshaft, the technol«

got many interests of engine builders from the first stage

-

and we have already delivered numerous shrink fit cast
let 1

crankshafts with £ill co

d rolling. On the other han
kshaft

requirements to solid cran s were not so severe
-

- -
- K

KOBE LCO s ihe international trademark found on sll KOBE STEELSs




<> KOBE STEEL, LTD., TAKASAGO PLANT

pus have not a fillet cold rolling machine for the actual
production.

I recieved similar gquestions with yours from scme of our
clients last year and we have decided to restart the develop-
ment of fillet cold rolling machine for solid crankshafts.

It probably reguires about one year for the development.
However, if your demand for this technolocy is very hich,
the time schedule will be rearranged.

As for the faticue strength, a carbon steel crankshaft
with fillet cold rolling (base metal tensile strength
"-Gqu/mmz) is higher than a heat treated low alloy steel
crankshaft with the tensile strength of 70kc/mn And the
cost is estimated to be between those of non-treated carbon
steel and low alloy steel crankshafts.

)

¥ T estimate that shot peening on this size of crankshafts
S is a waste of time. Because, the hardened depth by shot
4 peening is estimated to be quite shallow comparing with the
Zz depth of highly stressed area at fillets.
\
ég\ The copies of Nippon Kaiji Kyokai Rule " Rules and Detailed
Rules for Diesel Engine Crankshafts and Those Explanations”
and the latest IACS's draft "Rules for the Calculation of
Crankshafts for Diesel Engines" will be sent by a separate mail.
As we do not have NKK's rule book "Rules for the Survey
Comuesrter Boox and Construction of Steel Ships”, I recommend you to contact
Evame Roor -4  with NKK's New York office. The address is:
Rick : Nippon Kaiji Kyokai
e 17 Battery Place, Room No.210, Q- 425 =397
[Fwé vimveGuetoms - New York, N.Y. 10004

7. CKAYPWA
—

Please note that the IACS's draft mentioned above was
editted bacing on CIMAC proposal "Rules on Calculation of



<> KOBE STEEL,LTD., TAKASAGCO PLANT

Crankshafts for Diesel Encines (4.Draft)" and is suill under
discussion among IACS members and between CIMAC and IACS.
If you are interested in the detailed discussicns on this
matter, I recommend you to contzct with Dr. Guinter Donath
who is the chairman of CIMAC Sub Group "Crankshaft Dimentions”.
dis address is

MASHINENFABRIC AUGSBURG-NUERNBEFRG AC At

Abt. MEM

D-8900 Augsburg 1

Stadtbachstr. 1 Postfach 10 J0 &0

West Germany

Tel. (0821)322-3711

Telex 537360-533154 TCV

Cordially,

iy T
/’t ‘,‘ :/"/#"'f
éxinpei Denoh
Senior Researcher
Technical Department
Steel Castineg and Forging Division



