-C-27
—h Y

RN L

LILCO, August 14, 1984

) .

UNITED STATES OF AMERICA /
NUCLEAR REGULATORY COMMISSION

-

efore the Atomic Safety and Licensing Board- b))

e —

In the Matter of

LONG ISLAND LIGHTING COMPANY Docket ¥o. 50-322(OL)

(Shoreham Nuzlear Power
Station, Unit 1)

N Nt N N NN

CRANKSHAFT EXHIBITS

TESTIMONY OF ROGERT L. McCARTHY, PAUL R. JOHNSTON,
EUGENE MONTGOMERY AND SIMON K. CHEN

AND

TESTIMONY OF EDWARD YOUNGLING
AND FRANZ PISCHINGER

AND
TESTIMONY OF CLIFFORD WELLS, DUANE

JOHNSON, HARRY WACHOB, CRAIG SEAMAN, DOMINIC CIMINO
AND N. K. BURRELL

VOLUME IV

Exhibics 27 - 39

8503280382 8
S39°2000% 848320,
PDR

' il‘u ~\4



In the Matter of
LONG ISLAND LIGHTING COMPANY

(Shoreham Nuclear Power
Staticn, Unit 1)
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LILCO, August l4, 1984

UNITED STATES OF AMERICA
NUCLEAR RECULATORY CCMMISSION

Before the Atomic Safetv and Licensing Bcard

Docket No. 50-322(0L)

Nt Nt N Nt Nt

CRANKSHAFT EXEIZITS

Evaluation of Emergency Diesel Generator Crankshafts at
Shoreham and Grand Gulf Nuclear Power Staticns prepared for
TDI Diesel Cenerator Owmers Group dated May 22, 1984
(hereinafter "Owners Group Crankshafc Report'), Figure 3-4.

Specification for Diesel Generator Sets, Shoreham Nuclear
Power Station - Unit 1, Spec. No. SH1-89, Revision 2,
January 26, 1983, page 1-20.

U.S. Nuclear Regulatory Commission Regulatory Guide 1.9,
Revision 2, December 1979,

IEEE Standard Criteria for Diesel-Cenerator Units Applied ar
Standby Power Supplies for Nuclear Power Cenerating
Scations, Std 387-1977.

Transcript of July 11, 1984 meeting of the TDI Diesel
Cenerator Cwners Group, pages 124-25.

Available Logged Hours of Cperation of DSR-48, Rated 3500 XW
@ 450 RPM.

TDI Diesel Generator Run Historv - Shoreham Nuclear Pcwer
Sation - Unit 1 - August 6, 1984,

Results of non-destructive examinations of replacement
crankshafecs at Shoreham after 100 hours of operation at full
load or greater.

American Bureau c¢f Shipp
§

ing, Rules for Building and Classing
37.17

Steel Vessels (1%83),

.
=
.




C-10 American Bureau of Shipping. Rules for Building and
Classing Steel Vessels (1983), Table 34.3.

C-11 TDI Crankshaft Drawing Number 03-310-05-AC.

C-12 American Bureau of Shipping Reports on Castings or Forgings
of Replacement Crankshafts.

c-13 ?:;tican Bureau of Shipping letter to TDI dated May 3,
6'

C-14 Diesel Engine Manufacturers Association Standard Practices
for Low and Medium Speed Stationary Diesel and Gas Engines
(1972 ed.), pages 53-36.

c-15 TDI Proposed Torsional and Lateral Critical Speed Analysis,
August 22, 1983.

C-16 Field Test of Emergency Diesel Generator 103 with 13 x 12
Crankshaft, April, 1984,

C-17 Owners Group Crankshaft Report.

C-18 Crankshaft Torsional Stress Calculations for 8L 17 x 21
Engine-Cenerator Set, July 19, 1984.

C-19 Table 2.2 from Owners Group Crankshaft Report showing
natural frequencies from TDI amalysis.

C-20 Table 2.4 from Owners Group Crankshaft Report showing

single order nominal stresses from .7 analysis.

C-21 Table 2.5 from Owners Group Crankshaft Report showing
nominal stresses calculated from torsiograph.

C-22 Crankshaft Torsional Stress Calculations for 8L 17 x 21
Eugine-Generator Set, July 19, 1984, page 1ll.

C-23 Figure 3-3 from Owners Group Report showing comparison of
measured and calculated torque.

Cc-24 Tables 3.6 and 3.7 from Owners Group Crankshaft Report
showing comparison between analytical and test results.

C-25 Figure 3-13 from Owners Group Crankshaft Report showing
fatigue endurance limit of replacement crankshafts on
Goodman diagram.

C-26 Oberg and Jones, Machinery's Handbook (18th Ed.) pages

352-53; Shigley, Mechanical tngineering Desi§g
(McGraw-Hill) pages 2-13; Rothbart (editor), Mechanical
Design and Systems Handbook (McCraw-Hill) page i3-4.
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Engineering and Design Coordinazion Report No. F-46109G.

Hil%:ary Specificacion No. 131633, Amendment 2, June 23,
1979.

LILCO Operational Quality Assurance Reports (EDG 102 and
103 Crankshafts).

Metal Improvement Company Cercificate of Shot Peening (EDG
102 and 103 Crankshafts).

Certificate of Non-Destructive Testing Issued by Krupp
Stahl AG (EDG 102 and 103 Crankshafts).

LILCO Magnetic Particle Tcstins and Liquia Penetrant
Testing Records (EDG 102 and 103 Crankshafts).

LILCO Ulcra Sonic Testing Records (EDG 102 and 103
Crankshafts).

H. Fuchs and R. Stevens, Metal Facti in Engineerin
(1980) at pages 226-227; T UEIIg, éorrosfcn and
Corrosion Control at pages 132-133.

Metal Improvement Company Certificate of Shot Peening (EDG
101 Crankshafc).

LIICO Operational Quality Assurance Reports (EDC 101
Crankshaft) .

Certificates of Non-Destructive Testing Issued by Krupp
Stahl AG (EDG 101 Crankshaft).

LILCO Magnetic Particle Testing, Li uid Penetrant Testing
and Ultra Sonic Testing Records (ED 101 Crankshafc).

Kirk, Behavior of Peen-Formed Steel Strip on Isochronal
3 di T the Second Incernational

Annealing, Proceedings o
onference on Shot Peening at page 231, (May, 1984). -
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[ ' “ .paulawal has identified *helidaye® or lack of chot psen coverage.
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T™e fillet areas shall be repeened in accordance with the

requirements of MIL-S-13165B to assure 100% coverage of the

' ‘ ¢illet areas. Peening shall Le performed by Metal Improvement -
Ca. on site and the crankshaft inspected by OQA for 100%

pcening at the fillet areas. Refer to attached procedure.
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Data:
To: - John Rammeyer

Prom: Ken Kropf

Subject: Diesel Generators TDI S/N 74010-12

Bolidays in Shot-Peening on Crankshaft
$693, PCH 8162, HTH 821487

There are two areas on top of § 1 Pin directly adj;I:nt to
the crank pin and at the outer edge of ‘the crank radius that
have Holidays in the Shot-Peening. These holidays are in a
relatively low stressed area of the crankshaft. I have
looked at these areas and disposition them functicnally
acceptable.

The TDI procedure for shot peening the LILCT crankshaft is also

bee L,mﬁ

g Ken Kropf
Supervisor, ,Oual;t'y Contro.

ce: V. Dilworth
R. Giordanelli
R. Boyer
J. Gee
D. Wulf
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‘_Procednic for Peening Crankshafts
inery used to perfoim peening shall ba yuaiifled coling
Almen C strip to an arc haight of .008° to 0.10".

Machinery shall be qualified prior to beginning each chifc
_and every 4 hours thercafter.

" Almen C strips shall,be marked with the date, time, operator
and Almen C readindhforwarded to permanent plant file.

2. Shot for peening shall conform to the following. Shot shall
be in conformance with the requirenments of MI 550. Hardness
of shot shall be Rg 45 to S52.

3. FaAA shall docunment via pictures of the before and after
condition of fillets.

4. JPeening on crankshaft shall be confined to fillets. TDI and
FPaAA shall approve all masked areas prior to peening. Tolerances
for masking is 0" into fillet and J,' into pin.

3

$S. Peening of the unnasked areas shall be performed in accordar.:

vith MIL-S-13165B.

'(3, 5. Peened areas shall be inspected by peenscan method. Accepta~=v
ceriteria is 100V as verified by lack of UV trace in peened arcas.
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SEPTLMBLR 16, 198D
ATTHT M2, JOAN KARMEYE®

*MALSASLIICA LECAVAL (TL!) REITEMATLS TuHAT T4k 12 % 13 1.0
CAIAAIKSHAAFTS SUPPLIED TC SILCO LO NOT RZJIUVLITE ANY S14° "hoel e
LILCC CITECTED TCL T0 40T PEEN TidL FILLLTT OF TAUSe TALL
SLAFTS A4D TOI AAS cCmPLIED BY SO DCLUS (4 TiS MALIL?Y T45"
A% HLE: OUR STANLAPL PRACTICE O+ GTAET SIMILA™ SFAIT{47T 7
BUTA TODL A4D SYLCO (L1.CO*S RLPPLSL.TATIVR) INSPLCTRL AL
ACCL2TLD TAT S:CT PELIL.I3 PSICT TO S{1P=LiT OF TAE T4V bt ¥ 5 o
ud Ci=SLlTEL.

L1.CC 4A3 404 ACVISEL *01 TAAT TALSE SAME JO0PL (AS JRLI
QEISORCTEL ANL 1S JUDSED BY 1uCC’S SUNSULTAITE 70 L4 TR g
M/ L4 1 Tde FOOE OF FUaT(EP S40T PELJINL. L (v} et it 8 3
F1T AL JILLIAS TOU GbBSLRVE SHCL 2RJ02X AL VERIF? TiaT
3Ea°143 SUNFACES APE 40T DAMacED 1 TAL PEUCRIR.

it ARL CGMPLLTELY /1TAOUT 2¥IJP EXPeT EeCk 171 “E=I407
PEENED CPAJASAAFTI. F2umM A TECAJICAL VIEV2ulaT, Jk ma™.l
T4AT ME-SAO0T PEEIING TAL CRUANASAAFT FluolTS ZaY LiiaiCk TI:
SURFACE IMPROVEALIT AdlL SLE NG REASOJ FO7 LIcCd 4UT TU Pdewvs
TIL ADVICE GF LT3 COa3ULTANTS.

JE MAVE ®EVILJED T4k P7UPGSLED PPOCLLLU2E AL Flul 1T %0 '
ACOLPTA=.E FOR THE S40T PELIlII OF ik Eeulii STAIST 1ai" 7o

RAEIANDS

JECOFF XKINS

MANASER, PROLNCY ENJIAEETLIG
TRANSAMLPICA DELAVAL [NC.
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