
f O(L -O ILi i

+f o,, UNITED STATES
! NUCLEAR REGULATORY COMMISSION3 g
L j WASHINGTON, D. C. 20555
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OCT 3 01984

Ms. Nina Bell
Nuclear Safety Analyst
Nuclear Information and Resource Service
1346 Connecticut Avenue, NW IN RESPONSE REFER

Washington, DC 20036 TO F01A-84-275

Dear Ms. Bell:

This supplements our five previous letters to you concerning your letter
dated April 10, 1984, in which you requested, pursuant to the Freedom of
Information Act, documents relating to:

1. The TDI diesel generators at the Shearon Harris
nuclear plant; and

2. All lists of problems and defects which have occurred
with TDI generators being used or tested, or which
have not yet been used for nuclear facilities and in
other applications (e.g. marine). o

The enclosed Appendices A and B list some recently located additional
documents subject to your request.

The documents listed on Appendix A are being placed in the NRC Public
Document Room (PDR) in file folder F01A-84-275 under your name.

The documents listed on Appendix B are already on file in the PDR, and
you may obtain access to them by referencing the pertinent accession
numbers.

Si rely, __

J. M. Felton, Director

Division of Rules and Records
Office of Administration

Enclosures: As stated

8505130178 841030
PDR FOIA
BELL 84-275 PDR
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Re: 84-275
:

APPENDIX A

.

I

1. Memo from R. Caruso to Enclosure 1, re: Report of Meeting with
Representatives of the Transamerica Delaval Inc. (TDI) Emergency Diesel
Generator Owners Group, dated 2/2/84

1

Memo from J. A. Olshinski to J. P. O'Reilly, re: NRC/MP&L Meeting on
2..

January 27, 1984, dated 2/2/84

3. Memo from J. A. Olshinski to J. P. O'Reilly, re: Transamerica Delaval Inc.
(TDI) Owners Group Meeting w/ enclosure, dated 2/2/84

.

Memo f rom G. W. Kreighton to E. E. Utley, re: Request for Additional
4.>

Information Regarding Transamerica Delaval Emergency Diesel Generators -
Shearon Harris Unit 1, dated 2/6/84

t

5. Memo from M. Miller to Enclosure 1, re: Report of February 16, 1984 Meeting
between NRC and Representatives of Transamerica Delaval Inc. (TDI) Owners
Group, dated 2/27/84

Memo from C. Berlinger to W. Muselar, re: Request to Transamerica Delaval
6.

Inc. Owners Group for Additional Infonnation, dated 2/28/84

Preliminary Assessment of TwoMemo from C. Berlinger to J. P. McGaughy, re:7.
Reports Submitted to the NRC by the Transamerica Delaval Inc. (TDI) Ownars
Group, dated 4/11/84

8 Memo from C. L. Ray, Jr. to H. R. Denton, re: TDI Diesel Generator Owners
Group Monthly Status Report, dated 5/25/84 ,

!

9. Proposed Staff Actions to Improve and Maintain Diesel Generator Reliability, |

Generic Letter 84-15, dated 7/2/84

.

. . - - - -_ , . . . - , - - - . , _ , . - - - _ - - - , - , . - - - - -
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APPENDIX A (cont'd)
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10. Memo from M. Miller to Enclosure 1, re: Sumaries and transcripts of
NRC/Transamerica Delaval Inc. (TDI) Owner's Group meetings, dated 6/26/84

i

11. NRC Inspection Report No. 50-400/84-23 dated 8/9/84

12. NRC Inspection Report No. 50-400/84-24 dated 8/31/84

.
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FOIA 84-275

APPENDIX B

l- NRC Inspection Report No. 50-400/84-17 - DCS Accession #8407270402

c

2. Memo from C. Berlinger to J. P. McGaugby, re: Preliminary Review of Report
on Investigation of Types F and AF Distow Skirts, FaAA-84-2-14, dated
2/27/84 - DCS Accession #8404120045

j

f

3. Memo from C. Berlinger to J. P. McGaughy, re: Request for Additional
Infonnation Regarding Transamerica Delaval Inc. (TDI) Diesel Generators,

,

dated 3/19/84 - DCS Accession #8404040290
.

I

4. Memo from M. Miller to Enclosure, re: Report of March 22, 1984, Meeting
with Representatives of Transamerica Delaval Inc. (TDI) Diesel Generator

!Owners Group, dated 4/10/84 - DCS Accession #8404110307
|

|
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APFLICAriT: See Enclosure 1

FACILITY: See Enclosure 1

SUBJECT: Report of Meeting with Representctives of the Transamerica
Delaval, Inc. (TDI) Emergency Diesel Generator Owners' Group

On January 26, 1984, members of the NRC staff met with representatives of the
TDI Owners' Group to discuss problems related to Emergency Diesel Generators
r.anufactured by TDI. A list of attendees is included in Enclosure 2.
Enclosure 3 includes copies of the handouts and slides usec during the
meeting. Enclosure a is a transcript of the rneeting.

*

:

/ J j N M .. .*
RaTp aruso, Project Manager
Licen' sing Branch No. 2
Division of Licensing

Enclosures:
As stated
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Shcrehar

Mr. M. 5. Pollock
V .ce F re s' ce .: - Nuclear
L on g : sl a n c L ' gtt' n g C or- a ny
175 East Old Country Roa::
H'cksy'lle, New York 11801

cc: Howard L. Blau, Esquire MHB Techn' cal Assoc'atesBlau and Cohn, PC. 1723 Ham'Iton Avenue, Su'te K
217 Newbr'dge Road San Jose, Cal'forn'a 95125H'.cksv'lle, New Yort 11801

Stephen Latharr, Esquire
Mr. Jay Dunkleberger Twomey, Latham & Shea
New York State Energy Office Post Off'ce Box 398Agency Building 2 33 West Second StreetEmpire State Plaza Riverhead, New York 11901Albany, New York 12223

Jonathan D. Feinberg, Esqu're
Energy Research Group, Inc. New Yort State
400-1 Totten Pond Road Dept. of Publ'c Service
kaltham, Massachusetts 02154 Three Empire State Plaza

Albany, hew York 12223
Mr. B r'an McCaff rey

jShoreham Nuclear Power Station Ezra I. Bialdk, Esqu're '

Post Office Box 618 Assistant Attorney General
Wading River, New York 11792 Environmental Protect'on Bureau (New York State Department of Law '

W. Taylor Reveley, III, Esqu're 2 World Trade Center
Hunton & Will'ams New York, New York 10047
Post Off'ce Box 1535
R'chr:end, V'rgin'a 23212 Res# dent Inspector

Shoreham NPS, U.S. NRC
Ralph Shapiro, Esquire Post Office Box B
Cammer & Shapiro Rocky Point, New York 117789 East 40th Street
hew York, New York 10016 Herbert H. Brown, Esqu're

K'rkpatr'ck, Lockhart, Hill,
Honorable Peter Cohalan Christopher & Phillips
Suffolk County Execut've 1900 M Street, N.W.
County Executive /Legislat've Bldg. Washington, D.C. 20036,

Veteran's Memorial Highway
Hauppauge, hew York 11788 Lawrence Coe Lanpher Esqu're,

!. . K', rkpatr'ck , Lockhart, H'll,
Dav'd Gilerart'n, Esqu're Christopher & Ph'llips
Suffolk County Attorney 1900 M Street, N.W.
County E xecut've/ Leg'slative Bldg. Wash'ngton, D.C. 20036
Veteran's Memor*.a1 Hdghway
Hauppauge, New York 11788 Karla J. Letsche, Esquire

|Kirkpatr'ck , Lockhart, Hill,
Chr'stopher & Phill'ps |

1900 M Street, k.W. '

Washington, D.C. 20036

_ _ _ _ _ _ _ _ _ _



r_ .
__ . _ . ._. ___ _ __ ___________ - -

'horehar -2-

J e *ts b . Do'J Cne r ty , [ s Q. >

3.45 Pcrier Street
h e shi r.gton , D. C . 20005

Mr. Jares R'velle
Plant Manager
Shoreham Nuclear Power Station
P. O. Box 626
Waad.ng R'ver, New York 11792

Lawrence Brenner, Esq.
Aar.d n'strat've Juoge
Atom'c Saf ety & L' censing Board
U. 5. Nuclear Regulatory Comm'ss'en
hash'.ngton, D. C. 20555

Dr. George A. Fergeson
Scnool of Eng'r.eering
howarc Un'versity
2300 - 6th Street, NW
Wast.' r gton . L . C. 20059

Dr. Peter A. Morr's
A ar.r. s tra t' ve J udge
Atomic Safety & Licensing Board
U. 5. Nuclear Regulatory Comm'ssion

,

hash'ngton, D. C. 20555

Leon Friedman, Esc.
Cost'gan, Hy an & Hynan
120 Mineola Blvd.
M'necla, New Yors 11501

Gerald C. C rotty, Esq.
,Eer. W'les, Esq. i

Counsei to the Governor
Execut've Chamber, State Capitol

1

Aloany , hew Y ork 12224 '

- __________
,
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Grand Gulf

Mr.J.E. 9 : ~a aa g ny
V i c e F rf s ' oe ".1
Nuclear Frccaction
Mississipp Power & Light Company3

P. O. Box 1640
Jackson, M'ss'ssippi 39205

cc: Robert B. McGehee, Esqu're
Wise Carter, Child, Steen and Caraway
P. O. Box 651
Jackson, Miss'ss'ppi 39205

Troy B. Conner, Jr., Esquire
Conner and Wetterhahn
1747 Pennsylvania Avenue, N. W.
Wash'ngton, D. C. 20006

Mr. Palph T. Lally
Manager of Quality
Middle South Energy, Inc.
225 Baronne Street
P. O. Box 61000
New Orleans, Lou'sdana 70161

Mr. Larry Dale
Miss*ssippi Power & Light Company
P. O. Box 1640
Jackson, Miss*ss'ppi 39205

Mr. R. W. Jackson, Project Engineer
Grand Gulf Nuclear Stat'on
Bechtel Power Corporation
Gaithersburg, Maryland 20760

Mr. Alan G. Wagner
Resident Inspector
Route 2, Box 150
Port Gibson, Mississippi 39150

I
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I
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San Orr're

Mr. Kennetr. F. Easkin
ViCf presice *

Southern Ca''forr.ia Edisor. Cc ;any
224 Walnut Grove Avenue
P. O. Box 800
Rosemead, California 91770

Mr. James C. Holcombe
Vice President - Power Supply
San Diego Gas & Electric Company
101 Ash Street
Post Office Bcx 1831
San Diego, California 92112

Charles R. Kocher, Esq. Mr. Mark Medford
James A. Becletto, Esa. Southern California Edison Compary
Southern California Edison Company 2244 Walnut Grove Avenue
224? Walnut Grove Avenue P. O. Box 800
P. O. Box EOS Rosemead, California 91770
Rosemead, Ca'ifornia 91770

Mr. Henry Peters
Orrick, Herrington & Sutcliffe San Diego Gas & Electric Company
ATTN: David R. Pigott, Esq. P. O. Box 1831
600 Montgomery Street San Diego, California 92112
San Francisco, California 94111

Ms. Lyn Harris Hicks
Mr. George Caravalho Advocate for GUARD
City Manager 3908 Calle Ariana
City of San Clemente San Clemente, California 92672
100 Avenido Presidio
San Clemente, California 92701 Richard J. Wharton, Esc.

University of San Diego School of
Alan R. Watts, Esq. Law
Rourke & Woocruff Environnental Law Clinic
Suite 1020 San Diego, Cali'ornia 92110
1055 North Main Street i

San Clemente, California, 92701 Phyllis M. Gallagher, Esq.
Suite 222

Lawrence 0. Garcia, Esc. 1695 West Crescent Avenue
California Public utilities Commission Anaheim, California 92701
5066 State Building
San Francisco, California 9a102 Mr. A. S. Carstens

2071 Caminito Circulo Norte
Mr. V. C. Hall Mt. La Jolla, California 92037
Conbustion Encineering, Inc.
1000 Prospect Hill Road Charles E. McClung, Jr. , Esq.
Windsor, Connecticut 06095 Atterrey at Law

24012 Calle de la Plaza / Suite 330
Mr. S. McClusky Laguna Hills, California 92653
Bechtel Power Corporation
P. O. Box 60560, Terminal Annex
Los Angeles, California 90060

,
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- U.S. Nuclear Regulatnry Conr.issier. - Fegier, V-

11450 Maria Lane, Suite 210
0 Walnut Creek, California 94596

Resident Inspector, San Onofre/NPS
c/o (t. 5. Nuclear Regulatory Commission
P. O. Box 4329
San Clenente, California 92672

Regional Administrator - Region V/NRC
1450 Maria Lane / Suite 210
Valnut Creek, California 94596

Mr. C. B. Brinkman
Conbustion Enginering, Inc.
7010 Woodm.cnt Avenue
Bethesda, Maryland 20814

,
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Sa:ra er.tc tr.icipai utility Rancho Seco, Docket No. 50-312
District

cc w/ enclosure (s):

David S. Kaplan, Secretary and Christopher Ellison, Esc.
Gcr.eral Ccunsel Dian Grueuicr., Esq.

Sacramento funicipal Utility California Energy Comission *

District lill Howe Avenue
6201 S Street Sacramento, California 95825
P. O. Box 15330
Sacramento, California 95813 Ms. Eleanor Schwartz

California State Office
Sacramento County 600 Pennsylvania Avenue, S.E., Rn. 201
Soard of Supervisors Washington, D. C. 20003
827 7th Street, Room 424
Sacramente, California 95814 Docketing and Service Section

Office of the Secretary
*

Mr. John B. Martin, Regional U.S. Nuclear Regulatory Comission
Administrator Washington, D. C. 20555

U.S. Nuclear Regulatory Commission Resi5nt inspector / Rancho Seco
Region V c/o U. S. N. R. C.1450 Maria Lane, Suite 210 14410 Twin Cities RoadWalnut Creek, California 94596 Herald, CA 9563S

Atomic Safety and Licensing Appeal
Board Panel

U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Regional Radiation f.epresentative
EcA Recion IX Alan S. Rosenthal, Chairman
215 Fremont Street Atomic Safety and LicensingSan Francisco, California 94111 Appeal Board

U. S. fluclear Regulatory ConnissionMr. Robert B. Sorsum Washington, D. C. 20555Babcock & Wilcox
fluclear Power Generation Division Dr. John H. BuckSuite 220, 7910 Woodmont Avenue
Bethesda, Maryland 20814 Atonic Safety and Licensing

Appoal Board
U. S. Nuclear Regulatory Corrisslor.Tnomas Baxter, Esq. Washington, D. C. 20555Snaw, Pittman, Potts & Trowbridge

1800 M Street, N.W. Christine N. KohlWashington, D. C. 20036 Atomic Safety and Licensing
Appeal Board

U. S. Nuclear Regulatory Comission
Washington, D. C. 20555

Joseph 0. Ward, Chief
Radiological Health Branch

Helen Hubbard State Deoartment of Health Services
P. O. Box 63 714 P Street, Office Building #8

Sacramento, California 95814Sunol, California 94586



R'ver Benc

Mr. Williar J. Canill, Jr.
Senior Vice P resd oent
River Bend Nuclear Group
Gulf States Utilities Company
Post Office Box 2951
Beaumont, Texas 77704
ATTN: Mr. J .E . Booker

cc: Troy B. Conner, Jr., Esquire Doris Falkenheiner, Esq.
Conner and Wetterhahn Attorney at Law
1747 Pennsylvania Avenue, N. W. 355 Napoleon Street
Washington, D. C. 20006 Baton Rouge, Louisiana 70802

Mr. William J. Reed, Jr. Ian Douglas Lindsey
Director - Nuclear Licensing Staf f Attorney
Gulf States Utilities Company Departrent of Justice
Post Office Box 2951 7434 Perkins Road
Beaucont, Texas 77704 Suite C

Baton Rouge, Louisiana 70808
H. Anne Plettinger
712 Carol Marie Drive Mr. Linda B. Watkins
Baton Rouge, Louisiana 70806 Attorney at Law

355 Napoleon Street
William J. Guste, Jr., Esquire Baton Rouge, Louisiana 70802
Louisiana Attorney General
7434 Perkins Road
Baton Rouge, Louisiana 70808

Richard M. Troy, Jr., Esquire
Assistant Attorney General in Charge

- State of Louisiana Department of Justice
234 Loyola Avenue
hew Orleans, Louisiana 70112 ;

Dwight D. Chamberlain
Reside t Inspector
Post Office Box 1051
St. Francisville, Louisiana 70775

Gretchen R. Rothschild
Louisianians for Safe Energy, Inc.
1659 Glenmore Avenue
Baton Rouge, Louisiana 70808

Janes W. Pierce, Jr., Esq.
P. O. Box 23571
Baton Rouge, Louisiana 70893

-. _



Shoaron Harris
Mr. E. E. Utley
E>ecutive Vice Presider:
Pc,,er su;r.1;, and Erciteering and

Cer.struction
Carolina Power & Light Corpany
Post Office Box 1551
Raleigh, North Carolina 27602

George F. Trowbridge, Esq.
Shaw, Pittman, Potts & Trowbridge Mr. George Jackson, Secretary
1800 M Street, NW Environmental Law Project

School of Law, 06a-AWashington, DC 20036 Univeristy of horth Carolina
Richard E. Jones, Esq. Chapel Hill, North Carolina 2751a
Associate General Counsel Dr. Phyllis Lotchir
Carolina Power & Light Conpany 108 Bridle Run411 Fayetteville Street Mall Chapel Hill, North Carolina 27514Raleigh, North Carolina 27602

F. David Gordon, Esq. Mr. Travis Payne, Esc.
723 W. Johnson StreetAssociate Attorney General
Post Office Box 12643State of North Carolina

Post Office Sox 629 Raleigh, North Carolina 27605
Raleigh, North Carolina 27602 Mr. Daniel F. Reac, President

CHANGEThomas S. Erwin, Esq. Post Office Box 524115 W. Morgan Street Raleigh, North Carolina 27514Raleigh, North Carolina 27602

Mr. George Maxwell Bradley W. Jones, Esq.
U.S. Nuclear Regulatory Com.Resident Inspector / Harris NPS Region 11

c/o U.S. Nuclear Regulatory Comission 101 Marietta StreetRoute 1, Box 315B Atlanta, Georgia 30303New Hill, North Carolina 27562
Richard D. Wilson, M. D.Charles D. Barhan, Jr., Esc. 725 Hunter Street

,

Vice President & Senior Counsel Apex, North Carolina 27502
Carolina Power & Light Company
Post [ffice Box 1551 Regional Administrator - Pecion IlRa'eigi, North Carolina 27602 U.S. Nuclear Regulatory Comission

101 Marietta StreetMr. Jcnn Runkle, Executive Coordinator Suite 3100
Conse vation Council of North Carolina
307 Granville Road Atlanta, Georgia 30303
Chapel Hill, North Carolina 27514 Karen E. Long, Esc.

Mr. Wells Eddleman Staff Attorney
718-A Iredell Street Public Staff - NCUC

Post Office Box 991Durham, North Carolina 27705 Raleigh, North Carolina 27602

1
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Dr. Lirde Little
Gcve rr.:r 's W'a sta Ma . ace e : Board
513 Alte arle Buildinc
325 Ncrth Salisbury Sireet
Raleigh, North Carolina 27611

.
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C A T A'a'B A

Mr. H. R. Tud er, Vice Presicer.t

' uclea r Pr:ce: tion Derartner:.

Duke Poaer Cc ;any
422 South Church Street
Charlotte, herth Carolina 28242

cc: Willian L. Porter, Esq. North Carolina Electric Membership
Duke Power Company Corp.
P.O. Box 33189 3333 North Boulevard
Charlotte, North Carolina 28242 P.O. Box 27306

Raleigh, North Carolina 27611
J. Michael McGarry, III, Esq.
Debevoise & Liberman Saluda River Electric Cooperative,
1200 Seventeenth Street, N.W. Inc.
Washington, D. C. 20036 207 Sherwood Drive

Laurens, South Carolina 29360
North Carolina MPA-1
P.O. Box 95162 Mr. Peter K. VanDoorn
Raleigh, North Carolina 27625 Route 2, Box 179N

York, South Carolin,. 29745
Mr. F. J. Twogood
Power Systems Division Jares P. O'Reilly, Regional Administrator
Vestinghouse Electric Corp. U.S. Nuclear Regulatory Commission,
P.O. Box 355 Region II
Pittsburgh, Pennsylvania 15230 101 Marietta Street, Suite 3100

Atlanta, Georgia 30303
Mr. J. C. Plunkett, Jr.
NUS Corporation Robert Guild, Esq.
2536 Countryside Boulevard P.O. Box 12097
Clearwater, Florida 33515 Charleston, South Carolina 29412

Mr. Jesse L. Riley, President Palmetto Alliance
Carolina Environmental Study Group 2135 i Devine Street
854 Henley Place Columbia, South Carolina 29205
Charlotte, North Carol.ina 28208

Karen E. Long:

Richard P. Wilson, Esq. Assistant Attorney General
Assistant Attorney General N.C. Department of Justice
S.C. Attorney General's Office P.O. Box 629
P.O. Box 11549 Raleigh, North Carolina 27602
Columbia, South Carolina 29211

Mr. Pierce H. Skinner
Route 2, Box 17f'4
York, South Carolina P9745
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t'r. t'a ray R. Eceiranr

Vice resider.:, PQclear Grcup

Tre Cic,elano Electric.Illur.inating Company
P. O. 5cx 50C0
Clevela.d, Ora: 4:101

cc: Jay Silberg, Esc.
Shaw, Pit:r.5n, Potts & Trov;bricge
1500 M Street, N. W.
L'ashingter., D. C. 20006

Donald H. Hauser, Esq.
The Clevelane Electric Illuminating Company

; P. O. Box 5000
Cleveland, Ohio 44101

Resident Inspector's Office
U. S. Nuclear Regulatory Commission
Parmly at Center Road
Perry, Orio 44081

U. S. Nuclear Regulatory Comrission
Mr. James G. Keppler, Regional

.

Administrator, Region III
799 Roosevelt Road
Glen Ellyr, -Illinois 60137

Donald T. E: zone, Esq.-

Assistant Prosecuting Attorney
105 Main Street
Lake County Administration Center
Painesville, Ohio 44077

Ms. Sue Hiatt
OCRE Interim Representative
S275 Munson
Mentor, Ohio 44060

Terry J. Lodge, tsq. -

618 N. Michigan Street
Suite 105
Toledo, Ohio 43624

John G. Cardinal, Esq.
Prosecuting' Attorney
Ashtabula County Courthouse
Jefferson, Ohio 44047



BELLEFONTE

Mr. H. G. Parris -

M.arags* of Power
Te-nessee Valley Authority
500A Chestnut Street, Tower 11
Chattanooga,' Tennessee 37401

cc: Herbert 5. Sanger, Jr., Esq. James P. O'Reilly, Regional Administrator
General Counsel U.S. Nuclear Regulatory Comission,
Tennessee Valley Authority Region II
400 Comerce Avenue, E11B33 101 Marietta Street, Suite 3100
Knoxville, Tennessee 37902 Atlanta, Georgia 30303

Mr. H. N. Culver
Tennessee Valley Authority
400 Comerce Avenue, 249A HBB
Knoxville, Tennessee 37902

4

Mr. D. Terrill
Licensing Engineer
Tennessee Valley Authority
400 Chestnut Street, Tower II
Chattanooga, Tennessee 37401

Mr. R. A. Wallin
Babcock & Wilcox Company
P.O. Box 1260
Lynchburg, Virginia 24505

Mr. Robert B. Borsum
Babcock & Wilcox Company
Suite 220
7910 Woodmont Avenue
Bethesda, Maryland 20814

Mr. Donaid L. Willians, Jr.
Tennesse'e Valley Authority
400 West Surrit Hill Drive, W10B85
Knoxville, Tennessee 37902

Resident Inspector Bellefonte NPS
c/o U.S. Nuclear Regulatory

. Commission
P.O. Box 477
Hollywood, Alabama 35752
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" . F. . l . G a ry
Exec. r.e Vice Prcticer,: c:

-

Ge e"r ' t'arager
c 3s L ":itie: Ce ecra t' ; r par.y

.~ ,- : F . a n Tet.< r
:Ellas. Teias 75201

''
cc: I.icholas S.Reyncids, Esc. fir. Robert G. Taylor

Cebevoise &_Libernan Resident Inspector /Conanche Peak
1200 Seventeenth Street, N.-W. Nuclear Power Statien
Washington, D. C. 20C35 c/o V. S. Nuclear Regulatory

Commission
Spencer C. Relyea, Esc. P. O. Box 38
Worshan, Forsythe & Sarpels Glen Rose, Texas 76043
2001 Bryan Tower
Dallas, Texas 75201 Mr. John T. Collins

U. S. NRC, Region IV
fir. H mer C. Schmidt 611 Ryan Plaza Drive
t'anager - fluclear Services Suite 1000
Texas Utilities Services, Inc. Arlington, Texas 76011
2001 Eryan Tower
Dallas,-Te>as 75201 Fr. Lanny Alan Sinkin

114 W. 7th, Seite 220
Mr. H. R. P.ock Austin, Texas 78701
Gi:bs and H'll,_Inc.

.393 Seventh Aver.ue
f ex York, f.'ew York 10001

fir. A. T. Parker
Westinghouse Electric Corporation
P. O. Box 355
Fittsturgh, Pennsylvania 15230

David J. Preister-
Assistant Attorney General
Environnental Protecticn Division
P. O. Box 12548, Capitol Station
Austin, Texas 78711,

Mrs. Juanita Ellis, President

Citizens Association for Sound
Energy

1426 South Polk
Callas, Texas 75224



V0GTLE

Pr. De.ald Foster
Vice Presidert and General Maneger
Georcia Power Cor.pany
333 Piednont
Atlanta, Georgia 30302

cc: Mr. L. T. Gucwa Mr. William S. Sanders
Chief Nuclear Engineer Resident Inspector / Nuclear Regulatory
Georgia Power Company Connission
P.O. Box 4545 P.O. Box 572 l

Atlanta, Georgia 30303 Waynesboro, Georgia 30830

Mr. Ruble A. Thomas
Vice President
Southern Services, Inc.
P.O. Box 2625
Eirmingham, Alabana 35202

.

Mr. Douc Dutton
Vice President
Generating Plant Pro.iects
Georgia Power Conpany
P.O. Box 4545
Atlanta, Georgia 30303

Mr. J. A. Bailey
Pro,iect Licensing Manager
Southern Company Services Inc.
P.O. Box 2625
Birmingham, Alabama 35202

George F. Trowbridge, Eso.
Shaw, Pittman, Potts and Trowbridge
1800 M Street , N.k'.
Washington, D. C. 20036

Mr. G. Bockhold, Jr.
Vogtle Plant Pananer
Georgia Power Company
Route 2, Box 299-A
Wayn.esboro, Georgia 30830

.

Mr. James P. O'Reilly
Nuclear Regulatory Commission

Region II'
101 Parietta Street, Suite 3100
Atlanta, Georgia 30303
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.

Mr. J. W. Cook
Vice Presic'ert
Censurers Power Cor.pany
1945 West Parnall Road
Jackson, Michigan 49201

cc: Michael I. Miller, Esc. Mr. Don van Farrowe, Chief
Ronald G. Zamarin, Esq. Division of Radiological Health
Alan S. Farnell, Esc. Department of Fublic Health
Ishan, Lincoln & Beale P. O. Box 33035
Three First National Plaza, Lansing, Michigan 48909

Sist floor
Chicago, Illinois 60602 Mr. Steve Gadler .

2120 Carter Avenue
James E. Brunner, Esq. St. Paul, Minnesota 55108
Consumers Power Company
212 West Michigan Avenue U.S. Nuclear Regulatory Comission
Jackson, Michigan 49201 Resident Inspector's Office

Route 7
Ms. Mary Sinclair Midland, Michigan 48640
5711 Sumerset Drive
Midland, Michigan 48640 Ms. Barbara Stamiris

5795 N. River
Stewart H. Freeman Freeland, Michigan 48623
Assistant Attorney General
State of Michigan Environmental Mr. Paul A. Perry, Secretary

Protection Division Consumers Power Company
720 Law Building 212 W. Michigan Avenue
Lansing, Michigan 48913 Jackson, Michigan 49201

Mr. Wendell Marshall Mr. Walt Apley
Route 10 c/o Mr. Max Clausen
Midland, Michigan 48640 Battelle Pacific North West Labs

(PNWL)
Mr. R. B. Borsum Battelle Blvd.-

' Nuclear Power Generatinn Division SIGMA IV Building
Babcock & Wilcox Richland, Washington 99352
7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20614 Mr. I. Charak, Manager

NRC Assistance Pro.iect
Cherry & Flynn Argonne National Laboratory
Suite 3700 9700 South Cass Avenue
Three First National Plaza Argonne, Illinois 60439
Chicago, Illinois 60602

Janes G. Keppler, Regioral Admin.
U.S. Nuclear Regulatory Comission,

Recion III
799 Roosevelt Road
Glen Ellyn, Illinois 60137



Mr. J. W. Co:A -2-

cc: Mr. R:- Calle-
Michica- Public Service Com-ission
6545 Mercantile Way
P. O. Bcx 302?1
Lansing, Michigan 48909

Ms. Julie Morrison
Midland Daily News
124 Mcdonald Street
Midland, Michigan 48640

Billie Pirner Garde
Director, Citizens Clinic

for Accountable Government
Gov 4rnnent Accountability Pro.iect
Institute for Policy Studies
1901 Oue Street, N.W.
Washington, D. C. 20009

Mr. Howard Levin, Project Manager
TERA Corporation
7101 Wisconsin Avenue
Bethesca , Maryland 20814

Ms. Lynne Bernabei
Government Accountability Project
1901 0 Street, N.W.
Washington, D. C. 20009

.

l

.
*

*



1

f
Er.:::aare c

1 UNITED STATES OF AME.:lCA,

j- NCCLEAR REGULATOP.Y COMv::SION
2

~

E

i

3 [
!!

i.
4 (

.

,.

5 h
'

6

7 '

i

f
'i
'

8

9 . A Meeting on TDI DIESEL GENERATORS
'

10
i

l'
11 'I

,

t

12 .

i,

'
A

13
| |
il~

14 || Phillips Building
? Bethesda, Maryland

13 .' Thursday, January 26, 1984
-

/ i

16 '
i

17
L'
!:

18 I
!' ,I

19 A meeting on TDI Diesel Generators convened
;

33 'at 3:04 p.m., Harold Denton presided. |.

l
21

22

.,

n :
,

h *

24 |i !
P
;i

23 .e

6d 90 / 3Dh >

,
-

,

.

.: - y , p.



l'

! 2
'

r

!

|,| APPEARI;CES:I i

i

2 i

t
.s.

3

( Attendance Lis t will be Generated.)
4 i

i

5 '

6

7
'I

8

;.|9

ii

10 !|
i

11 ;

I12

.!
13 |

~
14

,

!
15 |

I I
16

t

17 I !

I i

18

19 i
'
,

|

f
21

! |22

!

; |23

|

24 I I

I

I

25

i !

|! |
;i \ |



F

. |f

i 3, ,

I
: i

1 1
MR. DESTON: Good afternoon. My name is|-

2 Harold Denten. What we are going to discuss tcday isI

't
3

the results of the staff review of the reliability of
4 the Delaval diesel.
5

We started looking intensively in this area
6

when problems began to develop at San Onofre, Grand Gulf, ;

7 and at Shoreham. Since that time, our review has ex-
!a panded.

{g
We are prepared today to discuss with you in

1
10

detail the results of all the information that has come:
I

I .

11 to our attention regarding the operating performance of
12 these diesels. 1,

I
! 13 We also have with us today the Regional Ad-

''
14 ministrator from Region IV, John Collins, who conducts
15 our vendor inspection program. He will describe the

,

results of his vendor inspections at the factory of16

17 Delaval Diesels.
.

t

18 I understand that the owner's Group has

been informed of the utilities who own these diesels,19

and they are represented today by Jim McGaughy, who is20

the Chairman of the Owner's Group. I understand that21

22 the Chief Executive of Delaval Diesel Corporation is
: 23 also present, and that his representatives will be

24 making a presentation.
!

25 Let me discuss a few ground rules to becin,_

k !

t

L

<
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1 with, to make the meeting go smoother.,

We are taking a,

2 transcript of this meeting. The issue is in contention,
i3 as you know, at several proceedings. And this makes it

4 | easier for us to provide the Hearing Boards a complete
5

and accurate record of what information is made available
6 today. Because of this transcript, it's very important
7

that anyone who has questions or comments be sure to
8 identify themselves

for the record when they ask ques tions. '
!

9 !

Tne way I would like to walk through this pro-
,

!

i

10 f.
cess is to have the staff first describe in some de- !

l

11

tail the information that has become available in the
|

12 last few months on the performance of these diesels in
13 the field. This is mainly at nuclear power plants, but

s- 14

we also collected data from some non-nuclear sources.
15

Then, we will cover the vendor inspection, as I
-

16 (; I mentioned. Then, we turn the meeting over to the
17

utility Owner's Group, who I understand is prepared to.!

f describe their remedial program to try to establish the
:18

19 reliability of these diesels.
20 I understand, Jim, that you may have an open-
21

ing -- opening remarks to say before we begin. Why don't
22 you do that now?

23
MR. McGAUGHY: Good afternoon. My name is

24 Jim McGaughy. I am Vice-President of Mississippi Power!!

>

; 25 g and Light Company. I am speaking to you today as Chairman'-
h

1
"T i
!

'

,

I

f

| |
-- -_ - - - -. - . _ . _ , , . - - -- -
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1

of the Delaval Diesel Owner's Grout.!

2
The issues that will be presented here, we

'3 I feel' the problems that
l have been fcund in our pre-operational
i

4

| testing program and our subsequent research and rep
,

orted5 ! to the NRC,
as they've been found, using the proper pre-

!

6 i scribed methods.
For some time, all the owner's of thesei ,

!7

engines have bound together putting the best minds avail-
|8

9
. able in the world on these issues in the one effort| to

study and correct these issues. 3

i
.

10 g
.

,

Our goals and the goals of the NRC are the
.

'!

11 same.
We are committed to provide our plant to reliable

'

12
i emergency backup power supplies. We feel this comprehen-

13

sive program we have in place, in place now, working now,
14 will do just that.

,,

15

Ue are here today to tell you about what it
1

16 1 is that we have been doing.
| The elements of our program

17 j are four.
The first element is resolve the knowp problems,ie

18

both generic problems and problens in the specific engines
19 4

themselves,
to design and find fixes to these problems.

2

In addition, we will take -- and are in the
21

process of taking each engine from the ground up, review-
22

ing its design, its construction, its procurement and 3

Il

doing a quality revalidation on each and every engine.
24

From the results .of the quality revalidation, then we
'

25 go into testing, and the testing involves non-destructive. . _ .

I f
2
0

-I



_.

t

';

I
testing, !1

.
destructive testing,i

i '

operational testing of i

!2 '

j ccmponents, operational testing of the engines.
This-

3
. Work is in progress now.

i
'

4 ,

I
And also then we will, through this group,

!5
respond to the ques tions , of course, ,

that the NRC will
6 put to us.

The participants in our program are as
I

7 follows.
We have the eleven owners, and I will have a

8 list of those for you later. Eleven utilities. FaAA
9

'

Associates, who are renown h doing failure analysis work
!.

10

We have the wholehearted support of Delaval in this
l

11 e f fort,

both in gathering of information and gathering
12 of design data, and in review of this data. Stone and
13

Webster Engineering is supporting this ef fort. And alsos- 14
several diesel generator consultants from around the

15 World.

*
,

16

The organization the Owner's Group has set up
17 has me as Chairman, Mr. !

Joe George of Texas Utilities as
!

i
18 Vice-Chairman. Executive Committee made up of the eleven >

{19 utilities. The Technical Director of the program is Mr.
M

Bill Museler of LILCO. We have taken the program that
21

LILCO has started on their site, adding to it. The work
22 is being done at the LILCO site.

'
,

%)
iAs you see , in resolving the known failures and '

M

.f determining solutions to those problems , I

.

24

|| FaAA is taking !
|| the lead;25

b;
that is their speciality. In terms of design

. . - -

:
e
a
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1

review and quality revalidation, we have FaAA, Stone andi

h- Webster, our various2

consu_'tations, and we have engineers
!

3 i
from each utility working in this effort. The testing !

'

4 l

program definition and carrying out the testing program I

5 ,'

will be donc, of course, by the utilities who own the I

i

6
| engines anu operate them, i
E

and by FaAA who will assist us '

7

[1
in that e f fort. :

|
8 i

io oive you an idea of the extent of this pro- |l9 1t gram, I wo;.J like to put this chart up. This is the i

'

!

h organization that is in place.
We have over a hundred and I

10 i

!i

11
twenty people full-time working on this ef fort, working on-

i

12 this effort now. This is in progress. We are confident
,

!

that when we complete this program, that we will have13

-

reliable encines to provide backup power supplies14 i

for theseI
i

15 plants. i
'

.

,
e

16 | Thank you. :
i
'

i

l |

17 l' MR. DENTON: As those of you know, who own I
b; '

18 these diesels, this is a very important safecy issue for,

I
d
'

19 the NRC. ,

Tnere are about fifty-seven engines made by

Transamertca Delaval that are in this, owned by the six-20

21 teen utilities that are on our list. None of the Delaval
22 diesels aro it operating plants, which means it's not an
%) imminent s-tfore problem today, but certainly it has pro-

. i

i24

found imulicat ions for schedules for some of the utilities :
t

_. 25 ) if the proble- is not adequately addressed. '

i
!

~i
!
!
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f

1 I did want to mention F.y perspective on the

f safety side to be sure it's well understood. The only
2

; -

3 ; plants that are operating that have Delaval diesels are
i
'

4 San Onofre Unit 1. That plant is shut down for a seismic
5 modification. Grand Gulf, which is limited to a five

6 percent power license and is presently shut down. And,
'

Rancho Seco, which is using other diesels, but I under-7

8 stand has ordered, or has in olace, several Delaval diesels.
i

9 , which they have intended to install.
I

to We view this as a very serious problem for the

11 industry. It is unique to have a problem in what I will

call a convention component of American technology.12 You

wouldn't think that diesel generators would get on the13

''

critical path of the nuclear power reactors, but that's14

15 very likely wnat has happened.
,

16 And just so there is no doubt about where the
istaff stands on this issue, we are not prepared to go17

I

forth and recommend the issuance of new licenses on anyis

19 plant that has Delaval diesels until the issues that are
,

l
20 raised here today are adequately addressed. It sounds

21 like we have a very ambitious program. What I want to do
'
;

22 is make sure you have all the information we have.

23 And if we come to an understanding about the
i

24 factual basis that we are working with, so we can move
!

25 to a discussion of the information we have been able to '_

Il \
;
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i

.i
1 g a the r ,

and if everyone would hold their questions to thei
2 ; extent they can, we can get through the presentations
a faster.

4

We will provide ample opportunity for discus-

sion after we have gotten the factual basis on the table5

.

i

Then, we will turn to a detailed presentation of your6

program.-

And I plan to provide a break somewhere in the
i

g meeting.
But we will probably go until about six o' clock. i

!
i

9 ;

The first presentation will be made by FrankI
;'

Miraglia and assisted by Carl Berlinger. !
io

Carl Berlinger
is a Senior Manager on the NRC staff.11

We designated him
12

as the person responsible for ultimately reviewing your
13 program and making sure that it is an acceptable, adequate
14 program.--

33 So, Frank, why don't I turn over to you to
!
!

cover what we know about the operating experience.16
I

|
t- MR. MIRAGLIA: |, My name is Frank Miraglia. I

. '
18 am the Assistant Director of the Safety Assessment Divisionh
19 of Licensing. f

20 The first view graph is a list
-- the first

view graph indicates the fif ty-seven Delaval diesels that21

have been procured for use at sixteen dif ferent nuclear22 1

n - power plant sites.,

May I have the second view graph?
i24 ji We are going to discuss the U.S.

.H experience f
25 ;'' with these diesels in the operating stations to date.~

.

O

Ih
~

.

oh

- . , , ., -. - . . - , - .. . , - . . . , - . , - . - , , , , - . . - , , , , , . , . , . . , - . , . _ , . - . , ,-,n,,
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1 The next slide is a brie f summary of the operat-
2 ing experience with San Onofre 1 station. The informa-

1

3 j tion on this view-graph is in a very s'ummarized f ashion
i ,

4 i

We have a more detailed handout that will be availablei

!

| at the end of the meeting that has additional details
5

6
about the operating experience and chronology with some !

{-i

7 '

of these machines at the various nuclear power stations.
8

There are two Delaval diesels at San Onofre 1.
9 ' They were installed in 1976. They are Delaval V-20 I

i
i ,!

10
! engines.

1, They were declared operational in 1977. The
11

operating time on each engine at San Onofre is approximate-
12 ly 450 hours. These are actually the first Delaval diesels
13 to enter nuclear service.

~-
14

Problems to date are indicated on the slide.
They've had turbocharger thrust bearing problems. This !

15

' i16 event resulted in a Part 21 report, was issued and pro-
. blem was considered to be of a generic nature.17

j
i

18 !

They've had a lube oil leak and fire, which
19 was a result of a fuel line failure, test line off a lube '

20 oil line which failed because of vibration. And it was a

21 small fire.

I22 The pistons have been nodified at San Oncfre 1
i

23 to correct a problem that is noted at Grand Gulf and
24 resulted in a Part 21 notification there, to prevent crown
25 separation.-

e[; !
-

i:
0

_ __ ___ _ _ _ __ _ _ _ _ _ _ _
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h

1
p They've had an unqualified instrument cable,
t

2 l,: which also was replaced in confermance with repcrted
3 . Part 21 occurrence. And just recently in another Part 21.

:

4 report, there is potentially defective coupling material.;

5 i That Part 21 report was filed earlier this month.
6 The next slide is a summary of the experience
7 | on the -- of the Grand Gulf diesels. They have Delaval

i
8

| diesels. They are the V-16. The operational hours on

9 the diesels are 1100 hours on the Division I diesels,
10 [ and seven hundred hours on the Division II diesels. I1

l
11 j These are the first V-16.Delaval diesels to ;

1
12 i enter nuclear service. The problems to date are the -- I

|
t13 Number one is the pistol crown separation. That was a |--

14 generic problem and identified this particular problem
i

t

:
15 *

as a Part 21 for the Delaval diesels. I

|
16 They have experienced piston skirt cracks,

!
| and piston shirts have been replaced on the Division II17

la diesels.

19 They've had a fuel line failure, which resultedj
.

I20 in a fire. And the fuel line failure was due to fatique.
21 They have experienced cylinder head cracking on these

|22 diesels. The heads have been replaced.
|

23 In addition to those, they've had the turbo-
24 charger problems. I believe three different instances of
25 ; turbocharger problems . And, again, you can see commonality--

i
'

I
8

i

t
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I

between this experience and the San Gnofre experience.
2 .

They have experienced rush rod crecking pro-4

3 blems. :n addition, rhey've had the generator short due
4

to an engine fastener. This was a crankcase capscrew
,

5

failed and had lodged in the generator and shorted the
6 generator out.

;
3 In addition, Grand Gulf has also experienced

8 problems with their air starting valves which has resultedt

9 in failure of the generators to s tart. '

to !

!".ts summarizes the experience with the Sanf
i
i

_11 Onofre and the Grand Gulf units. I would like to have;
-

i
12

Ralph Caruso summarize for you the experience to date
.

i

* !' 13 on the Shoreham machines and also to present a brief i

|--
14 summary o f the information that we have.been able to r

.
,

15 gather from non-nuclear marine experience with similar
.

-

:
'16 type diescis.

!

17 Ralph.Caruso.
!i

*
-

I t
i18 '!R. CARUSO: The engines installed at Shoreham t

j
t

19 are Model OSR-48, straight-8 engines. They are rated at
Md20 3500 kilowatts and W' approximately 700 hours roughly.

21 on each enaine at the time of a major failure of crank-
i

22 shaft in Aucust of 1983. !

| }
23 !. Those engines were the first straight-8 engines

to be instilled in the United States in service.24
Shoreham

25

-

has had a nameer of minor problems and one major problem.--

;
.

h

$'
il
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lj
i

13:

I
n

I h To date, they 've had problems wi th Jacket wate:'
,

2 J pump propellors. This prc:' lem occurrec twice. Two fuel
a

s
t,

3 | oil lines have ruptured due to manufacturing defects.
4

Those two ruptures resulted in Part 21 reports being is-
5 '

! sued for San Onofre and Grand Gulf.
6 | In August they had the failure of the crank-
7 shaft in the Number 102 diesel generator.,

I Subsequent *

i'
'

inspections of Number 101 and 103 engines revealed cracks
38 i

in the crankshafts of those engines, and in approximately
.3 9 g ,3 i

'

[ the same location asto the failure of the 102 engine, iE

l
Upon disassembly of the engine to repair the11 i.

-
'

i

connecting rod faikures were dis fb eato u<
''

12 crankshaft problems, \

4 . {.,

j 13 covered, not just on the engine with the failed crank- f I

'

-- .
2

shaft but also on another engine. Subsequent inspection14

0
. revealed problems with piston skirts, with cracks in the15

I
16 piston skirts. Those piston skirts have been replaced at

l.1 Shoreham.17
i

|
18 : And, in addition, over the life of the planti

!

19 they have experienced several problems with d.i fferent
M types of fasteners used to atta' h critical components to-c

gether in the engine. !21
2

22
The staff has received a considerable amount

.

i

23 of information regarding marine experience from three '

operators of marine engines.MR.
.

24 different
i 4 Marine engines we
n @ t.s- M P

are talking about, *Hs the V-16 and V-12 engines. They arei,
L '

r..

?

_ _ _ _ _ _ _ _ _ - . _
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1 ;

very similar, if not identical, to engines that are being
2

installed in nuclear power plants in the United States.
3

The operating experience for these engines is
4 i varied at this time, with engine operating hours varying !

5 from 3000 to 30,000 hours. To date, all three operators
6

have reported cylinder head cracking to various different
7 extents.

8 Two operators have reported piston cracking.

One operator reported the complete failure of two pistons.9

I

to !
Problems have also been noted with excessive i

|11 bearing wear, turbocharger ins tability, and turbocharger ;{
|

12 vibration. (

Cracks have been noted in push rod ,- 1 ::. k$
i13

Cracks have been noted in connecting rods.
f'

14

In addition, cylinder blocks have been replaced 1
'

15 by one of the operators. 4

;16
This is a summary of the marine experience to .

17 , date.
'

18 MR. DENTON: We have given you a very quick i
f

[

Iis summary, but there is extensive information available in
>

l.20 what we will hand out later in the presentation.
I

21

And jus t because we have gone through it quickly,

I don't want you to think that this is all there is. There!
22

23 is really quite a- bit of poor operating history with this
24 piece of equipment in the time that we have been able to

|
!25 assemble it.s,

.

. . . . -. .. .

.
. .

- _ _ . _ _ _ - _ _ - - _
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1
1

| I think some of the reasons for this poor
,1

2 l' cerformance w_ll be obvious when jeu hear f rcr cur next
i
'

3 speaker, John Collins, who I mentioned heads up the

4 vendor inspection program. John.

5 MR. COLLINS: Thank you, Harold. Now, we are

6 passing out the view-graphs which cover a summary of the

7 major findings that we've had of the inspection.
8 Since 1979, we have made nine inspections of

9
|

Del aval . Seven of those inspection reports are identified
i

10 in handout material. They are available in the PDR. If

f
11 you would like copies and you cannot get copies, contact '

12 myself in Arlington or Ian Barnes of our Vendor Branch,

13 we will be very happy to see that copies of these reports |
-

14 are sent to you.

.5 The remaining two reports have been forwarded -

16 to the Company for proprietary review. That review

; 17 period should be up tomorrow. If there are not any pro-
,

is prietary problems, they will be placed in the PDR and they

19 will be available, too. So, if you want to contact me,
;

!
,

2 my number in Arlington is Area Code 817-860-8225. Or, j
!
I

21 Mr. Barnes, same area code, 860-8176. -

4

22 We have -- as I hope everybody has the slides

23 now, our finding of deficiencies covered just about every

24 subject. They included areas on manufacturing process i

I
25 sontrol, control of special processes, procurement control,' '

,

i.

'

!

!,

;l 1
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.:,

1 j material identity and control, design and document control,
2 equipment calibration, lack of internal audits or improper

F
3 f or not sufficient disposition of audit findings, and then

4 deficiencies in QA records.
5 At this time, I am going to ask Ian Barnes,

6 who is the Chief of the Reactor Section. for the Vendor
.

7 Program to go through some of the highlights of the

8 inspection findings with you. We are not going to read

9 them to you. You have them, but I think it's important

10 we at least identify some of them.

t
11 The other handout material has a more complete

3

12 summary of all of the findings that were made or documented

13 in the nine reports. So, Ian,-why don't you walk us
|
I

_.

34 through some of the significant findings? |
!

15 MR. BARNES: Good afternoon. The first slide

16 that is on now shows a categorization of the vendor
* '

t

17 program branch inspection findings by subject area. It j,

t
1'

18 represents a total of sixty-two non-conformances and

; 19 violations that were issued as a result of the nine in-

20 spections.

21 As John has just indicated, a description of

22 all of the findings in that particular slide are in- !

|

f23 cluded in a handout that is being passed around. From

24 this inspection history summary, we have extracted |

25 examples o f inspection findings that raise concerns with~-

~

- .. - . - . . .. - : .
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1
. regard to the adequacy of implementatton and the effective-

!

|2 ness of-the Transamerica Delaval pregrar.
3 f The next slide, please. Tne first subject II
4 | em going to address is manufacturing process control. I

1

5' I h'e h a v e p u t specific examples of inspection findings in
!

6 | a subject a r( a, but bringing the question of implementa- '

7 ) tion ef fect:veness, manufacturing _ process controls, and
!
i ,

8 | the perforrance of quality function cf Transamerica !

1

4

9 Del aval . ;

, '

to is you will note from this slide, instances j
i

I11- were noted waere route sheets were not available to
i

12 the Vendor F ranch review. For example, the first item on

13 the slide, Jacket water pump. Reworked operations for
' ~ ~

14 ninety-two pistons that were supplied to Shoreham'and Gran
I

15 11 . Gulf, that's the fif th item. -Replacements of cylinder i
s

i

f ''

116 - head assemblies for Shoreham, that's the final item on !
I

17 4'
the slide.

18 - Route sheets f rom Transamerica Delaval provide

the primary basis for verifying that the inspection opera-19

20 tions havn been performed. The absense of those route
21 sheets did not allow us to verify that required inspections

i
i

22 of manufacturing operations had, in fact, been accomplished.

23 .:xamples of findings which address the per-
i

24 i formance o: the quality control function is shown in the
I

j second, third and fourth items, i.e. tnere was no evidencei
25,

f:
f!

l'!
i

.

0 :
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1

of acceptance of certain operations en components for

| jacket water pumps pertaining te .cdification efforts.2
!

3 ; 7.s Ralph indicated earlier, there had beeni
l

4

f two successive problems involving jacket water pump pro-
5 blems at Shoreham. And, so evidence of sign-off to

installation of rocker arm hold down bolts were found
6 *

7-
subsequent at Shoreham, were found subsequent to be mis-

8 sing.

9 | In regard to San onofre, pis ton reworked, with
!

10

the date of sign-off for manufacturer operations occurring
11

actually two to three weeks af ter the pistons had been
12 returned to San Onofre.
13 If you look, in regard to the seventh item on

'-
14 this list, is the apparent use as indicated by the route
15

sheets of unqualified personnel performing non-descriptive
16

examinations on SNPs replacement cylinder head.
17

The eighth item, which is an absence of anv
18 documented provisions for control of installation of |

,

19 fuel oil line clamps in regard to Shearon Harris. We |

!20 believe that's generic to all of the engines, in that one
21

of the fuel oil line f ailures at Grand Gulf has been
22

attributed in part to the absence of required line clamp.
23 We believe this finding is quite significant. i

:
'
i

24 It has been mentioned earlier about cracking 1

n j problems in piston skirts. .

4 Review of engineering drawings
,

1-

, :

J :
,
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i 10

fj for the various designs of piston skirtsI

show, in fact,
2

that there was an engineering requirement
h to perfor.:

3
| stress relief heat treatment after normalizing of the:

4
-

castings.
The-corrective action that, in part, is being

.

t

i
5 i carried out

! for piston skirts is to perform stress relief.
6 There was an initial requirement always in effect

!! to do
7

!'

that very thing.
8 The next slide. This slide shows a few,

examples of inspection findings in regard to procurement9

s

10 [ document control deficiencies, use of vendors, the materialsi;
P

that without performing any service or audits of those
; 11 I

|)
12 | vendors to establish adequacy of their own programs, and

,

i,

f
.

13 Iinadequate receiving inspection.
!s_,

14

In the more comprehensive. handout that is being i
,

i
i

15 ; distributed, you will find additional examples of inade-
i

,

16 |
I quate receiving inspection and using other vendors without !i

I'! performing required service or audits.17

18 ; ext slide. In the area of material identity
|

and control, an inspection of this subject showed eleven19

j
2

discrepancies were observed in a smaple of forty-five,
21 I believe, in material identity between that recorded at

i
22 i

| tne time of the misuse of the material to a given job and
:
,

23 .

the identity of the material that was recorded on thei

24 | finished engine. 1
'

s Next slide. We have included the next slide
-

a
.

.i
.

'

.

o
h

, _ , . . _ __ . _ _ _

'
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i

1 { to show examples of the failure of the qualicy issuance

function to comply with bcth QA program requirements for2

l-

corrective action and ncn-conformance conditiens to be3

iidentified and the specific instance of failure to comply4
-

| with corrective action conmitments made to the NRC in |
5

regard to the performance of their ASME weld shop.6
:

{ In'the same context, their ASME weld shop, recurring ex-7

t

8 amples were noted during successive inspections for
.

g ! f ailure to enforce program commitments with respect I
to

i
i10 L control of welding electroces in regard to that console j

i11 moisture.

12 Next slide. The next slide is an additional
13 example of the failure of the QA function to comply with

%=

14 program requirements for audits of their manufacturing
15 activities, ,

t

|
16 The final slide, John. We have included this

17 to illustrate that we have certain concerns in regard to ; .

! *

i18 the adequacy of the Delaval evaluation and reporting
|

19 practices in regard to 10 CFR Part 21.

2) MR. COLLINS: As we indicated at the beginning,

21 we have summarized in these slides the findings. But,

22 as I also indicated, I think there is a lot more that's j

Z3 of interest. If you carefully review the findings that

24 were handed to you that were documented in the handout to

i
2 you, one thing it says to me, in ny opinion, is that '

,_

|

1

m :
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I
not only has there been problens at the manufacturing

i

2 | shop but also, in my opinien, calls into questien the
..

U

3 'i

adequacy of the vendor progrars or surveillance programs

that are being conducted by the utilities.4 1

Had some of !
,

these been identified up front by utilities on-site5 ,

j

i6
inspection programs, or receiving inspection programs, or

7
procurement programs, I think they could have been identi- i

:
8 fied even sooner than now. I

| |
!9 j So, it really calls into question your own
|1

|
:10 programs. Darrell.

11 MR. EISENHUT: Well, let's see, we went through
i

12 the two aspects in such a short summary fashion, the

13 operating experience and the inspection findings, that one
m.

14 might draw connections that they infer, or might leave it i

15
to the operating experience, these were meant to be short

i16 summaries. We certainly are going to be, on the staff, '

17
undertaking a more detailed look at all these aspects , |

.

18 in both the experience, the inspection results.
t

19 As mentioned earlier,
Carl Berlinger is heading!!

m a major review effort. But I guess you have to sit back i

21 and say: Where does this leave us right now?

And right now, our preliminary conclusion --22 3
i
'

23 and that conclusion is based on these limited looks -- is
24 that certainly our level of confidence in the overall

|
reliability cf TDI diesels in general is significantly3_

:

'
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,

,

1 } reduced. We've got to say that from the front end.
2 And, secondly, as Har: 1d Denter mentioned in,i -

.C
3 | the beginning, is that before we undertake the licensing
4 of any plants with TDI diesels at this time, these issues i

$ . clearly are coing to have to be addressed. These issues
.

i

6 are clearl *he quality aspect from both the design, the.

7 construction, the operating experience is-going to have
8 to be factored in, and the overall ability of these diesels:

!-
' i9 to reliabl* perform their function is going to have to '

10 be demonstrated.*

i

111 That's basically where we are today. As we i

12 said early, nul Jin McGaughy pointed out, there is a

13 major industry undertaking, a major program has been laid
s-

14 out, that we- hope is going to address all of these issues.

15 And, obviously they are going to have to address them to ' I

I i16 the staff's satisfaction.
I

i
17 With that as a short summary,lt guess I would |'

!
is like to open it up to the staff presentation for any I

i,

19 questions Lo fore we go to the second part this af ternoon

20 on eithe r t>teco, the operating experience piece, or on
i

21 the inspect ton results found today. Any questions?
t

22 (:;o reply.) can't get off that easy. |
?

|23 '.ie l l , if there are no questions, why don't i

|
24 I suggest it would probably be easier, Jim, on your

'-
25 presentation if ve took a short break now rather than i

| . ,

, ,

,

!
- - _ _ - - -
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'

I
[ ' start into it.

2 MR. BECE: Darrell, one cuestion.
!!

3 h MR. EISENMUT: Excuse me. Could you identifyf
4 yourself?

- |
5 | MR. BECK: Larry Beck, Cleveland Electric. ,

'

o

I

Does the staf f have any experience, vendor experience, for ;.6
,.

7 the plant period in 1979?
t

8 MR. EISENHUT: No. I think the first inspection

9 report is, in fact, March 1979.,

:

to !- MR. EECK: Most of our diesels that were
1
'

f
11 manufactured and built were before that.,

12 jut . EISENHUT: No. I understand that. That's

13 j why we have to do a detailed review and a detailed look

14 at what that experience tells you about the diesels that--
,

|
^

15 were built earlier.
*

E
,

!16 ; I want to caution you in two areas, though,
i

j When you look at that, one aspect was docum,entation re-17 '

I
is ! view. And the documentation is required to be there,

a

Y19 J regardless of when they were actually manufactured. And

2 the second piece is that a number of these findings re-
! 21 late to the reword of the diesels.

.

22 | So, we clearly are factorine that into con-
! !I I

(
'

j sideration. Any other questions? If not, why don't In
, ,

| suggest we take a short ten-minute break and then return24

i
| 25 ! and turn it then over to the Owner's Group for their-

.

-

n
A

| i:

!
. . -
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1 i - presentation.
4

2 (Whereupon, a recess is taken at 3:41 p.m.,
il *

I'

3 to reconvene at 3:51 p.m., this same day. )

4 MR. DENTON: Let us resume. I would like to

have Carl Berlinger stand up in case there are those of5 '

; 6 you who haven't met him in his corp performance role.
4

! i
i7 Carl is a person we have assigned to review

.

;
a the utility proposal in this area, and he will be the '

,

9 person you will be dealing with mainly. We have a number
i

10 of SRC staf fers in the room that you should know are
I

i
11 here. We have representatives from the Probability Assess '

12 ment Branch, the ACLD, mechanical engineering. So, we

13 are represented here in various skills. And I expect the
; s_

!; - g4 NRC representatives to ask questions during your pre-

i 15 sentation. We will try to hold our questions to the extent
!

16 we can.
|

| 17 I think what we have done this morning is !
I

provide you with a basis on our opinion on the reliability18

19 of these diesels. I take it from the lack of questions

M that not much of this information comes as a surprise to
21 you, and that your program is designed to cope with these

i

| 22 kinds of problems.

n Why don't I turn it over to Mr. McGaughy to

| 24 describe them further in detail, what utility is playing |
f

j

|~ u who collectively. !

i

I !
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l'

M F. . McGAUGEY: Thank you for the opportunity
2 '

,

to review ycur findings with you. Most cf these we have
, o
i

f'; known of, or some we have not known of,
3

all of which we wil1'!

4 factor into our program. l
'

I
-5

I| I would like to briefly describe what it isI :

6 h that we are going to talk to you about. I've already
!

f
7 | talked to you about the formation; our charter is to dot

I

| 8
|everything that's required to make these units reliable,

| '9 !
,

backup power supplies.:
<

'

| 10
* .

. Mr. Bill Museler, who is the program technical
i
t

j 11 Imanager, will talk about the program description in some
{

|

}L 12
! ! more detail.

1
'

t
13 Mr. Wells, who is of FaAA, will give you some

~

background and some detailed descriptions of some of the I
14

15
|| analytical work that has been ongoing. |

16 Mr. i
; Seaman will talk about the design review,

,

,

17 j the quality revalidation program. ,'i
b
1is
I Transamerica Delaval, Mr. Clint !!atthews and i

i
i i
'

Mr. Bixby, will tell you a few things about what they are j
19

,-

doing in their commitment to this program.a
|

21 i

Then we will review the schedule with you. So,!,
L 22 E. witnout further ado, Bill. :
i i ',8.I

)| 23 1.R. MCSELER: Good af ternoon. My remarks will) '

24 ,! be brief to introduce the three next speakers who will i
'

i 25 focus en scme of the detailed elements of the procram.
-

I

r
!

|

|
-- _ _ . - - _ . _ . _ _ . _ _ _ _ _ _ _ . . _ . _ . . _ _ . . . _ . . . _ _ _ . - . _ _ . _ _ _ _ _ _ _
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i

1 [ However --
i

2 | XR. McGAUGHY: Excuse me. Thers is one otheri
3 thing I forget to say. Some of you will have questions.

.

4 Don' t ask them. We've got a limited amount of time. Make
5 note on your handout if you have one. And when we get
6 through, we will answer you.
7 !

MR. MUSELE R: I am going to attempt to put.the
8 Owner's Group program in perspective and focus on some of

i

9 '

the concepts that the technical folks who put.the program
t'

10
together included in the program; then, review briefly the i

!11 elements of the program again, and go into a little bit of
12

detail as to the resources that we have dedicated to this '

,

13 - program.
6

~_.

14 When we first focused on the need to produce a -

15 rather comprehensive program, rather than dealing with the,

Problems as they came up one after another, we decided16

17
'

early on that we would focus on a component basis to
18 ensure that the components and, therefore, the entire

i

engines of these eleven plants, when we get done,is
are

sufficiently reliable to provide backup power for our f
a

21 nuclear plants. !
22 We also decided that all components on the '

23 | engines would be looked at and considered fer potential
i

j review.24
t.

25 | In assembling our data base for this, we
9

I, >

i|
'
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! i:

I
1 j. utilized both the data available through the : RC, through

;

2 ; our own contacts, through industry organizations such as
1

3 !! I!spC and AIF, as well as what information we could gather,

P!
4

4 [ from the com..creial field, both stationary units and from; *

5 marine applications.

6 As Jim said, the Owner's Group has been together
7 -more or less s;nce October and has been a formal entity
8 since that o;nt in time. So, we also decided early on

| that a unif;e-9 team approach would be needed in order to
i

10 i ensure that we captured all.of the available data and
11 iaddressed all o f the problems or concerns that might be
12 applicabic to these engines.

2

i
13

tJe also decided that we needed to do more than i
i'

14

just approach quality assurance from the standard quality |
:

15 assurance program aspects. And by that, I mean we have
,'16 decided that -

as part of the design review and quality re- |
.

17 validation ef fort, the quality engineers and indeed the
I ;

18 specialists are evaluating the need to perform either .

'

19
inspections or evaluations of components on the basis of

.

20
their funet ton and their real requirements as opposed to

21 just doinq .juality assurance program review.
.''

22 30 not only our quality assurance encineers are i

23 !involved in pteking attributes that need to be checked fron
!24 a quality standpoint, but the design engineers are also |

25 involved in picking those attributes and decide whati_

needst
|

|
,

_ _ _ _ . . ..,,-__.,,.m . , , - . .,s_.. _ . . , , , _ _ . - _ . - , .- , . . _ _ _ _ , . _ , - , , , _ . . , _ _ . ...--,m- , , , , , . - _ _ , - . _ _ . ,
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1 '

to be checked or inspected to ensure adequate reliability,
i '

2 t The last two items, clearly, we antic; pated and,
3 a in fact, in the early stages it's turning out to be true,

h,

that additional testing will be required, both encine4

1

5 testing and component testing, and additional inspections |
6 of components will be required in some cases.

To review the basic elements of the program,7
,
'
,

8 when we evaluated the data base and looked at the concepts,
9 : we decided what would be needed in order to form a viable f!

I i

program and we broke it cown into these four major areas.lo

The resolution of known problems, whether those problems13

from our own engines or if they come from an outside12 come

13 experience, if those problems are applicable to our en-
''

gines we are going to ensure that either that's corrected14

i

or that the applicability does not result in any detriment15

16 to our engines. An overall design review and quality
,

revalidation of each engine is part of the program. And,17

s

is Mr. Seaman will expound in quite some depth on the in-
;

19 dividual elements of that program.
.

i

Additional testing and inspection, clearly are20
,

!
21 part of the Owner's Group program, and a significant |

i

22 amount of that testing and inspection is already underway.
23 Finally, responses to ::RC questions are being
24 handled generically by the Owner's Group. For those ques-

_ 25 tions which are clearly best handled generically, and

I
,1

m
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1 individual responses from the individual utilities to the.

2 , balance of the NRC questions, will also be provided.
I:
o

3 I
'

:

am going to focus now briefly on the resources

that we have devoted to this program and that are in place ,4 1

i5 in order to accomplish the activities that will be laid
6 out by the following speakers. All eleven utilities are i

7 participating in the program; and, in fact, are providing i

i
8 utility engineering manpower to the program. 'c

I think
.

t
9 Jim McGaughy pointed out that we think this effort,

needed '

i
10 '

p to be managed both at the overall level and also at the,

11 | lower level by ourselves because of the immediacy and

because of the importance of this particular Owner's Group j
12

,

13 situation. '
,

w i I

Right now at Shoreham there are approximately14 I

i

twelve utility engineers and over thirty other consultant33 4
-

,

and contracting personnel working full-time on it. Andni

the overall number of people working on the entire Owner'sg7
i

Group program approaches one hundred and twenty. And, !
un

.a

19 Craig will outline where those people are a little later. '

20
MR. DENTON: I don't want to start a pattern

21 of questions yet, but we have different counts on the
.

|22 number of utilities. ::aybe it 's due to cancelled units.
'

i
23

i Are all the utilities that own these diesels
1,

24 | members of your Owner's Group, or is there someonc that is
- 25 not a ecmber?

i

s
b
h
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1
MR. MUSELER: It 's two cancelled units. TJA

,

2 and KHOOPS are not menters.
'
,

3 ;

Failure Analysis Associates is involved in
4

several aspects of the program, both in the design review
5

area naturally, and in the resolution of the known problems
6 where they have the lead responsibility.
7

Transamerica Delaval has been assisting the
8

Owner's Group, both in terms of providing the necessary,

!

9 | design documentation and also in providing a review functicr.
I

10 ! of what we are doing in addition to the diesel generator
11 ,

consultants that we have providing an overview to the ef- i

12
fort.

13

.

Stone and Webster Engineering Corporation plays
14 a major part in the quality revalidation role. And they
15 constitute the largest block of personnel at the Shoreham
16 site working on the program.
17

Finally, we have employed a number of special.

i

18 diesel generator consultants, and I'm going to jus t cover '
|

19 the credentials of just a few of these additicaal consul-
,

m tants along with Failure Analysis' Associates.
. i

.

21 Dr. Pischinger is a renowned diesel generator
22 expert from Germany. He is currently Director of the

23
Ins ti tute for Applied Thermodynamics at Aachen University,

24
and also Vice-President of a diesel generator analysis

25 h consultir.g f i rr.. His overall experience in the diesel
.

f
,! 4

b..

H
"

_ _ _ _ _ _ _ _ _ . - _ _ _ _ _
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,

i 1 b generator field is over thirty years. Formerly, he was| '

| 2 head of F.esearch and Development fo r E . E. O. AG, a ma or
i -

3 diesel engine manufacturer in West Germany. A*.d also
,

4 head of the Research Department for the Institute for
! $ i

Internal Combustion Engines in Gra::, which is in Austria.i- ,

6
Dr. Pischinger has authored numerous papers on

t ,

7
the subject of diesel generator design and testing, and|

'

|h8 ! has also authored several textbooks on the same subject. r

9 I note that we visited Dr. Pischinger ine
,

to Germany. He has been involved directly in the component
i i

| selection process through his representatives and by11
'

12 telephone, and he has also visited the Shoreham site and '

;

; | reviewed Shoreham's diesel engines when they were apart13
i

{
.

14 ) and available for inspection.

15 p Paul Tholen is a consultant to Dr. Pischinger,
}|

16 I and he is currently resident on the Shoreham site, is a <

17 j| full-time member of the owner's Group.

| Me formerly held Dr. Pischinger's position as18
i

19 Director of R&D for K.H.D. , and he was responsible for
'

20 a- number of developments in '.the diesel generator field,
i

21 notably highly-turbocharged diesels in the 1950s.,
t

22 il Some of his publications are listed there on
n i i

23 ,9 the slide.

24 [ Dr. Clifford Wells will be speaking te you next,I i

is in charco of the overall effort of failure analysis i
25

F
'

l

'

I
e i

,. . - . . . . . _ _ _ _ ~__. --_,-.,, _ ._ ___ .--_.-..,._,.__.._..____,.-..,..y,,.- ,,. r, .m. ..,...,,,-,,_,_,._..,-.,y._ ,,-
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| which encompasses the resolution o f known problems as we;_
2 $ as participation in design revie.- effert. '

3 |j Carrently, he is Vice-President of FaAA,
U

4 ; responsible for fatique and reliability analysis and
i

5 j SDE evaluation.

6 J,r cely, he was the Director of Engineering
7 ; Mechanics :r 4RI, Assistant Materials Engineering Manager

!

8 ! for Pratt ..httney Aircraft Engine Division.>

9 ! has previously been Chairman of the Executive,e

10 Comr.ittec v: ne Materials Division of ASME, and isy
'

11 currently tne editor of "Fatique of Engineering Materials
12 and Structures".

13 9ary Rogers is responsible for raAA, for the

design review part of the DROR program. He is Director
14

!

15 I of Fa AA's Phoenix of fice , whe re he is responsible fori

'

16 reciprocating and turbo machinery design, vibrations.

, 17 | analysis and field testing.
i

18 Cary Rogers has been responsible for the
19 strain gace testing of the Shoreham crankshaf ts, both the
m old 13xil erankshaf t and the new 13x12 crankshaf t. He

was in char :e of the investigation of the Arkansas Nuclear-121
l

22 diesel matn i. earing and generator shaft failure, and he
23 has also be'- involved in other failure analyses of pro-t

24 blems at otr.or nuclear plants.
25 ! ",rmerly, he was at Garrett Corperation,_

-
Il

c



f,! 3;
|

i
-

a

i

1 || responsible for gas turbine engine design and develop-I
.

~

2 ment, and design analysis of driveshaft torsi:nal in-
6

3 s tability .

think it's worthy of note that while at I4 I

;.

|5 Garrett, Mr. Rogers was a member of the Materials Review '

,

6 Board whose lfunction is very similar to the design, re-

7 view and quality revalidation effort that we currently
!a have underway for our diesel engines.
!

9 The final brief resume I would like to review,

I
i

to with you is Dr. Lee Swanger, who is with FaAA. Eis current

11 position with FaAA is Managing Engineer for Palo Alto's
12 Experimental Laboratories and metallurgical analyses for
13 FaAA.

v
14 Formerly, he was Director of R&D for Imperial'

Clevite, which is a major bearing manuf acturer.15
And he !

t
16 was responsible for component development, analysis of I

i

|17 bearing failures, and manufacture process development..

I

18 Dr. Swanger also has a number of publications
19 to his credit, which are lis ted here, and one U.S. Patent
M on "Dearing Mate. rial and Method of Making".
21 The last item I would like to review with you
22 before the next speaker goes into this program in con-
23 siderably greater depth is uhat we intend the cutput of
24 the program to be and what we plan to submit to the ':RC

- 2 for your review.
,

I
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!

fI First is specific reports on everycne of the
i

!
2 ; known problem areas. And we will talk near the end of

$

|3 the program about how many that constitutes, whether the
4 problem is generic or engine-specific. So that we will

5 attempt, where time permits, to have all engines addressed
6

} in a single report and where time requires us to sequence
7 it, we will issue a series of reports addressing those
8 engines that need to be addressed first. But all problems

9 will be addressed for all engines.
! t

10 Second, an engine-specific design review and |

_ quality revalidation report will be one of the outputs of11

!
12 this program. Mr. Seaman will show you our tentative '

13 schedule for those reports.
|

_

14 The preoperational test reports that come out
15 of those plants that have yet to perform. Preops on the

,
16 diesels will naturally be part of the package. And we !

!

17 expect that that will come through I&E.
18 Special test reports, as required. For example,

.

19 a test report on the instrument, the crankshaft run of the

M Shoreham R-4 8 engine will be a special report. And various

21 other reports on specific aspects of the program, as re-

22 quired, will also be prepared and filed.

23 Finally, responses to NRC questions. 1.'e

24 already mentioned we vill respond generically to the
u | appropriate questions posed by the NEC, and will respondi

F

6

h

|
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1

specifically on a plant-specific basis where applicable.
,

h2
Dr. Wells of FaAA, Failure Analysis Associates ,!!.

| -

3 [ is now going to cover the status cf three of the major;
,

,

known problem areas , crankshaf ts , bearings and pis tons. !

4

,

5 i Dr. Wells.-|- i '

6 | DR. WELLS:
! Let me start out by bringing'you

,

I7
up to date on the resolution of the DSR-48 crankshaft

8
. failure problem. As I'm sure you know by now, five cracks!

9 ; were experienced in the three crankshaf ts at the time !

:

10 that our firm was brought into the investigation of the
f|

11 diesel engine problems. }

12 |

We first identified the cause as - tortional
,

,

1

|13 fatique.
First of all, by conducting an analysis accord- |!

--
14 ing to an industry accepted practice called the Holzer -

|
15 j analysis. The Holzer analysis is actually a rule of

!
' ,

16 :

thumb that has been adopted by the Diesel Engine Manu- i

17 .| f acturers Association to come up with a reference value,
.

,

n. |

18 ,

or relative figure, for torque and tortional stresses 'ini
19 0 the design of diesel engine crankshafts.

I20
We went beyond that analysis by conducting our !

21 own complete dynamic analysis, given the exhortation of
22

all key factors influencing the response of the engine. I
i

23 y We call this a modal superposition analysis, because it
,

24 i

I! takes into account all the possible modes of crankshaf t

h response and allows us to calculate the variation of f

' ,u

I
t *

|! i
r ,

I, '
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| 1 ; torque at each of the locations of the engine, which are
i
'

critical which were fcund to have cracks during the in-2
i

0
3 vestigation o f the Shcreham engines.

4

4 i With those torques at hand, we next modeledl '

|
| e

5 the detailed :cometry of a typical flow of the engine in |
!

6 order to get the detailed stress distributions. From

7 | those stress utstributions that gave us the complete os- i,

| } I
| s | cillating history of stresses and all components of stres-

t

9 ses, we wero .ible to determine the endurance limit fo r. l
f

10 h that matertal under those machining practices that led to

the design o f the shaf ts and concluded, in fact, that11
,

'

these oscillating stresses were well in the range of the12

i

13 endurance limit for the particular material.
_.

14 Next, we instrumented one of the DSR-48 crank-

15 shaf ts to determine whether our analysis was correct and
16 | also to come up with a complete understanding of this
17 distribution of torque and stress in the crankshaf t. This

18
test verified, in fact, the predicted amplitude of the

19 stresses, even including some of the fine details, as you
20 will see in a moment some of these stress responses are

,

21 quite complex.

22 Therefore, we concluded that we had a very

23 complete understanding of the probler of tortional vibra-
t

24
. tion in the engine. From that understanding, we next

]I-- 2 applied the same analytical procedures to the new crankshaftsi

I
'

; i
!

I

i
__
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1 which had a one inch larger crankpir d:ameter; that is,i

2 the change was made frcr 11 inrh :: 2 inch cia.c:cr.
3 5

And, of course, required replacement of connecting rodsI
tl

4 with a larger diameter bearing.
5 ) Following that prediction, we just recently!

6

comple ted a test, instrumented test, of the new crankshaft.f
7 [ This was done by three different methods. We measured thei

l

8 4
tortional oscillation of the free end of the crankshaf t.O

r
9

We measured the variations of the output torque at a
10 !; location 3us t forward of the fly wheel. And we also put |4

-

.

11 Istrain gages on the two throws that we found from the,

iI
12 i original test

,

i

represented the locations of the maximum
i

13 e stresses,
N and as accurately as we could the locations of

-

14
o

| the cracks that initiated in the original shaf ts. I

,

n
.

15 ;- Next slide, please Just to indicate some of
l' s

16 '

the features of this analysis -- and, incidently, the i
'

17 [ results have only been obtained recently and are still
C :

18 p undergoing evaluation. We do not yet have complete re-
fa

e
19

| cords of all the stresses at all the locations.
4

20
So, here, then, is a preliminary comparison

21 between what we predicted las t f all in our November pre-
,I sentation to the Commission and what was actually measured22

g!! |23 in the last few days. And you can see, I think, quite
,

24 | excellent agreement between what was calculated and what l
; i

25 *

was actually measured considering the output torque that_

(

0

b

c
_ _ - _ - _ _ _ _ _ _ _ - _ _ _ - - _ - _ _ _ _ _ _ - ___ _ _ - _ _ -
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h is experienced at the fly wheel of the engine. Just poin
I

'

i*

2 .j to these -- some of these distinguished features. You,: *

3 I see here that
f some of these fine features of this ir-

. 4
| regular cycle which, of course, is repeated every two re-

,

L I
5 :

volutions of the engine are, in fact, matched by the
6 measured values.

>

$
There is a slight difference in amplitude. You

a will see here that the amplitude of torque is somewhat
'

9 higher, about ten percent, than was predicted. But we
'

to feel that understanding is not far away. And we are
,

: 11 confident, then, that we have a very accurate understandinc
*

r
12 of the performance of the' new crankshaft. i

',

I13 " ext, please. We turn now to the bearing j
'- !

14 analysis. You recall that. there were several bearings j
I

15 ' found that failed during the disassembly of the engines
,

,

|'
.

16 at Shoreham. We did a complete stress analysis of the |r

I ;
17 j bearing and applied fracture mechanics and fatique life |[

'

'

18 initiation analysis to the material, which happens to be i

[
.

19 a cast aluminum alloy. And you can see here the design
N feature that we concluded was responsible for the failure

.

21 of the bearings.

22 a That is to say, the bearing shell was inado- It

f quately sucported by the connecting rod. In the original
23

i

24 0 11-inch connecting rod desien that you see on the left
N

to || hand side of this figure, you can see that the one quarterl_

t

.

,,

u___ _ _ _ . _ . _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ ____.s
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d

[1

inch chamfor leaves an exposed edge of that bearing which
j is subject2

; te a high oil fil. pressurc and, the re fo re ,:
. '

3 ( bending stresses are produced each time the oil pressureI
4 i

is applied on the underside of the bearing shell, and! l I
1

,

i -

5 - | the bearing shell bends. ,

t
! -

6
| That particular detail has been eliminated

'

7 with the new connecting rods. Now, the chamfers are

reduced to a sixteenth of an inch. And, a comparison ofa ,

!
,

9 i the stresses that we predict in this case, first of all,
10

the one-inch larger crankpin diameter from 11 to 12
11 inches reduces the oil film pressure. Also, because the,

12

shaft is stiffer and oscillates less under tortional vibratior
13 !

the yaw, the angular variation of the center line of the|
'-

141

crankpin relative to the center line of the connecting rod
15

bearing, is reduced substantially by these figures.
!

16

The maximum calculated stress is reduced a
17 factor of two. Therefore, given the quality of the|

t

i 18
material of the casting which we characterize as a typical

19 seven-tenths millimeter diameter,.we predicted that the

11-inch boa, ring shell would fail in a very short time,g

250 hours; however, we predict with the same analysis21

22 that the new shell will be good for essentially the life
23 of the engine.

24 Next, please. We concluded, then, that we
'

have identified the cause since this chamfers situation
25

~.

l

|

i

i f
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1 ; does not exist in' any of the other engines of which we

2 are aware, the proble- is unique to the Shoreha engine;
,

3 | and, in fact, the criginal connecting rods are no longer
| :

4 in service. !

5 Through analysis, inspection of the bearing i

6 shells, and testing the mechanical properties of the f
7 bearing material, we have concluded that the new design !

I
e is completely adequate. And we will essentially take the

9 same approaches as apprcpriate to confirming the adequacy

10 of the other bearings, particularly for the V engines.
11 Next, please. Now, to address the problem of

12 piston skirt cracking which is only in its preliminary
13 stages of analysis -- and this is really a progress report,

-

14 I have no final conclusions to present to you. But the

15 | original Shoreham pistons had a configuration that resulted
I

16 from a spot-facing rework of the first AF. series of piston

skirts delivered for nuclear diesel engine application.17

18 That rework led to a configuration which is

19 schematically illustrated by this cross-section and this

20 shaded plant view. You can see the area that is involved.

21 That essentially provides a rainforcement for attaching

22 the piston crown to the top part of the skirt and distri-

23 butes the load from the gas pressure in the cylinders

24' through the piston crown, forces this top of the shirt
> >

I25 down, distributes the load through the wall of the skirt,

.
<
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i
r

1 || and through this reinforced section here into the wrist
!

2 ;

end and from the wrist ein tf the skirt through the conne t-U
3l.

I ing rod and the connecting rod into the crankshaft and off.,

4 we go.

5 The failure location was in the intersection
i

between the rc:n forced boss and this heavy section. I6
In '

l !
7

'

o ther words , cracks would initiate essentially in this .

!
4

8 location. |And cracks were found in virtually all of the

. AF modified piston skirts at Shoreham and, in f act,9 | .

cracks |t

to ! were obser'.ed in similar piston skirts in the Grand Gulf '

11 plant.

I
finding this indication of cracking in |

12 On

13 this design, LILCO determined that they should replace
$ '' 14 all the skirts with a model called by TDI, the AE type ,

15 which'is the latest type currently in production. This !
.,

16 _ type, as you can appreciate, is . stronger by reason of I

i.

t17 a much thicker boss area. This reinforcement lowers the j
18 stress in the critical area. You can see from this cross-|

,

section.
'

19
e

o

20
.

in addition to that improvement, the boss
,

21 ' area has been widened to this contour. More cross-sectionalt

s ,

22 area has been added in the wrist pin reinforcement
4

area i

23 and early changes made that enhanced the ability to
,

24 transfer load f rom the crown to the skirt,
f'

u ;ie are currently attempting to analyze that
,

b

4

. Il
r

> $
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1

1 , load distribution between the crown and the skirt and the
i

2 i resulting detail stresses. The prrblem is screwhat com-o

3 plex, because in the attach..ent of a crown to the skirt
4 there are two load paths. There is a path represented by
5

the contact ' circle where the crown is bolted to the under-
6 j side of this skirt, mounted through this boss. It 's au

nut h'ere, of course, not shown in this picture, and thatI7

clamps the crown down on to the top of the skirt.a

9 There is a gap on cold assembly of between
i
i

10 seven and eleven mils. But by the first application of
'

11 pressure to the top of the crown results in loading only '

12 this inner ring. Upon applying more pressure, this gap
13 - begins to close down and eventually does transfer a sig-

;
,..

14 nificant amount of present loading from the crown into the -
15 skirt at this outer diameter.
16 The stresses produced in this critical area, .

}
17 which is subject to fatique, depend critically upon this
18 distribution of load. Therefore, we have modeled the |

19 structure of the piston skirt -- and this latticework
,

here represents the degree of detail necessary in coming20 i

|

I '

21 up with a structural model to be subject to detailed I

,

22 stress analysis. Imd there are many, many elements.

23 All you see here are the surface elements. And

24 we are currently analyzing the detail stress distribution
25 i in the vicinity of the cracks..

I

l
|

|
6

il

_ - _ _ _ _ _ _ . -
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The z.S skirt configuration is involved in1 :

i

2 ,i several of these skirts in nuclear application. And it

l'
3 is essentially the sane as the AF configuration. The

'

4 | main difference being primarily that it is produced by
i

5 casting rather than by free-machine, the original design

6 of the AF skirt.

7 There are three -- and so f ar as we know, only

I

| three -- basic types of geometries required. We are8

1

9 currently doing the detailed analysis of the original
,

:

10 Shoreham and the new AE version, and we will be doing the

11 AN. These analytical models are still under development.

12 Because of the complexity of the stress analysis

13 and the dif ficulties of determining the precise load dis- |

g%.

14 | tribution between the crown and the skirt, we plan to .

t

15 assist TDI in planning and conducting a strain gage test
'

f to determine the -- experimentally the actual magnitude of16

i

17 stresses. We have engaged a major manuf acturer of piston;s
.

18 in West Germany to provide a conplete three-dimensional

19 . stress analysis of the entire assembly of piston, crown,

20 skirt, wris t-pin , including site loading and everything

21 else involved that can be anticipated. f

22 In addition, we have begun to obtain operat-

23 ing experience with the new AE piston skirts. We first

24 were able to look at two AE skirts that had been engine-

f run for about 700 hours by TDI in a developnent engine and- 25

i
t

i!
'l

.|
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l! i
1 j; subject to apparently more severe conditions than ex- |

S
'

.

2 i perienced in nucicar standby operations. And we we re unablei

1 -

3 ?

to find any significant linear defects that suggest any
,

4 fatique initiation in the regions for concern.i

5 We have just begun to take information from an
6 engine, a V-16 engine, in operation in Kodiak Island, f

i

7 Alaska. So, far we've looked at one skirt that nas been
i

o

8 operated in excess of 9,000 hours and have found that
9

there are no indications in that skirt of fatique, cracking!.6

lo j That skirt is now on its way'to our laboratory in Palo
.

I

a

Alto and will be given a detailed metallurgical examina-11

12 tion.
'

And we anticipate having the opportunity to look
13 at additional skirts. i

34 Thank you.,,

.

15 MR. SE AMAN : My name is Craig Seaman. I will

explain for you in a little bit more detail our diesel16
;

I
generator design review and quality revalidation pro,grar.17

.
t +

18 As you can see from the utilization chart, the

program is broken up into three major groups. The design j
19

*

|20 review group, the component selection group, and the
.

21 quality. revalidation group. The design review group is
22 made up of a number of task leaders who are engineers,

ij who specialize in the various components we are going to23
.

!!

|II be lookinc at.24
~

l
i25 d Associated with them are our diesel consultants,,

e,-
,

a

0 I
!I i
li

.

l
. ._ _ ._ - , - - - . _ -. _ . - , . _ . . __ - _ - . . __
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i

'
1 the Germans as well as Failure Analysis people, Karl

Schmidt who we are using for ,some cf our pisten reviews ,2 i

.N
3 ;i

'l and other censultants as necessary who will be consulting
i

4 i with the task leaders. i
I

5 I
1 In addition, the design review group also has
I

6 i

| Owner's representatives, people from the various utilities
7

who are both site engineers familiar with the unique ex-
,

8
periences that we've seen at the various sites, and de-

;

9
sign specialists, valve specialists, various component

10 i- type specialists from utilities, and the representativeI

11 from Transamerica Delaval. 'i

i
12

The component selection group is really made
13 up of two sub-sections. One is the component selection ;

'-
14 group -- compone,nt selection committee, rather, who will
15 go through the detailed component list for each engine
16 design, and includes representatives from Failure AnalysisI

'
,

17 As so cia tes , Stone and Webster, our diesel consultants and -

s

18 Owner's representatives, and representatives from Trans- j

19 america Delaval as part of the component selection process.
!m Ee have set up a group of Owner's representa- !

}
21 tives who will be assembling the various site experience f

f.22 data to be used during the component selection process, !

,

23 which I will explain in a little bit more detail in a
24 minute.

4

!
I

25 :n the quality group area, again you can see_

1
b 1

i e

i

kI
,
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i
1 ji that we have representatives of Failure Analysis, Stone anf

!i

2 h Webster and Owner's, who will be overseeine the entirea
" -

3 program. An d , again the quality group is divided into
II

4 three sub-sections. The documentation review task leader.
'

5 This indivisual is responsible for assemblying various

site and Trans.trerica Delaval documentation by component6

I;

7 so that that :nformation is available, both to design
8 group and tne ;uality group for review purposes. '

.

9
. A pality engineering group, who will assist
i

!

10 ! in an encinecr ng capacity, both the documentation group
t ,

!11 and the las t .;roup that I will talk about, which is the I
!

!12 field inspection group. Now, these people are the people -

i
13 that will go out into the engines and actually conduct j

~.
!

14 inspections anc tests on the engines as specified by the j
i

i15 I group.
.

16 MR. DENTON: What's your confidence in the

17 - ultimate success? It's a very impressive group you've !
i

18 put together here. i, 4

,

19 Do you have a group on just replacing the ,

,
e

20 engine witn one of the different design? Why didn't you

21 go that route versus this route?

22 '! R . SEAMAN: We don't have a group to consider |-

23 replacement o f design. !

24 ATTE::DEE : Replacement of engine is a very |

-

25 long term prc e :. This is something we can do over a

i

i

~ , , - , ,-- - . - - , . , , _ - - _ _ - _ _ . - _ - - - ,.. -- . - - - , , - - ,,
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1 period of months cs opposed to period of years. We are --

2 ] we feel confident that 'this prograr will be successful,
9

,

3 j and we will not know until we get further into it.

4 MR. COLLINS: Could you put that back again?
I

5 It isn't clear to me. Maybe you could talk a little

'

6 more about the task of what these people will be looking
7 at in field inspection.

8 MR. SEAMAN: Okay. As I go through my pre-

! sentation, I will be describing each of the functions of
"

9
P

10 the program and in a lot more detail. So, hopefully

!
11 that will become clearer in a minute.

,

!
12 The next thing I would like to discuss is the

13 program description itself. Basically, the program is {
,

14 conducted in five phases. The first. phase is to assemble
l

15 experience data. The second phase is component selection.

16 The third phase is preparation of task descriptions. The
,

17 fourth phase is implementation of ; task descriptions. And,'

18 then, finally we will prepare a final report for each !

19 engine. I

20 I will be discussing each of these in more |
|
,

21 3detail in just a minute. If we look at the flow chart,

22 that explains how the program will be conducted. Again,

23 our first task is to identify the engine components. And,

24 then we actually break into two sub-groups which will be,

25 assemblying, and have been assemblying, experience data.

,

--
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"
'l One of which is the site data from the various sites,

I
2 e including the E-45s, the V-16s, V-12 and V-20 engines.

,

3 And the other group will be assembling industry data,
i

which again I will be discussing in a little bit more de-4
'

5' ! tail. But basically we are going after nuclear industry
6 : experience, as well as Transamerica Delaval marine ex-

1

perience and Transamerica Delaval stationary engine7

I-8 experience. '

Next step is to select the components for9 ,

review. After that, again we break into two phases ,10
,

11 the design review phase and the quality revalidation
|

12 . phase. Common to both of them is the preparation of the i

,

ig3 detailed task descriptions. And, then the design review
i ;

'
>

14 group will perform calculations and evaluations and re- .i
'

i

15 views, as described on the task descriptions. Likewise,

16 the quality revalidation group will perform inspections, i
r

17 tests and/or review documentation as appropriate, in
i

1

18 accordance with task descriptions that have been establish-
!

19 ed in the quality revalidation group. j
1

20 And , then , finally is preparing and issuing '

21 the final report for each engine.

I
22 I would like to discuss in a little bit more ;

i ;

23 - detail now how we are assemblying this experience data I
,,

i

| and the type of documents that we are going af ter. Again,24

25 this is basically being done with two groups. One is '
;
i

f 1

J'
N .

.. . . _ , . , - -. . -- . . . . . . __. -- . ~ - , - ~ -.
_
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1 utility representatives, Owner's representatives, that:.

b
2 i are b.eing supplied a: the Shcrehar s :e whc are assembly-

6

] ing site experience data at the specific power plant sites,3

i

4 Now, the types of data that they are looking
5 for are maintenance records, operating loss, any design
6 changes and improvements that each individual site has
7 recommended and implemented, and any failures that have
8 occurred at any of the sites.

9 With respect to industry data, again what we
10 are doing is in the area of nuclear. We have, as Mr.

i
11 Museler pointed out, earlier gone to 10 CFR 21 reports,

any information we can gather from INPO or other industry12

13 sources that are associated with nuclear diesel engine. ,

;

. 14 And we are not limiting this to Transamerica Delaval
t

15 engines. The reason is that there are many_ components

95 on these engines that are shared among manufacturers, and

17 we want to make sure ge understand what the historical
e

un operating experience is on any one of these shared.com-
,

gg ponents.

20 In a non-nuclear area, as I mentioned earlier, j

21 we are doing our best to assemble marine data. Trans-
,

22 america Delaval is being very helpful in this area. .

,

23 And, again, also any non-marine data, stationary diesel f
i24 engine experience is also being assemblied. !

- 25 L ?.11 this data is being summarized in a computcr '
1
I r
!

'

o

. .
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I report that we are usinc. It's used durine the selection

2 process which I will be discussing in a .cment to make,

|
3 sure that the people that are selecting components are'

4 aware of indus try experience, and also to be sure that !

'
5 the design review and quality revalidation groups are ,

,

i

f also well aware of this experience when they conduct their '6

7 reviews. i

i

|
MR. DENTON: Can you give me a feel for how ;8

i

l

9 !
many diesels there are in a non-nuclear data field? If |'

i
a

I
10 you are aware of the fifty-seven or so that have been j

11 sold to utilities, how many are there of a similar design

12 or-use in the non-nuclear field?

13 MR. SEAMAN: Gross numbers, I couldn't recall
,

!--

I4 again of f the top of my head. What we are looking for is

15 experience data from the marine industry, anybody we can

16 contact that has marine engines. Again, we are using
,

17 Transamerica DeIaval to help us out with that, to let us
18 know what type of experiences they are aware of. We do

18 have a listing of all Transamerica Delaval engines that
i

20 have been manufactured, going way back in time.

21 And so we do know what engines are where, for

22 specific design types. So, we are contacting those people
!

23 to get what data we can from them. I

24 ATTENDEE: Harold, to give you a feel for that,
!

-
25 in the case of cylinder heads, which was an early issue i

i .

!
_ _ . -. . _. ._ . . . .. .. .
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I on Shoreham, the data base on cylinder heads is several

i!
2 I hundred cylinder heads whtch accounts for fif ty or sixty

3 engines at least. So, that's the order of magnitude for
,

[ that component. For different components, the number of4 i

V.
. .

5 engines that we have data on is different, because the :

|. '

6 [ recording cn the non-nuclear engines is on an exception

7 basis. It's only when something really goes wrong.;,
'
i

8 } uut that's the order of magnitude, j
1- i
89 "o c r A. MAN : Okay. Component selection.. '

! I

10 MR. QUIDLE: I have a question. I'm Tom,

11 Quidle, AE00. Do you know now, or is your program going |

1

12 to find out, what components of the Delaval engine might,

13 be common to other engines?
~--

q Do you know that already?14

15 MR. SEAMAN: Absolutely. As I go through the |
t !

t

16 i component selection process, I will describe that in a j
i
,

17 little bit. more detail, which is the next item' !.
.

i
i t

The common data base we are using to select18 ,

1

19 ' our component selection organization is the Transamerica '

I

20 Delaval parts list. That is the base docpment for our

21 review. 7.n.1 cach site is taking the Transamerica Delaval ;

22 -| parts list and-bringing it to Shoreham to be broken into
i

23 i components.
I! :

h One of the first things we will do is identify24
h -

t

- 25 common parts among the various utilities. And there are j
s i

n !
!

i
,
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i!,
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t,
'

p 1 j. quite a number of them. And, again, that's part of the
:

]
2 component selection process.

3 The selection committee itse' f is made up of
| an Ownar's representative, Stone and Webster, Failure4

!

5 Analysis, a representative from Transamerica Delaval, and h
6 one of our diesel generator specialists, who is at the
7 Shoreham site right now.

'

8 The next thing that the selection committee
:

9 will do is take the component list and the experience
10 data and review these components and specify either. a

1

11 design review to be performed and/or a quality revalida-
12 tion, or both. In general, the way the selection occurs

13 is that the importance of the part to the engine is the
._.

14 overriding criteria; however, experience data is also
!

:
115 factored into it to make sure that everybody else is well |

16 aware of any problens that have occurred with a specific
17 component.

!

18 MR. COLLINS: 'Could I just touch on that a
; ;
.

! 19 minute? What kind of criteria are you using for yourt ;

I
! 20 selection of components?

21 If you take the experience data, the fact you

may not have many hours on it may show you to have good |i 22

,
23 experience. And I don ' t think you can really take much I

i

'

24 comfort in that. .l
i

25 ::R. SEAMAN: In answer to your question, again i
-

<
1

.f
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!

the prime consideration for picking apart for review isI

2 the function of that part in the engine. In c ther words ,

3 if a part is important for the operation of the engine,
i

4 regardless of experience data, good or bad, that part
5 would be selected for review. The experience data comes

,

66 more into play in the next item where we outline minimum '

!

7 review requirements.
.

!
8 ATTENDEE: Let me just jump ahead to address

f
9 this. If you look at Item E there, there are 217 groups

i
.

10 of components on Shoreham, of which a total of 166 were

11 selected. The number of components with known problems i

I
!12 is much, much less than that, so that the number of com-

13 ponents being looked at 'is far greater than the number of
-

14 components with known problems. |
!

15 MR. DENTON: Well, let's ask. Why not look at ,

i
16 all components?

MR. SEAMAN: That's exactly what we are doing jg7 .

i
i

18 as part of the selection process. We are looking at

19 every component on the engine, and picking those parts

20 that serve a purpose to the o.peration of the engine and
21 specify a design review and/or quality review on that

,

22 part. k
i

23 The types of components that we have eliminated '

24 from the process would be things like maintenance plat- !

25 forms, things along that line, nameplates. Sc, we are, '--

'

i

|

_ . . . _ _ _. . _ _ _ _ . _ _ ._ _ _ _ . _ _ _ . . _ ,-
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1

:

1 i in essence, reviewing any part that has an operability
:

||1
! type function on the engine.2

3 Okay. Again, the experience data is utili:ed
t

4 to specify the minimum review requirements. In other words,
i

~

5
.

we will always be reviewing the primary attribute of that '|
>

6 i
component to make sure that that is reviewed by our engineers

7 and/or quality people. But we also want to make sure that
!8 we are well aware of any experience data that would in-
i

9 dicate we have to do something special on that component.!

!

10
t

That's really where the experience data comes into play. '

11 Okay. As Mr. Museler pointed out, for the
12 Shoreham case, specifically we identified 217 total com-
13 ponents. We specified a design review to be conducted on

.

14 152 of those, a quality revalidation to be conducted on !
r

15 133, and the total components that were subjected to
16 ieither a design review or quality revalidation is 166.

|
17 !So, again we are reviewing a very large per- i

t

.
18 centage of the components. I

|

19 The next step in the process is the prepara- !
20 tion of task descriptions. And the first thing we do

21 in this area is we assign a task leader. Generally, he

!22 is an engineering or quality specialist with respect to ;

23 !
that specific component. And this individual is responsi !

i

24 ble for preparation of the task description, as well as
25--

implementation of the actual review and/or revalidaticn. i
'

t
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1

:: i
,

..

i4
I:
a

1 In the quality revalidation area, typically the ;
2 ! task descriptions call for NOE to he performed, or des-,

3 h'l tructive examinations to be performed. In general, theyb
:i

f will identify sample size, if that's appropriate. And
4

i

t5 also specify the procedures that will be utilized to conduc'
4

t
I6 a review, i.e. NDE procedures or any destructive examina- i

t

7 { tion procedures that should be employed.
8 i The design review task descriptions in general {h

i
I

9 try to find industry standards wherever they would be |
I

10 ! appropriate to spell out the requirements for the design
11 review. They will detail the methodology and any -informa-
12 tion'that is required from, let's say, Transamerica Delaval
13 in terms of engine parameters. And, where we can't find

. . . .

14 I industry standards that would be appropriate for a specific
:

15
component we would specify a unique analysis scch as

16 finite element modeling, or something along those lines.,

I

|

17 .he other thing we are doing are evaluations.
,

'
\ ,

18 that are recommended to us by our diesel generator con-
h

. 19 sultants. The diesel generator consultants work very
20 closely with the task leaders in the design area to make
21 sure we cover all the bases with respect to design.

I

22 | The task descriptions are after preparation
23 through the task leaders, are subject to review by the
24 '- Owner's representatives, Transamerica Delaval, and the

V ,

.i

i25 1 Group Chairperson and program manager.
!

I

i i

,!h

.- - - - .- - . . - . - - - . - - . _ _ - - _ -
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1

[i.
MR. LISE5hCT: Quick cues tion. When you said_

2 j upon the selection of ccmponents 's g inc tc be a sam:'e
n

.

ij size, is that - .- hat 's the basis ? Is it statistical based
.3

b

4 l or how are you colng to do it?
I

5 *!P . SEAMAN: h'e l l , it's not always the sample
6 size. It re.i .1 ; depends on the specific review they are

'

;- talking aLoa*. In some cases, it will be all parts. imd

8 hi some cas. i .t.will be a sample. Again, that's based on

! a lot of : .ic to r s that are used by the task leaders, such9
'

I

i
10 } as experience !ata and the amount or numbers of components

|11 like that that are available in the engine. ]
.

12 lTTENDEE: I have a question. If a particular

13 component has failed in one engine, would it be considered i
.

14 as a component for design review on an engine which it
15 hasn't been? '

i
16 *1R. SEAMAN: Absolutely. Any component that's i

!
17 typical o f any of the engines that has failed. To give.

.

'

18 you a typical way we would handle that, we would subject j

19 it to a desi gn review to find out why it failed, in ad- ,

j

20 dition to c(.ecking its primary operational attribute.
21 And we would also have the quality group do

f

22 some spect n examination so we could assure ourselves

23 that wc .o : ' t have a similar failure. '

#

24 ATTENDEE: Since crankshafts in all the dif- *

25 ferent v:. :ines will be analyzed?

!

.[

li
- - . - - . . _. . - - _ - - , . . - , . _ - - . - - - . -
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1 ', '9. SC AMlJ: : T.at's correct. Tc.r I think "r.
H.

2 l Museler may'. touched on _';t narlier. An : macLo nc w:::
'

3 i in a few minutes also.
.Il

4 Once.the task descriptions are reviewed and
t

.

5 ; approved, it's up to the various task leaders to actually
6 ,i implement the reviews or revalidations that are called

n

l for. Again, in the quality revalidation area, we will7,

i'
t

| use where possible spare and/or replacement parts. Whereg,

i-

9 i that isn't possible, we will actually go into the encine
,

-

i

(' and conduct inspections and tests on the engine. The {
10

i

| results, of course, will be documented and analyzed.11

e

*'12 And, if necessary, those results will be !I
I

i t
' I (
<

forwarded to the design review group. for. analysis.
|

13

,

14 Design reviews, or the first aspect that is i

15 checked on all design reviews is the experience data. If;
.

1 ,.
16 i we have some experience cata on the component, everyone |

e

17 of those pieces of data will be reviewed by designers to '

18 make sure that that particular situation and particular
|

'

18 experience is addressed for that component. Calculations. |
!20 will,,' o f course , be performed as called for.

21 tvaluations will also be performed by our
,

f
l

22 consultants. And any feedback that the design group '

t.,

!

b| .
! would -- for instance, if they were to find there is a23

'

24
particular attribute that was particularly critical fo r

25 I ofnon-destrucdivtthat component that ough : have some sort
..
I.

.

s

;

4,.-,,-.-,..,----..-._, _ - , - - - , . , -. , _ , . _. -- - , . , - - , - - . _ - . --



.. _ . . . . ._ _. . . _._ _ ._
-

'
.

a

.

I test perferred as a result, that information would be
f:

, 2 h fed.back to the quality group so that the p rocer inscectien
I i

3 |: would be performed.
:

*

4 ;, And, finally the task leaders- are responsible
1

5 . to identify any results and/or recommendations that would'
I

6 be the result of their reviews. This' final package would

7 [ be reviewed by the owner's representatives, by Transamerica
L.
r

8 '; Delaval and the Group Chairperson and program manager.
; i

f Typically, we would expect things to fall into9
i
.

10 ! one of three categories as a result of our reviews. And
i

11 || that would be the component is acceptable as designed and

fabricated. We would possibly want to increase inspection12 '

:

13 . and/or maintenance frequency, or possibly upgrade or I

I
'

14 replace the part.
!

.iTTENDEE : I have'a question back here. Will: 15 .

i

16 someone be defining maintenance and maintenance programs: ,

I
.

17 | for components under this list?
,

*
i18 MR. SEAMAN: That's exactly correct. Where |

1 '
,

19 that's appropriate, if increased maintenance or inspection;
i

20 is warranted, that will be specified by the group.
, ,

21 ATTENDEE: In this design, will they also be
, ,

22 considerino notential failurcs to the standby diesels

23 | sitting a ro :nd the plant for a nur6er of years? !! ave a i
i n

#
,

't
24 lot of maintenance people running in policing it or not |

25 ] policing it. That sort of thing. Will there be any of '

.

t
'

i I

th
t'

.. .
.

--- .r. ,.--.w ,c- f,,-.- e-,- , - , .ec,r. , ,c,.-e r --t---+--et-~----v -*-vr---? ------w -r=~w-m ' v'*'



, . _ _ _ ._ . _ _ _ _ - . _ _ _ . _ _ . . _ . .___ - . _ ._.-

4

-
-

,r

f
'l those postulated?

h "R.,SE;J*.IJ:: Well, maintenance t;pe activities2 .

,

: .will be addressed by both design 'grcup and the quality3

?

4 | group. If there is an appropriate maintenance type '

5 item like greasing or~ fitting, for example, that might
I
i

be something that the quality group would be asked to6 :
(
.

7 check'on that engine to be sure that it has been done.

8 In the area of design review, we will also be
c

,

9 reviewing maintenance programs to make sure that the
i

10 proper maintenance programs are in effect.
:

|
11 ATTENDEE: Primarily, my question was relating|

-

1,12 to just setting up specific maintenance periods. But my i

t.

13 concern to us is the alternate standby people looking at
.

'. .
14 a potential for maintenance --

i
'

4

15 j ATTENDEE: Excuse me. Could we hold the

16 questions until the end and we will have someone else who,

!

17 ! can address that? If you will hold it until the question
:l
i

*

18
| time period.

|

19 MR. SEAMA:: Okay. With respect to the final

f20 report, I will just go through this very briefly. It
1

21 will contain an executive summary, a description of the
22 g program, the methodology that we used for selecting com-

23 ponents, as well as a summary list of the components and
*

.

1

24 classification, the methodolcgy that was used both by
1

25 [ the design ana quality groups, tabulation and discussion

!

1< ,

- li-

- -- .--- ----- - - - - - . . . - - _ _
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:

1 1 of any deviations and/or recommendations that we have, and
2 any corrective actions that are recommended as a result
3 of the design review or quality revalidation.
4 This slide illustrates the present schedule and
5 current status for the lead R-4 8 engine which is Shoreham.
6 As you can see, the actual review commenced in late
7

October and assemblage of experience data is essentially
8 completed. We have also gone through our component

|
9 i selection process for Shoreham, and are well along withI

i

10 the preparation and actually started implementation of
11 the task descriptions.

12 Regarding the lead V-engine plant which is
13 the Grand Gulf V-16 engine, we have Grand Gulf representa- ,

v
14 tives at Shoreham who are presently assembling their

|

i

|15 experience data. As you can see, we are expecting to -

16 get a final report out in May on the V-16 engine.
i

17 ATTENDEE: Did you mean Grand Gulf? You said i

18 Shoreham.

gg MR. EISENHUT: They are at Shoreham.

20 ATTENDEE : The work is being done at Shoreham.

21 MR. SEAMAN: Okay. Again, this slide is fairly

22 self-explanatory. It's the overall schedule for all
23 plants for the DRQR program. And I know Mr. Museler will
24 be touching on this in a couple of minutes in a little

-- 25 bit more detail. So, I won't go into more detail than |'

N !
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1 Just show you this. And that 's it.
,

2 MR. MJSELER: Mr. Clint Matthews of TDI anf!'
s

3 : Mr. Don Bixby of TDI would like to take a few minutes
! to
'

4 give us their perspective on the program.
5 | :t R. MATTHEWS: Thank you. I am Clint Matthews,

!

f General Manager of the Transamerica Delaval Engine Compres-
6

7 } sor Division. And I will talk a little about Transamerica
>

i
8 | Delaval's activities.

'
9 cur first activities were directed towards

10 correction of the problems. This is the mechanical

| problems, broken parts. In the case of the crankshaft and11

'
12 ; bearing problems that occurred at Shoreham, we sent :

I '

13 i !

technical people to investigate the failure and to advise !s-
_

f
14 means o f repair, followed up with a team of factory :

.

15 '

mechanics to Shoreham to work around the clock on theI

i
16

! crankshaft replacement.
i

'

17 In order to provide the parts needed, we i
I

|| interrupted f actory production of two other engines to |
18

.h *

'
18 provide the replacement crankshafts and connecting rods !

'
,

20 and other material and expedited production of a third
21

set so that all three Shoreham engines could be changed
22

to the new stronger crankshafts.
,l

23 .c have continually provided, and are providing,i,

I
24 i dimensional information, material properties , and operatinq!

t i I
25 ; parameters, as well as field history , to aid in the analysis

, s- i

| |

i! !
-
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! '

i 1 of failures.

2 We conducted a static strain gage test on an
.

3 11x13 crankshaft similar to Shorehar -- not identical,

but similar to Shoreham -- to enable analysis of tortion-4
|
t

induced stresses and force-induced stresses to separate5

6- the two. This was an aid to the other work that was being
7 done at Shoreham by Failure Analysis and others.

4

8 We conducted an analysis of one of the failed
g bearings from Shoreham. And we are currently proposing

a static strain gage testing of the 12x13 crankshaf t,to
;

!
11 again to enable analysis of tortion-induced stresses and I'

12 force-induced stresses.

13 On piston cracks, as soon as we heard of these
s-

14 occurring at Shoreham, we sent technical people to in-
15

vestigate the indications and cracks, provided replacement;
;16 of stronger piston skirts to Shoreham. Those were identi-

17 fied earlier as the AE piston skirt. We have provided,
1

18 and are providing, field operating history and factory
19

,

test history of pistons to support the AE design and the
20 other designs.

21- We are currently providing a factory strain
22 . gage test which will provide information to aid Failure

n Analysis Associates , independent analysis of the stresses
24 in the piston skirts. As Clif f Wells told you, the

distribution of loads in the piston is a very difficult~s 25

t

I
t
6 |

}

I

J



-.

I; 63
| .

-
e

1

thing to de analytically, so we are helping by doing some '

2
measurements, direct measure..ent of that distribution of

43 load.

Transamerica Delaval's support of the owner's4

,

5 Group program. First of all, we encouraged the formation *

of the Owner's Group, because it provides,
,

6
as we see it, ;

the best way to separate generic concerns that might be7

i
!

8 a concern to all groups, from specific concerns, as the
f

9 | most e f ficient,

to ;-

the most effective way, of pinpointing!

what actual problems are in dealing with those problems. ,

j
.

11 The Owner's Group was formed, and we had a meeting on
12 November 30th in Oakland, primarily directed towards

!
13 generic problems, also addressing some specific problems.

v
14 As a result,of that meeting, turned out a lencthv document !

!providing written answers to the questions that had15
:
,

arisen among the Owner's Group. i16
-|

i.
17 We have provided blueprints and.other informa-

.
I I

.

18 tion -- by other information, technical information such
|

t

as specification sheets, operating history, quality docu-19
,
.

20 mentation, test records and so forth -- to assist the .

21 Owner's Group in design review, quality review, quality '

,

!22 revalidation program. We have supported it in that way, '

23 and will continue support of it in that way.
24 Ue are providing full-time technical support I

s.- 2 partly at Shoreham and partly in our own cperation in
:

!

|
e,

hl



- _ _ -

i

64

1 Oakland, California, to the Owner's Group design review
,

2 cuality revalidation crocrar.
i

.

3 | We realize that the NRC has serious concerns

about ~ the adequacy of the Transamerica Delaval quality4

5 assurance program in view of a number of serious problems

6 and lesser problems that have appeared at nuclear and
J

7 non-nuclear plant installations, and from findings of
8 NRC inspections of operations at our plant.

9 Prior to the August 1983 crankshafr failures

to at Shoreham, our quality program had been audited dozens

11 of times over a ten-year program by representatives of
12 all of you. And we had been audited seven times by NRC f

f

13 te ams . We have incorporated many changes in our written {~v
14 program and in the implementation of the program as a

,

15 result of the findings and recommendations of these audits.

16 Since August 1983, we have been audited twice

17 by NRC, September and October. Theit written report was

18 sent to us last week and arrived on Friday. The report ;

19 contains' numerous findings of non-conformances, sone we '
.

I
!

2 believe are mistaderstandings. But the report raises '

21 questions which we have to address about the adequacy of
f

22 our prograr.

23 No recognize the great need to take steps to

24 reestablish confidence in our Company and in our products,

u and we fully recognize the responsibility we have toward |
,_

e

! 1
i
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1
3

t.
public safety and toward reestablishing public confidence

,

2 i in our quality assurance program. Tc that end, we made
!

'

3 ;

} the decision to engage the consulting services of a
reputable !4'

5 '
firm to give us an independent evaluation of I

our current program and to assist us in correcting any-
6 de ficiencie s ithat are revealed by their study. We expect '

7 to have this underway within the next three weeks.
'

8

In the meantime, we will respond promptly to i

;

9 i the latest NPC I

findings , with the need toward correcting
|

10 whatever def tetencies do exist, clarifying misunderstand-
|
:

ings and generally to cooperate to reestablish confidence11

.

12 In addition, we have been told that the NRC

has referred some of their observations to the NRC Of fice
13

v
.14 of Investigations for further work. Ne have not had any
15 direct information, and still do not know if, in fact,
16 such investigation is taking place or what its content

,

17 is. '

i

18 In summary, Transamerica Delaval is fully
,

19 prepared to meet, to apply all available resources to
20 resolve whatever problems arise from NRC inspections, -

21 investigations and from the Owner's Group design review
22 quality revalidation program. We are dedicated to.

23 ' quality assurance, to the support of the nuclear industry,
| 24 and to clearing our tarnished imac.e.

25 I would like to ask Don Bixby -- Don is the, , .

|

!
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1 i Chairman of the Board of Transamerica Delaval and Chief
2 Executive Officer. Don will say a few words.

3 MR. E!X3Y: I will be brief. My name is Donald

4 Bixby. I am at Lawrenceville, New Jersey, where we have
5 our corporate headquarters.

6 We are responsible there, and run a Company

that is made up of sixteen operating divisions around7

the world, of which the Engine and Compressor Division in8

9 Oakland is one. I am not a diesel expert. I think many

of us in this room will be before we get through. But at10

11 the moment, I'm not. t

:

But I have been attending the user meetings, j
12

iand I am here today to make certain there is no question13

s-
14 about our commitment to the users and to the NRC in giving ,

6

15 full cooperation in this program.
16 We are pleased that the user group has been
17 formed. And I'm especially pleased that it involves so

I

18 many outside consultants of established reputation. It j

18 would obviously be very difficult for us on our own to
;

20 be very conclusive and convincing the users and NRC that
21 everything has been properly cared for. So, we are glad

; 22 that those talented consultants are in the picture. *

!

| u. The main thing I want to leave with you -- f
i >

,

j 24 anc incidently, the name Transamerica Delaval may not ||

. _ . 25 mean much to some of you. Initially, we were the Delaval
i

!
t

'

,

.. - - - ,. -, . . - . - , .
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1 Steam Turbine Company, and over the years we have had some;
;

2 ! . transition in name. And those of you that may have served
d
n

3 on naval vessels would know of us. And, o f course, we

4 have been a major supplier to the utilities for many
5 products for many years.

6 | And the thing that gives us our thrust in the
i

7 marketplace has been our reliability. And, so it is

I8 absolutely essential that we restore that, that concept,
'

) and there is no question of it. And we will have to9

dedicate our total effort to that.to ,

'
11 But, the main message is, we are committed to

!

12 the program. Yon can count on us. If anyone at NRC or !

:
13 the user group has any moment of feeling that's not hap-

;v
14 pening, I wish you would call me in Lawrenceville, New

15 Jersey and let me know.

16 MR. EISENHUT: Mr. Bixby, if I could interrupt

17 and follow up on that, a couple of quick questions, then.
I

la Obviously, one of the things we are going to

'

is be looking at is the overall experience , manuf acturing

20 experience , the QA problems, what they mean, et cetera. ,

21 I think one thing we want to do with you is take you up

22 on that offer. ;

'

23 te will be asking you to -- if you can follow

24 up on that commitment, we will be asking you to make

f availabic to us the manufacturing records, the engineering-- 3
1

,
.

,

i i

'
!

J
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1 | records, the operating experience, whatever you know and
2

are aware of, we certainly intend tc ". ave a char of people
3 following this problem, pursuing it, all aiming towards
4 really trying to understand the problem, i

correct the t

5 problem, figure out what it takes to get in front of it.
6 MR. BIXBY: And you can count on that. And
7 my belief is that is already hsppening with the user
8 . group, that many of these problems that have been identifi .
9 ed were identified by us. We have disclosed the --

10 MR. EISENHUT: Part of the reason I asked that
is, while I notice in your overall schedule you have11

12 operating experience, some recent reports, et cetera. The rs'
13

is very, very little information that has been provided to t
s-

14 ,

the NRC in terms of summarizing the problems, either via b

15 - the owners, the particular owners, or TDI, up to this
t

16 time. ,

'
!

17 So, I think it's something we will want to !
,

t ,

18 pursue with you. f
!'

g, fir. BIXBY: You can count on us.

20 !!R. EISENHUT: Another quick question. It
!

21 was Mr. !!atthews that referred to your engaging an in-

22 dependent firm to get some of the problems -- have you

23 identified who the firm is? Can you tell me now?

24 .M R . BIXBY: We think we knew who it is, but we

would rather complete our agreement with them before they25_

N
u



- - - - - _ _ - - - - - - - - - - - - - _
.

.. ,

.

3

8. G .:

.
I.

| know they've got the , order. But, I will tell you later.
1

!

2 | '

MR. EISENHUT: Jim, I know it's a short piece
,

;i
3 '

of the presentation yet, but
I do know it's a whole series

4
| of questions yet. '

'

I
5

| Maybe what we ought to do is take a short five
1

| minute break, if we could, if that's agreeable.
6

t;

7 | (Whereupon, a recess is taken at 5:04 p.m.,;
'

8 to reconvene at 5:22 p.m., this same day.)
J9

MR. MUSELE R: We have two more items . One is
,

:

10

.

a description of how the various parts of the program
11

described by the previous speakers will actually get
12

integrated into an action plan on a component, say,
13 with all the engines . And I will attempt to do that, ass_- i

14 ,

well as describe to you what we currently feel is our |
L

!I
15 overall schedule.
16

The integrated program approach will allow us3

i

17

to resolve the generic known problems on the lead engines ,i

is
providing we have the data base of all the engines assembled

19 as quickly as possible. And we think that's going to occur
20 very rapidly.

The design reviews and the quality revalida-21

;

tions of later engines beyond the lead engines will build22 '

23 on the early units .
And that we will see in the followinc

slide exactly how that will progress.24

3 Sample inspections on all the units will enable-..

I

t

il

__.
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i

1 i

us to have an adecuate universe for sampling of whichever'

I
2 ; parts we need to look at the design for. And whicheverH

3
"

parts we need to call destructive or non-destructive
4 i inspections on. ,

i

5
Ne believe that as this program progresses, andi

6 it's movinc very rapidly right now, that confidence will
7

build very rapidly, proportional to the progress we nake
8 in each of tne program areas.

!

9 i ';o w , this is a very busy slide, but I think
I

it's very use f ul to spend a little time on it,to
because

11 it does put i
in perspective how we are approaching any

12
given problem or any given design review for all the en-

t

13 gines. This particular slide is on the crankshaf t situa-
is-

14 tion, and you can see it's broken down into groupings of l.

i (
15

engines, the three R-4 8s , the six V-16s , the V-12 and the
{

i,

16 !V-20 engines. !

t
17

For Shoreham, we performed conventional analyses,

I

18 on the crankshaft tortional situation. FaAAhasperformed|
refined analyses along the same manner to validate the I

19

t

20 convention.il methodology, and has performed finite element '

21 analyses. They have rJso done this instrument test that
22 Cliff UcIls 'cacribed earlier.

,

i

,n :n order to validate those analyses, the
!

!

74 t

Shoreham encines are all going to be run for 100 hours at !l
!

!25 1 a hundred percent power. The reason for the 100 hours is
--

i

5

U i
i

_ __ __ _ _ _ _ _ _ _ _ _ _ _ .
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1 | that that provides ten to seven stress cycles which gets
,2

you out beyond the endurance limit, and that will validatet

3 that these shafts are acceptable for the life of the
4 engine. i

'

1

5 Following those runs, and essentially following '

the entire preoperational test program, which has been6

submitted to the NRC and accepted, we are going to perform7

8 NDT inspections of the three crankshaf ts in the critical
,

9 stress areas. We are going to run a torsiograph test on
!'

10 the engine, which is the conventional methodology for the
;

[
11 industry, to insure that that torsiograph matches the
12 conventional methodology of the crankshaft analysis. And
13 we've already mentioned that we've done strain gage test-

'
Iing on both the old shaf ts and the . new shaf ts.14

15
Follow that down, River Bend, the next engine,

i
16 we believe will require a conventional analysis, Holzer

|
t

.

17
|; analysis if it's different than Shoreham. The metallurgy i

18- of the shaft, for the shaf ts from River Bend, and the
18

detailed design. configuration need to be checked. But
20 if it, in fact, is identical to Shoreham, then the Holzer
21 analysis might be applicable. In fact, I think we know

22 enough about River Bend to know that since they have a
2 different generator then that affects the tortional
24 analysis, that there will be a unique analysis done for
25 River Bend._,



,f
.

1 i River Send will run at least
|

one encine for
2 : 100 hours at a hundred percent power in order te get

beyond the endurance limit of the crankshaft,3
and perform

NDT inspections of those crankshafts, and also perform4

5 a torsiograph test.

6
We get down to the third R-4 8 engine --

7 MR. EISENHUT: Excuse me. But before you go
8 by that,

what does the "None" mean in the Hardware Changes
9 column?

I

10 MR. ML' SELE R : The None means that because this
11 is a known problem. The Shoreham engine had to replace '

the crankshaf ts for obvious reasons.12
We believe that

since the replacement crankshaf t for Shoreham and the13

s. ,

14 original installation for River Bend and Rancho Sacho are
15 the same, that no replacement parts will be required.
16 With respect to the V-16 engines, a Holzer
17 analysis or conventional analysis will be done by FaAA,

f

18 for the Randolph engine. Those engines have already been
19

run at a hundred percent power for over 100 hours,
and the!

i

20 crankshafts inspected. A torsiograph test will be run |
21 on the Randolph engine, on at least one engine to validate
22 the conventional methodology.

;

23 Preliminary indications on Grand Gulf, based;

; 24 on factory torsiograph tests, indicate that there is
25 agreement between the torsiograph and the conventional_

;

4

|
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1 i analyses. But FaAA is going to perform an independent:
i

2 I

conventional analysis for those shafts.)
3 ATTENDEE: If there was not an agreement between

the torsiograph and the Holzer analysis, what would you !

i4

5 do? !

!
6 MR. .'1US ELE R : I think that would depend on whati

'

7 the disagreement was, the magnitude of it. For example,
.

i

it could -- if the torsiograph showed that the loads on
f

a

I
!9 i

the crankshafts were much higher than predicted, for !
i

10 example, and validated that, but we double checked the
11

calibration and we were sure that that's really what we'

12
were looking at, then probably one of two things would

13 happen.
''

14
If that occurred, we probably would wind up

|
15 doing more refined analyses, and we night wind up doing |

16 a strain gage instrumental test to find the actual stress
>

17 in the highly stressed
.

:areas. So, it's difficult to
.!

,

'

18 predict the entire chain without knowing exactly what
19 disagreement might occur.

20 But, clearly we would have a problem at that

point and would either do additional analytical and/or21

testing work to find out whether we have a crankshe f t22

i
23 problem.

;

24 Let me just say, the stresses in the V-16
25 i! based on the preliminary work that we've done are lowers_-

j.

}f
,
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1 i than they are in the revised Shorehar F-48 and lower than
2 the othe r R-4 S s . But, if that happenef, we would have

3 to address it, depending on what the facts were.
4 ATTENDEE: In light of the fact that the torsio .

-5 graph test that was done on the original Shoreham, the
6 13x11 crankshaf t didn' t show that there was a problem with
7 the Shoreham crankshaft, why do you think that the torsio

;

8 graph test will be able to show you if there is a problem :
i

,

9 with the V-16s or the V-20s or the V-12 ?
!10 MR. MUSELER: We are going through some itera- |
;

11 tions on torsiograph testing right now. And we are not
12 prepared to say what the validity or non-validity of the
13 original torsiograph tests on Shoreham are.

...

14 If what you propose turned out to be true;
!

15 in other words, if the original torsiograph validated the
i

16 fact that they were below limits, we would have to address i
|17 that in terms of how far below the limits were they.
|
I18 In other words, suppose it indicated, which I
i

19 think the raw data indicates, it was very close to the |
20 margin. :I think being very close to the margin as opposed
21 to be being twenty or thirty percent away from the margin

!
22 is indicative of the situation, because the situation is | |

,

t

Z3 that those shafts originally were close to being adequate,!
24 although they weren't. And, again we are not prepared

sM at this point to say clearly what the original torsiegraph 's-

!

.

!
I i
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i

1 on Shoreham encine means.
1

(
2 . I think I had gotten te Grand Gulf and said

1
!;

3 !i that we wcula do a unique analysis. FaAA will de a unique
1

4 i analysis for Grand Gulf.
!

l

j if you follow down the other V-16s, clearly |And5

6 if the eng::.e configurations are exactly identical to '

i!
"

7 Grand Gul f , * ncn the analysis would be applicable to them..
.

8 If they are Itfferent, a unique analysis will have to be i

9 cone for that engine. And we haven't gotten to the point
10 [ where we now which ones can be piggybacked in that

! '

.

11 respect.

I

12 Torsiograph testing, we believe, is appropriate |
t

13 for all of the engines, because at the current time we
i

v
14 believe that the conventional crankshaft analysis methodo-|
15 logy is adequate to predict the behavior of the crankshaft!

i

16 on a microscopic level. Therefore, torsiograph testing
i

17 is appropriate to validate that. If something happens to |

18 change that over the next several weeks, we would have to
i19 reevaluate that. ,'

'

|
.3) But right now we believe that is the case.

1
-

\
21 The conventional methodology is appropriate, and we~ would .|

22 reaffirr t"at for all of the engines, and check it with I

!

n torsiograrh esting in place in olant.
1

24 ; ': P . COLLINS: h'hy wouldn't you do the NDT on
'.
}

25. | the 12 and 20? I
' w

s' '

I e

N
-a

A
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1 ii MR. MUSELER: Why wouldr't we dc the NOT on
i

2 j the 12 and 20, I think these engines are right new -- and,

3
again this is a preliminary order of doing things, but,

i

|4

we haven't had a chance to really decide which engines
5 ! need the first priority beyond Grand Gulf. But, if they

|6

were done in this order and we had validated that con-
'

4

7
ventional analyses and the metallurgy and the fabrication

& had resulted in no problems with crankshafts on the three
9

. R-48s and six V-16s, we feel fairly confident that one:

10 i would not need to do that, although that is --
[
l

11 ATTENDEE: Eill, don't you have at the start f
I

12 of each examination of these components an understanding i

:

13 of what you have in each of the machines now, what their
-

s_ .

14- pedigree is now so you can make some judgments as to what I

i

15 you can see?

|
16 MR. MUSELER: That's correct.- We need to know |

.

I17 exactly what the design configuration of each component j
!

.

18 is. We need to know its history in terms of its metal-
!.

gg lurgy and its manufacturer. That's a true statement.
20 And that data is being supplied by the Owner's

,

representatives directly from the sites and then by TDI,21

22 where they have it.

23 ATTENDEE: So, these conclusions are predicated

on someone understanding that these components are coming24

25 from at least a similar, if not the same -- if there iss-

.
,

;
,

Ie
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1 a distinct variation in that, you may have to do something ,
2 different.

.

3 MR. MUSELER: That's also a true statement.

4 ATTENDEE: Another way to look at it would be |

i
5 if the quality assurance program, the manufacturer of all t

-6 of a particular model, like the V-16s, can't be at a

7 level of confidence, then it puts in the question of your i

8 program, because you may have to first prove that the !

9 components and the machines have been built to an adequate -
10 quality standard, and that they are consistent from unit i

11 to -unit as they come off the ' assembly line before you can

12 make any generalizations as to what would be adequate in

13. the way of inspections and testing to verify the design.
'

g4 MR. MUSELER: That al.so is a true statement.

-15 We need to verify that what came out the other end is

.

us what we are basing our analysis on. I

I
17 We will be examining the metallurgy of the

.

pg shafts as well as the --

gg ATTENDEE: As fabrication?

.20 MR. MUSELE R: Yes. This is just one other

21 example which I believe is useful to illustrate, because

i
22 it require- a different approach to the crankshafts, in our

23 view, and that's the connectin. rod bearings, the problem

24 which we think was unique to the 11-inch bearings on

25 Shoreham.-

I

|
._
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j For Shoreham, we have done the journal orbit1

2

|
analysis, which is a detailed bearing manufacturer type,

-

i3 analysis. We have done a finite element analysis, and
4

we have done a fatigue and fracture mechanics analysis on
5 these bearings.

We've also done a considerable amount of
6 NDT inspection and destructive testing on bearing materials.
7 Af ter the same 100 hour runs -- and, in fact, *

8 after the whole preop test program;at Shoreham, we are

going to be sampling those bearings to make sure that !9

they
10

in fact are performing as adequate, performingasadvertis-|
11 ed.

12
And in addition to inspecting bearings throughou.t

13 the program, in terms of verifying that they are performed
s- 14

properly, we are going to be inspecting bearings prior to
15 operation to ensure that they have the appropriate weight

size, which is the critical parameter for this particular16

17 situation. And also to verify that we do have the
|

18 appropriate material.

19 Le t me j us t s ay that there was flying back

and forth in terms of material properties in these20

21 bearings early on, and we had one -- I will say -- error
22 made in the test early on in the program. It turns out
23

that material-wise now, we are going to be doing more
24

material testing. But material-wise now, I don't believe
1

!! thatM
there is a material properties problem with the,,

i ,

.

s
il
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1 h bearings. But there is going tc he more of thatn testing
i

2 I done.
I

3 At any rate, the same kasic philosophy applies

in what we do for one engine, if it's applicable from a4

5 design analysis standpoint to the next engine, we would
6 apply that if it needs to be done differently, it would
7 be. Clearly, the V-16 engines, which have 13-inch pins,

will receive their own unique analysis on the firsta
!
!

9 i engine and if all the other engines are directly applicable,
1

10 h thev will just reference that.
o

11 Inspection of bearings, however, is going to

be done on a different basis than we are doing the crank-12

13 shaft inspection. For example, these bearings are manu-
,
.

-

factured over a period of eight or nine years.14 ,
,_

And Dr.

15 Swanger, whose resume you saw earlier, is the bearine,
;

16 | expert. And he is going to design a sampling plan, both
17 preoperational and post-operational to ensure that.we,

t '

f have adequate coverage over this universe of bearings from
18

' !

19
'

over the last eight years.
<

2)
That sampling plan, in terms of how many bear-

;

21
ings for wnich engine, is not fully defined at the present t

,

22 time so I can't tell you how many bearings are involved. :

.i
23 !! The idea, however, is

to ensure that we have coverac.e
i

u ;

24 i

-

over this entire period, so that when we are through we fJ
I:

,

! 25 !
l can say that what we've got, if the results are positive --i-- ;
i;

li -

'
Y

v ,

-. _- _ - , -
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1

we are- talking in terms of reaching the same conclusions
2 that we have reached cday, that's .ct to say that the

p.
3 2

different data .ighn not tell us something else.
4 But

if we do reach the conclusions we believe !
I
i

5 j
we will throa... this sampling plan, that will give us!

!6 confidence t?at this universe of bearings are adequate.
7 T ".1 3 matrix is designed to describe in summary

'8
form the app * : cation of the design review and quality

i

9
revalidation program, the'DRQR program, that Craig Seaman

I
10 i described. Inr all plants, the component selection process
11

i will be gone tnrough in full. And the components that !

t

'12
require design review and quality checks will be identifi-

I13 ed. :

Is-
14 Lot me emphasize again that the selection of a !

15 i component for review, while it clearly is influenced by the i

!
.

16 | available data base of problems, is far from exclusively j
i

!
-

17 influenced by that. In fact, if you took thy total number !
18 of known problems, it would give you a very small' number i

:

19 of things in terms of universe of parts to evaluate.
j

m So, the finnetion of the part is what makes the primary
.

I
;

decision .on whether or not it requires a review.21,

If it's
i22 an important part at all, it gets reviewed.
I
.

23 I it's a maintenance platform, it probably
i24 doesn't ;e t ri: viewed unless it might fall on somethinc. I
i

25 'sTTEN DEE : ':111 you be providing some basis n

t

4

|! .l,

_ _ , . . - _ - - _ . . . - ... - . - .
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1 .[ for exclusion of a component from the selection process?
h'2 ; MR. E SENHL*T: Le t Te help that. Yes, we will.

3: You will have to do that.
i

| XR. COLLINS: I would like to see a documenta-
4 i

*

I
'

5 tion.

6 ; MR. MUSELER: Let me say this. I think you,!

7' | the NRC, looks at the first part of this which is what
,

8 components were selected, which components were not !
!

| selected. I don't think that's going to be an issue,9 ,

-

1

10 j just from what I've looked at in terms of what has not i

11. been selected. It is not things that are relative to the
12 operation of the engine.
13 But clearly we need to convince ypu that that

s-
14 choice was appropriate, and we intend to do that.

'
!15 In terms of the reviews , the lead engines,

Shoreham and Grand Gulf, will be performing, let's say,16

the largest number of reviews because they are the firsti-

i

18 ones up. And you follow on, River Bend will go through
19 a selection process, and we will do the design and quality
a reviews, minus any common parts associated with Shoreham

21. engines, and so on down.

22 In regard to Grand Gulf, they would do design
i

23 and quality reviews on those items that were not common

24 with R-48s, and there are quite a few parts that are

f25- common to all the engines. Now, that philosophy -- I

i :
?

,
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i
t

1 : ATTENDEE: Minus the common parts? I'm trying
'

i

2 to understand ycu. :n the previous slide, you indicated,

3 that there was a wide variation in the pipes, a type of
4 bearing material.

5 MR. MUSELER: Stay with me a moment. I know I
-

i
6 where you are going. .

.

-7- ATTENDEE: You have that same kind of concern
i

8 with respect to deciding what was common and why it should
i
i

9 be excluded, unless you understand it's very similar in
10 each engine.

11 MR. MUSELER: Okay. The answer to your question

is that in terms of. items that need to be considered, that12 -

13 have quality attributes, why it the right material, was it
''

34 manufactured the right way, we may have done a design

15 review on a component on Shoreham and it's an identical
.

16 component on Grand Gulf, so we won't redo the design re-
!

view but we will in the universe of inspections include I17

18 common parts that are common to Shoreham, Grand Gulf and

19 anybody else in the universe of inspections of that common i

20 part.

21 So, I believe that -- is that responsive to

22 your concern?

23 ATTENDEE: You said design / quality review?

24 MR. MUSELER: Yeah. We wouldn't do a quality

25 review on it, because we know what the quality attributes---

!
'
.

I'
I
!
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1 i are. But it would be included in the universe of in-
1

2 spections to validate that quality. So, it woulf be valid.
*

3 All parts -- let me say, if I'm talking about

widget X and it happens to be a widget that's common to4

5 all the engines, when I establish that I say: Well, I |

i

6 only have to worry about the design of that thine once
7 unless it operates dif ferently in a dif ferent engine.
8 :

And I have a quality plan for what needs to be I

i9 looked at, but I don't just look at that part on the lead
f
i10 engine. I decide, via the quality review group, how many '

11 of these widgets are there, how many need to be looked at,
12 in each engine or in each grouping of engines, in order to
13 be sure that we have confidence that it really does meet

''
14 the manufacturer requirements.

|
15 So, that follows through the -- that philosophy

follows through the design and quality review area, just16

as it does in the resolution of known problems. And,
!

17 i

s '

18 in two slides down, very briefly I'm going to go over .

I

what our current list of known significant problems are.19

j

2 With regard to the testing program -- and this
21 slide combines the overall preop testing program and some
22 of the inspections that we talked about previously, but,

|

|2 just to give you a feel for what will be done throughout
24 the universe of engines, Shoreham's program has been

i

15 submitted to the MRC and that will total 300 hours on,,

l
'

i
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1 u
each encine rouchiv with these 100 hour durations at fullh.

j power,2

it

3 1 River Bend will do that 100 hours at full. power!

4 in one of the engines, and we will also perform an endurance
5 !

,

run of the same general type of Shoreham's. Following ;

I
6 that, the major inspections we talked about earlier are i

7 to do SDE on the crankshaf ts to make sure that they are, I

8 in fact, beyond the endurance limit so that they have the
9 same life as the engine. Bearings will be included in

!10 this universe of bearing inspections that we discussed !'

11 |earlier. And pistons, in the case of the lead engines, '

12 will also be pulled and reinspected.
13 In the case of Shoreham, for example, we are

v.
14 going to pull three AE pistons on each engine, and that
15

same type of philosophy will apply to following engines, {
'

16 with reduced frequency if the results indicate them.
17 ATTENDEE: Is there a specific reason why

I

cylinder heads are excluded from inspections?is t

19 MR. MUSELER: Cylinder heads are not excluded
|

20 from inspections. This slide was just meant to illustrate :

21 major inspections you have on these runs. We have not
22 established the inspection plan for cylinder heads at i

;

2 the present time. That's one of the lead desion and I
-

24 quality review efforts.

_ 2 So, just because a component doesn't appear

;

I

- - .- - - _ _ . .
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,

; I here doesn't mean that it is not gcing to be inspected
|

!

l' after the preop testing.2

i
3 *n o ther words , I don't intend to say that

;

only these components are going to be inspected.
,

4 1

I'm

5 just tryinc to give you a feel for what the nature of
'

this is, l6 i
i e i

,;
7 'TTENDEE: The total list won't be confirmed I1:

'l '

until you !c all your component design reviews?8

, 9- "P. MUSELER: Until we do our component|

; 10 selections ind perhaps design review, which in the case!
~

l
11 4 of Shorehar and Grand Gulf -- well, Shoreham's is done.

. I'

12 Grand Gulf's is going to be done the first week in-

1

13 February. So, that information will be available very
%-

g4
quickly.

15
With respect to Grand Gulf, they've goti

16
actually more than 100 hours at full power on each engine,

17 and they've run the engines for a considerable amount of
i

18 time. I think of the nuclear units, Grand Gulf probably
19 has more hours on the engines at the present time than
20 anyone else.

21 Crankshaft inspections have already been done
22 on Grand dair, and they are positive there are no indica-
23 tions in the ' iller areas; therefore, while the analysis
24 isn't complete, we conclude that based on available data
u that those .rankshafts are in that category.

|
_

|

a
i
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i Sc, the same philosophy follows, goes on

2 | through -- fcilows on through the o:he rs. We believei

.:
"

3 that if we pr ve those components that have an enc:urance

limit requirement on the early engines, and if we
!

4 i

5 establish that the quality attributes of those components
.

6 are reliable, that we won't have to repeat those kinds of [

7 major engine tests. Again, this -- obviously whenever I
8 you put something like this together, you assume favorable ,

!9 results. '
t

i

The program will be modified as we see things10

that require additional testing or additional inspections.it

12 ATTENDEE: Eill, before you go on, perhaps it
13 would be appropriate to point out that those inspections

...

14 you have on that slide, some of that has already been
15 done.

'
t

16 MR. MUSELER: I think I indicated on Grand Gulf,

the crankshafts have been inspected and the bearings.17
Some-

1

18 of the bearings have been inspected, and have both crank-
19 shafts been inspected?

20 ATTENDEE: Right.

21 t1R. MUSELER: Based on the information we
'22 currently have, we have to rinish the analysis. But on

n what we currently have, ve have no reason to believe there
24 is any problem with the V-16 crankshaf ts. But the rest

25 of the things have yet to be done._

I
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,

1

The overall schedule looks like this at the
2 h present time. The maior problems, we believe -hst the
3 I crankshaft problem, while analysis will have to be done

!

| on some of the subsequent engines, that the lead units4

:

5 d
|| and their inspections will be done in mid-March to early

.

6
| April, so that the crankshaft situation, subject to
'

7 confirmation of material attributes, and some analysis
8 I the follow on engines, will be resolved at that point.on

9 Bearings, we believe we are at the point where
10 we understand what the initial problem was. We believe

11 that the bearings are adequate, and that there is no
,

12 problem with them. However, the inspection programs that,

|
13 cover that universe of eight years of manufacture still i

%

14 does have to be performed.
15 Pistons, it's dif ficult to determine exactly
16 when that analysis will come together. The analysis by

17 FaAA is reasonably far along, although not nearing comple-.

4

18 tion. The subsequent analysis by Karl Schmidt~ in '

19 Germany is about six to eight weeks away at the present
20 time.

|'

21 In the meantime, we will be doing the inspection's
i22 on the units. We are going to be able to look, I believe,|;

23 at several more pistons from the Kodiak engine which has;

|

d||
24

f
over 9,000 hours on it. I believe either 7 or 9,000 is

I

f the number. And by the time ue get to early or late25_.

!i |

1
'

.

4
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1 ,.: arch, we will have had significant.

running time at high
2 power levels on the Snorehar and C-rand Gul f pis tens and,
3 il therefore, the results of those inspections are obviouslyI

4

keyed to the adequacy of at least 'one type of piston.
5

We are analyzing all three types of pistons.
6

And we need to ensure we have all the available data oni

7 all types.

8 Let me say one thing that didn't come out
!

9 earlier.t

We know they are having problems with AF pistons.
I

10 We also know there have been some problems with AN pistons.
11 However, the current data base indicates that those

.

problems were related to the Part 21 heat treatment12

13 problem. So, based on that current available data,
|we

'' t
14 do not have evidence of problems with AN pistons, excuse me',f

15 with AN pistons, if they had been properly heat treated.
,

16 But we don't have the entire data base assembled. !
17 The current data does not indicate any field-

i
j

is problems with those pistons.

gg Finally,. the list of other problems which !
i

!
.

20 I will discuss in a moment, we think is going to take I

21 us out to early April, and those problems -- a number o f
I'

22 |- them have been looked at by various entities, MP&L,
,

FaAA l.

23 and various vendors. We have not pulled all of that data
24 together to be able to say we have a comprehensive answer.i

h ,

25 !! to each o f them. But we currently expect to be ab le to,,

i

n >

1
i.

'
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'.. do that by early April.
'1.
|
t

2 qi The DRQR program, Craig described this, these
3 ',

are the issuance of the various repcrts which carry usv
i'

| out into the early summer of this year, by 1984.4 .

And, ;

5. | finally the testing requirements for all engines, we have
!

6 not put back together -- some units are still a year or
i-

!

7 _ i! more away from operation, so we are-still in the process-'
j,

'i
.

8 of assemblying that composite schedule. i

And it depends to j
ia large extent on the results on the early analysis of9 , '

b" i

10~j; the DRQR program, in terms of what testing might need to I

(
'

11 be done.

12 At any rate, we believe that the lead engines
I
'

by the end of ttarch will have significant operation on, 13

''

14 them in the areas of concern.
15 This is our current list of items which we

I

believe need to be addressed for all the engines for us i16

17 j to ensure that if this problem was a serious problem that |,

t

it either is not applicable to these engines or different18

19 classes of these engines, or that if it does have ap-
20 plicability to any of our engi,nes that it has been ap-
21 propriately handled, either by replacing parts or by
22 analysis if the particular operational situation is dif-
a ferent than what we have.

j 3ut this list is subject to some chance, but24
!

<l

_ 25 .I I'm sure that the items on this list are not any surpriso |
I

)t.
E I

i
__ __ -- ~ __. _
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1 i. to the SEC. They were no surprise to us when we tried
a

[ 2 | to develop the overall list. This is net to say that
|

~

.

3 i this is a total list of all problems that are in our
i

4 data base. There are obviously more prchlems than that

5 in the data tase, but we've made judgments as to which
6 problems we t..:nk are of such significance that they need
7 to be handle early on and addressed in a very short turn-

8 around ti::c.

9 ~he final iter that I would like to address,

!

1

10 is our licens:nc situation. And, then Zir will sum un,

11 for us. .le celieve that it will be necessary to resolve '

i

12 all of these significant known problems for each engine i
f

13 that comes ap for licensing. As I said before , we are j
w

14 attemptinc to do that in one document wherever possible
15

to address the situation for all the plants at the same

16 time. In some cases, that won't be possible and we may
|

17
H do it in groups of one, two or three plants at a time

i

18 in order to accommodate the schedule requirements.
19 Bat the problems with generic are engine-
20 unique, or engine-unique if they are of significance will

|
*

21 be resol >..d prior to any decision on licensing. I guess ;
!

'

22 I don ' t r ! to say that. We believe that a commitment &

23 i to the o. rail Josign review program is appropriate for
b

24 licensins I.

i
25 i '.11 eleven utilities have committed to thiss. .

!

h

|1i
e
li
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..

!
1 - program, so I think it's in place. With respect to th e

>

I2
p early part of.that program, of the desigr review program,

3
we believe that the component selection process needs to!-

4

be accomplished for the plants prior to licensing.
'

By
5 |' th at , I mean that

[
any common parts need to be addressed

6 '

so that they have been adequately treated and any engine-
7 unique parts. In addition to the known problem list that
8

come out of the design review process, as needing atten-i

9

tion -- in other words, as being potentially -- having a
10

potentially negative ef fect on the engine's reliability,
,

i.
s

11 '

would need to be addressed early on.
12 | But that the overall completion of the design

!
'

13 review program for those items that are not significant
-

j''

14 to the engine's operation, would be a follow on effort.
1

15 0 Clearly, the completion of preop testing, both
'

'!
,

16 ! as specified in the regulations and any additional testing
i

17 j that's required, such as the 100 hours full power runs,,

e

is ,
would need to be accomplished prior to licensing.

19
And, finally any major inspections that are

20

indicated by the program would need to be accomplished
21 prior to licensing. For example, any of the crankshaf ts

i
22

ithat require NDT af ter preop testing, that would have to i

23
be accomplished, as would any bear:.ng inspections that are .

24
'

called for in the program. ;
'

,

25 That t._

summarizes the entire program. And Jim
:
i

J
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1 ; McGaughy will wrap it up for us .
!

2 } MR. EISENHUT: Let me ask you a questien eni

3 something you s~ aid. On Item 3 on the last slide, about
t

4 the items that were significant to the operation of the t

5
machine would have to be resolved prior to operations.

6 That list you had up, some one to fifteen significant
7 items. Do you consider those items to be significant to

the operation of the machine?8

9
MR. MUSELER: Yes, sir.

10
MR. CARUSO: Some of my questions are sort of

11 technical. In evaluating the engines, or various dif-
12

ferent parts of the engines against known standards, for
13

example, the Denis standard, there are other standards
-

14 available for evaluating engines such as the American.
15

Bureau of Shipping Standard; which standards do you plan
16

to use, or do you plan on using a composite of Demis,
17 ABS and ASME?

.

'
18

MR. MUSELER: Let me say with respect to that
19

particular component, we are going to be looking, at least
20 in one case, at what the ABS standard says in terms of,
21 if we apply the ABS standard what would it tell us about
22 the crankshaft. The standard of record, at least in all
23 the specifications that exist, I believe, that were
24

specified, for example, calls for evaluation against
2 Demis standard._

.

|

|

|
>

, .- --. . . - . - --.- .-- , -.
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1 i

'i As you know on Shoreham -- and they get mixed
6

2 | and matched along the way, and we are gcing :: cealuate
3

3 h the situation vis-a-vis. In other words, if Shcreham's!!

| design were evaluated agains t the ABS standard, what would
4

5 that tell us. i

We don't presently plan to go through that
,

'

6 exercise for all the units, because as I said earlier the
7

problem with the shoreham crankshaft we believe has been '

8 clearly identified. ;

And the analysis that has been by '
,

9 !FaAA indicates that had the appropriate parameters been
1 ,

10 i

utilized in the conventional methodology against the '

11

Demis standard, that those crankshafts would have been
12 okay.

13
'

In fact, when one does that for the 13x12
|v

14 crankshafts, one gets agreement between the more refined
15 analysis and tne testing, and that validates the conven-
16 tional methodology. So, we are going to have some informa-
17 tion to see what that means but we don' t have any reason
18 to doubt the original design standard.
19 MR. CARUSO: I was just wondering if you were

going to consider other standards besides the Demism

21 standard, because there are other standards with different
22 specifications or dif ferent allowable limits out there.
23 Considering the sensitive use of these engines
24 in a nuclear power plant, then you consider an appropriate

J

f standard to judge them against.15.-

u
l
,

! i



l"i 94
!!

6 p . M '.s
1 |. MR. MUSEEER: There are parts of the engine!.

2

that wind up being judged agair.st the Denis standard.f
3 y

For example, we are using IEEE standards where they
4

|
are appropriate, (

using ASME standards where they are |

! |5 appropriate. So,
there are many more standards than Demis,

6 ! That's a relatively small population. i
t

,

7
MP. CARUSO: That's fine. That's basically what

8 I wanted to know.

|9
MR. MUSELE R: Yes.

:

10 !

Mn. McGAUGHY:
,

I That covers our program. The
11

only thing we haven't discussed is what our interaction
|12 will be with you along the way. iAnd I know you would

13

like to see our procram, and we would like to get some
ls_, 14 feedback as we go altig.

15 I don't propose that we hammer out those i

16 details today, but I would hope that perhaps maybe in the
{

17 !

next week meeting on a technical level we could reach some}8la
kind of resolution on how we should handle this.

,

We feel
19

we have outlined here an aggressive program. It's
iEl

thorough; it's extensive; it's also expensive. And when
21 we are finished with this program, we feel we will be
22

able to defend the reliability of these engines to anyone.
2

So,
any questions we will be happy to try to

24 answer.
i

25 ,; MR. EISENHUT: Jim, let me go back and i
Jump up '

.

i
ia
I
'

,

I

_ _ _ _ _ _ _ . _ _
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s
1 i| away from the details. Clearly, you've laid out a program1-

2 f which is, I think, impressite in its ser.se of, you knew,i

!

3 p: it's quite thorough. It's going to ecver all the nachinery.
.'I

And it really cets down to a question, I assume you do |

4

5- I

want us on board with you, so to speak, as you go along.
6

| At some point in time, you are going to say *

7 for the lead nachine that you have a little interest in,'
;

!8 you will sa. -- or one of the leads anyway -- we have now ~

,

i :
,

9 i completed our ;ob, and we are happy with it. Thisprogram|
10 .you laid out is a very ambitious program. I'm very.

.

11 pleased by that.

12 rut I want to impress upon you that clearly
13 the program, a description of the program is going to

''

have to somehow be sucr.itted to the agency, formally14

15 submitted for our review. It's going to have to be re-

p 16 viewed by the agency.- And I presume you will want it
4

17 approved by the agency.
18 Thore ~are lots of questions. You know the
19 staff as well as I do. They have probably got hundreds
20 of questions out here. There are some basic questions,
21 though.

22 onrenber going in that we want, on any given>

M plant, prior to licensing, even a low-power license, you !
t

j 24 are going to clearly have to have a certain level of
2 confidence, and I don't know whether the last slide here --__,

! i
i

I

,1

- .- . . - . - , . - - - - - - - _ , . . _ _ . . - _ - -..- . . - . , . _ - . -
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[ : don't want our silence on the las slide to -- I mean,
1

s

h- I'm going to make it clear, it's net acceptance by us.2

d

3 Eut it's going to have to clearly be something -- like ,
4 accounting for the fact that there were-QA problems ac- !

'

5 counting for where the known experience problems are,
|

,

6 addressing that this machine is, now we are confident '

'

7 that the quality is in it, by whatever way you got there.-)
i

8 The known defects have been solved. And, in fact, the I

{

g ones that may not have experienced themselves yet Iare

i
low enough in probability of occurring, thatthismachinerYto

11 we believe is adequate to do its job.
12 That's going to be the standard obviously prior
13 to getting a license. And that's a big standard. That's

s-

why I think you have got to appreciate there is very little14

15 I detailed information before the staff right now. For

~16 example, you go back -- if I go back to Part 2 of your
17 briefing, Part 3, one of the first things you are going -

t

to to do before you address the problem in any class of
19 machinery is, you are going to understand what all the
20 problens are, developing an operating experience report,

.

21
or something to that effect.

22 And one of them -- if I mad the schedule right,,

23 one of them on Shoreham, it's done. Those reports, I
i ;

'
24 | would expect, would have to be submitted to the agency.

ii,

! 25 h I don't think you would want to wait until you are--

i / I

I 'I |
1

|U
'

,
.
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1
! completely tn the end. Sc, you are going to have to work

|
2 ) out some detail of getting that bcftre the staff se that,,

.

3 0 as you go along the staf f and you folks are agreeing ons

4 what the problems are and how then to solve the problems.
-

.,

5 We are agreeing with you that your solution is
.6 right. Ycu are using -- at several levels , you are going
7 '

| to be using design reviews, you are going to be using'

i

8 I: t. sample approaches. We will want to make sure that we1

9 3 concur with you on the approach, the way you decide on an
,

10 example, what 'is the specific iter. Lots of terms were
,

i
11 used here that are going to have to be ironed out, iron-

i
. , '12 j clad, before you get to the end of the line.

'

13
-

i,- And, obviously the lead plants are in a much t
-

i'
14 y 'more critical situation -than others, because I want to

11
h

15 i
l egphasize it is going to have to be submitted, it has got j

'I 16 itorbe reviewed, and that's going to take time. So, what- !
,,

i

f *'ever you~do in defining this program, be sure you don!'t
17

,

18
_ get yourself to the point where you are ready to say:,

s
1 /TodayI'mhappy. Tomorrow I want your approval.19

.

.m That will not happen unless it has been a very
21 thorough program as we go along. So, even though we are i

;

'

22 j passing by and say we are not working out the details
b

23 ) today, it's a very significant item, particularly for the
t

24
| lead plants. I don't want to. under-emphasize that.

|i

25. . _ Also, there are a lot of questiens about --

h
a
.

_ _ - _ _ _ _ _
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1 ji I'm sure the staff has got literally dozens of technical
:
1

2
' | questions that I would strongly suggest we get together

t

3 i and hopefully in smaller groups and work through the de-
|

4 tailed technical questions. We are going to have to lay '

5 those schedules out very shortly.

6 It's going to be -- to say that's not going to

7 be a big challenge for everyone would be contrary to

a reality, because on one hand you want to get on with
;

I

9 solving the problem and on the other hand, you are not i
,

10 solving the problem unless the staff is along with you.

11 The staff is going to be using its set of consultants.

12 And by the time they sit down and go through

13 each piece, I would encourage you in this program to have
v

14 in it, submitting whatever pieces you can submit formally
_

,

15 for the NRC review as you go along. For example, if you

16 have -- if the Shoreham report, as each phase is completed, I
|

17 or whatever -- and I'm not sure what detail some of this I

:
18 is done, but if I look at the lead Shoreham engine, it |

19 says about January 15th on this ' chart the operating

20 experience or operating data report is done, I would

21 expect that to be submitted for our review.

22 And presumably our approval . The component

23 selection of Shoreham, it says is done. I don't know to

24 what degree --

25 MR. CARUSO: To date, the staff has received,,
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1 0 ene description of the core review program, which is the !;

2
] Shoreham progra . And that does list the components, andt

3 | it provides a bi: of an outline on where this prograr is j
4 igoing. But a lot of the details that are discussed in !

j
5

your slides are not developed very much, and we were
16

hoping to see a little bit more detail on the development
7 of those ideas.

I
t

8 MR. MUSELER: We have, and we will start sub- }
;

I9 mitting the actual task descriptions. They are largely |

,

|

I10
done, and we can submit those on a real time, near time

11

basis, on all the engines as we go through it. So , there
12,

is no problem with providing things as they are done.
13

!!R. EISENIIUT: I appreciate that. As I say,
'~'

14 -

on one hand.we would like to do it all generically. But
15

on the other hand, particularly to the people out front,
i

16 - it is clearly going to be an impact if it's done dif-
17

ferently. There is a basic general questi*n I have, andc i

18 it -- even though I'm applying it to the crankshaf t
19

problem and look at it in the general context, you feel
'

20

you understand what the problem is, you feel you under-
21

stood the problem enough to have gotten it fixed on
22

Shoreham.
23

But I think you've got to address another
|

i

24

question and that is, was it basically a design goof or
|

25 what was the problem in the first place ? Why did it occur?

!
l

),

_ _ _ ._. .. ._ -- _ _ _ _ _. _ . . _ _ _ . _ u



10C

,

i How did it occur? And you have to address that question,
i

,

1 I believe. Sort of the root cause of that problem.'

_

3 Because then you have to ask, whatever that root cause
'

4 was, could it lead you to the conclusion that there may
|

5 ) have been othnr random -- if it's design, I don't know,
!

6 I'm speculat.na, but le t me s ay , it was a design goof,'

b
| ; j you would ave to ask the question, does the root cause

a behind that .csign goof lead you to question another com- -

9 ponent at random?

I

ij And you are going to have to address thatto
,

,

11 question, as I see it. Now, you don't get there statisti I

12 cally or anr other way. You've got to go back to what theg

13 root cause of that problem was. And, then you have to say|

''

that addressing the significant experience problem or [34
j .

e
i15 j. experience data by itself would not cover that problem, ,i.

il
I

; 16 f| because addressing every problem that you know of to date || |

.|17 doesn't toll you necessarily that you solved all the
: 8

18 problems that are out there, because these machines do

19 ? not typically have that much experience.
|

20 it'n just saying those are the kinds of questions
,

| 21 you are no t nq to have to address. You may very well have
|

22
the answer to that. I want to give you that benefit.

'i ,

; 23
| 7at at the same time, those are the kinds of

1
24

! questions that you are going to have to be looking at.
.

|! We are goinc25

to be looking at it in both the broad context;
-,

J_
t!
fl

!'
i:

__. , _ _ , _ _ . .. - _ ,
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1 i

and the detailed context of item bv item.
'2

I don't know, Jim, to what degree you want to
i:

3
"

go through staff's detailed questions today. I don't!

4 know whether you want to schedule right away another i
;

1

5 i

meeting next week with the appropriate detail staff to
6 start looking at it in more depth. Really, I don't know.

7-
Whatever your thoughts are, whatever the staf f's thoughts '

8 are,
.

i

g
MR. McGAUGHY: i

We are willing to stay as long
i

10 i;' as you want to stay.
I

11 MR. EISENHUT: I'm not sure -- there is a lot i
i

12 here to look at. !

13 ATTENDEE: i-I would like an opportunity to i
~.

1

14 digest some of this. Maybe the best thing would be to 1
,

;

1

15

get back in touch with you early next week and set up :

i
'

16
,

another meeting. We can have a working type thing.
,

17
ATTENDEE: We real;1y only have a formal sub- '

i18

mittal of the program and this kind of thing before us,
19 which you have outlined today. And in that is a signi- fa ficant amount, of detail.

.

21 MR. McGAUGHY: We will try to get a formal

22 program submittal to you.
; 23 MR. MUSELER: Let me say, Jim, not all aspects
; 24 of the program have been submitted. But, for example ,'

'

25

the design review and quality revalidation prcgrar has
--

i
!

|

u

_,-
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1 j
!

. been submitted formally to the NRO.
I happens to be

i

2 | in the Shoreham document. That program is exactly wha:-

!

l

3 is being applied.
t

4 MR. EISENHUT: Good. Then, that means it's
5

easy for you to submit a description of your program by
,

6 simply xeroxing the pages out of the Shoreham -- i

7 MR. MUSELER: That's no problem.
-

8 MR. EISENHUT: !You can look at that either way. I
.i9

I would think you want -- certainly as utilities, you
:

10

would war.:, and I know the staff wants, to review your
11

program plan early in the process. And short of approving
12

that program plan, I know we are not going to Step Number
13 2.

s.

14, - So, I think that is clearly on the critical
.

15 path as far as I see it. So, you will need to work on !

|
16 when you can do that.

17 ATTENDEE: Ji'm, may I ask a question alongi

18 these lines. Excuse me. I am Harold Tucker, Duke Power
19 Company.

Lis tening to what you are saying, and as a20

21 member of the Owner's Group, I'm interested in a parallel
22 understanding, by your comments the implication is you
a are going to pursue independently to your satisfaction
24 manufacturing process of their records. Now, we are

;
2

very much appreciative of your questions and are willing
.

-.

r

I i
.
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}1

to provide you progress as we go along and make sure you
] understanf what we are doing. I would lir.e to have an

2

3 i;
uncerstanding with you that if, in your review, you findf

4 something,
don't wait until you complete your progress to

5 bring it to us.
Let's have a dual understanding as we!

t
6

| embark on these independent programs, that we keep each
7 o ther advised.
8 | MR. EISENHUT: I agree with you one hundredt

:

9 i percent. And, clearly it's in everybody's best interestt
i

10 to get
. to the bottom of this problem as soon as possible,: '

I11 ;

what was the cause, how did we get here, what's the
12 solutions. And you have certainly got my assurance that
13 that's what we are going to do.

s_-
.

g4

We do have, of co'rse, another paralle?. effort,
15

and that's the vendor inspection program. We have, asI

16
| Mr. Bixby referred to, the Office of Investigations looking

17
at things. So, thpre are a number of efforts going on.

18

We will be looking at this thing,'and whatever i

19

significant safety information we find, we certainly will(

20 share promptly with you. And that was really the thrust t

21

of us going through the summary of operating experience
22

and summary of QA findings, inspection fi ndings, which is :

i23 j sort of an unusual situation to start w.' ch. !

We hoped :!

!24

that everyone in the room was certainly apprised and aware!
25 [ of everything we said. They may not have been.

,,

:
:

.i
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1

And I know a month or so ago,3

there were cases1

2 ;

where we had information that
~ f certain elements of the

3 e indu'stry did not.
d Sort of a clearing of the overall data

,

4
as we see it, and the way you see it.

5
' I think it was

very valuable to put it together.
8

Let me ask if there are any questions from
7 staff?

Any questions at this time, or would you prefer
8 to wait? (No reply.) No questions?
9 Let me suggest, 'im, what we do is set up a

to ! meeting, I think a technical meeting. I would strongly
11

' encourage it to be some time next week. 1

Otherwise, you
12 lose another week. I know this is a program. I can en-

|13 vision that the -
you folks will be after us for approval

,x_, 14

being together on this program, in a very short order
{.

15

So I would strongly encourage us to get together,16- and I want
to reiterate also that I'm very pleased to see i

!17

the industry's commitment to the program, a very impres
;

i,

-
1

18 sive program laid out. I hope it continues. And I'm
19

sure we are going to have some tweaks to the program, some |.
4

30 you folks may not like.
But at the same time, I'm very

21

encouraged the program is succeeding along these lines.
22

Basically, if you go back to' it from a very
23

simplistic view where the staff is,
there have been so

24
many questions raised about the overall quality of the

26 machine; that
is, was the quality built in or not, that-

II
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1 il
it's very hard to know from the front end that you've goti

| a quality machine. So, then you have to lay out2
_ a progra.-

3
| and rigorously go through it, machine by machine.
!

| Any other questions? Any other comments? Not i
4

;

5 staff, not ut:lity. You are staff.
.

E

6 .;TTEN DEE : I'm sorry.

7 MR. EISENHUT: Go ahead.
.

!8 ATTENDEE: There was mention made in one of '.

9 the presentations that a set of questions had been raised
,

10 and written answers generated at the Owner's Group meet-
i

11 ing at the end of November. Would it be possible that we
12 could get a copy of those questions and answers that were
13 raised by the Owner's?

v
14 MR. MUSELER: You have a copy. We would

i
>

|
15 prefer, however, that -- and we don' t think there is
16 anything necessarily wrong with that information, but

,

17 that,was generated prior to, let's say, the overall
i ;

18 +Owner's Group -- I think the NRC has that information.
ig We would really prefer for you to look at that and look

,

!20 at your otner questions, and then if. you have additional
21 information you want, to get it to us in the form of
22 additional ques tions.

%) ATTENDEE: Were you referring to the TDI I
-

24 responses?

. _ . 25 "2 EISENHUT: No. Whoever has got the-

:
i

i
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i questions in staff. Let me clear up one thing. Any

information we get on this matter is going to ge in the2
~-

3 PDR; I will tell you right up front. Standard gciden
4 rule.

5 And it's going to also -- my full intention is

to serve every piece of information we get on this subject6

those Hearing Boards where diesel reliability is an7 to

8 issue. You know, you all are going to go through the
9 process, the formal process, by whatever means it is.

10 I just believe the only way to do it is every-
!11 thing goes into the PDR. So, whatever we -- whatever

12 information we get will be in that context and promptly '

!
13 sent out. Similarly, that means any information we get !

~_.

14 will -- to answer Harold Tucker's question -- be provided .

15 utilities also, regardless of the source they come from.
16 Are there any other representatives of any |

17 other group? I know there is a representative from
I ,

!
18 Suffolk County here. Any other representative of any other
19 groups that would like to make any comment? (No reply.) j

!20 Okay. I want to thank all of you for coming i

21 today. I appreciate the-meeting. And I think the staf f

i22 finds it very helpful, and we look forward to seeing where
iEl we go.
i

i
i24 (Whereupon, the meeting is adjourned at 6:18 p.m.,
:
iN- 25 this same day.) !

<

l
a
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Enclosure 1 l
!

l

TRANSAMERICA DELAVAL, INC.

EMERGENCY DIESEL GENERATOR DISTRIBUTION

Plant Docket Utility

Shoreham 50-322 Long Island Lighting
Grand Gulf 1, 2 50-416, 417 Middle South Energy

San Onofre 1 50-206 Southern California Edison

Rancho Seco 50-312 SKJD

River Bend 50-458, 459 Gulf States Utilities
Shearon Harris 1, 2 50-400, 401 Carolina Power and Light

Catawba 1, 2 50-413, 414 Duke Power

Perry 1, 2 50-440, 441 Cleveland Electric Illuminating
Bellefonte 1, 2 50-438, 439 TVA

Comanche Peak 1, 2 '50-445, 446 Texas Utilities Services
Vogtle 1, 2 50-424, 425 Georgia Power

Midland 1, 2 50-329, 330 Consumers Power

WNP-1 50-460 Washington Public Power

|

.
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Enclosure 2

ATTENDANCE LIST 1/26/84
TDI EDG MEETING

NAME ORGANIZATION
G aruso NRC/DLJ. Collins NRC/RA/R-IV
D. Eisenhut NRC/DL
F. Miraglia NRC/DL
C. Berlinger NRC/DSI
H. Denton NRC/NRR
D. Garner NRC/0CM
S. Brooks NIRS/ Palmetto Alliance
J. Kammeyer SWEC/Shoreham
J. Deddens GSU
J. Price GSU '

J. Hamilton GSU
T. Ippolito NRC/AEOD
J. Olshinski NRC/R-II
B. Angle MP&L
F C. Duvall Operations Analysis Corp.
A. Dynner Kirkpatrick, Lockhart, Hill,

Christopher & Phillips
N. Bell CFSP
R. Condello NUTECH Engineers
D. Scheidt Kirkpatrick, Lockhart, Hill,

Christopher & Phillips
P. Eselgroth NRC/R-I
J. Schroeder TDI
C. Brinkman Combustion Engineering
R. Huston Engineering Planning & Mgmt.J. Taylor NRC/IE
R. DeYoung NRC/IE
J. George Texas Utilities
R. Sharpe Duke Power.

i H. Tucker Duke Power
W. Owen Duke Power
E. Hall BECHTEL
T. Houghton KMC
H. Schmidt Texas Utilities
D. Wade Texas Utilities
J. Austin NRC/0CM
L. Mills TVA
D. Wilson TVA
A. Thadani NRC/DL
B. Barnes EG&G Idaho
R. Burg BECHTEL
M. Capicchioni Consumers Pnwer
L. Connor The NRC Calendar
H. Cheatheam Texas l!tilitiesJ. Knight NRC/DE
G. Gisonda LILCo
M. Williams NRC/DL
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NAME ORG A'. ! Zi' ION
T.~Eovak NRC/DL
V. Noonan NRC/DE
S. Israel NRC/ DST
B. D. Liaw NRC/DE
R. Wright NRC/DE
B. Saffell, Jr. Battelle Columbus Lab.
G. Zech NRC/IE
R. Bosnak NRC/DE
J. Taylor B&W
M. Srinivasan 'RC/DSI
A. Ungaro nRC/DSI
R. Rodriquez SMUD
J. Bobbitt SMUD
C. Woodhead NRC/0 ELD
R. Goddard NRC/0 ELD
E. Jordan NRC/IE
J. Graham GA Technologies, Inc.
L. Rubenstein NRC/DSI
W. Museler LILCo

'C. Seaman LILCo
J. Richard MP&L
J. McGaughy, Jr. MP&L
B. Herrick Franklin Research Ctr.
C. Wells Failure Analysis Assoc.
M. Milligan LILCo
A. Earley Hunton & Williams
D. Foster Georgia Power
G. Bockhold, Jr. Georgia Power
M. Miller NRC/DL
W. Ramsey Southern Co. Servir.es, Inc.-

C. Wylie Duke Power
.

D. Owen Duke Power
R. Muschick Duke Power
M. Pollock LILCo
W. Uhl LILCo
G. Leidich Cleveland Electric
L. Beck Cleveland Electric
M. Lyster Cleveland Electric
D. Bauser Shaw, Pittman, Potts &

Trowbridge
K. Basklim Southern California Edison
R. Phelps Southern California Edison
J. Mangum Southern California Edison
C. Matthews TDI
D. Bixby TDI
M. Towrey TDI
C. Kano Teledyne Engineering
M. McDuffie Carolina P&L
A. Cutter Carolina P&L
C. Hinnant Carolina P&L
P. Skinner NRC/R-II

-
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,

''AME C:GAN:Z AT IOP.
'

R. Walker r,gcjg,;;;
W. Shenton Carolina P&L
B. Harshe Consumers Power
J. Grinaldi Braun & Co.

.

F. McClure TDI
J. Pinto MP&L
R. Jackson BECHTEL
F. Schroeder NRC/ DST
J. Lieberman NRC/0 ELD
C. Sellers NRC/MTEB
R. Kiessel NRC/EGCB
G. Klinglen NRC/IE
E. Gilbert NRC/01

'

E. Reis NRC/0 ELD
J. Jankovich NRC/DHFS
W. Keller NUTECH Engineers
L.-Wheeler NRC/DL
R. Vollmer NRC/DE
E. Case NRC/NRR~

;

,

4

.-
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Enclosure 3

TRANSAMERICA DELAVAL HAS SUPPLIED THE DSR AND DSRV ENGINES TO THE

FOLLOWING SITES:

UTILITY SITE SERIAL NO. MODEL

LONG ISLAND LIGHTING SHOREHAM 74010/12 DSR 48

MIDDLE SOUTH ENERGY GRAND GULF 74033/36 DSRV 16

GULF STATES UTILITIES RIVER BEND 74039/40 DSR 48

CAROLINA POWER & LIGHT SHEARON HARRIS 74046/49 DSRV 16

DUKE POWER COMPANY CATAWBA 75017/20 DSRV 16

SOUTHERN CALIFORNIA EDIS0N SAN ONOFRE 75041/42 DSRV 20

CLEVELAND ELECTRIC ILLUM. PERRY 75051/54 DSRV 16

TVA BELLEFONTE 75080/83 DSRV 16

WASHINGTON PUBLIC POWER WPPSS 1 75084/85 DSRV 16

WASHINGTON PUBLIC POWER * WPPSS 4 76031/32 DSRV 16

TEXAS UTILITIES SERVICES COMANCHE PEAK 76001/04 DSRV 16

GEORGIA POWER V0GTLE 76021/24 DSRV 16

CONSUMERS POWER MIDLAND 77001/04 DSRV 12

TVA* HARTSVILLE/ 77024/35 DSRV 16
PHIPPS BEND

SMUD RANCHO SEC0 81015/16 DSR 48

* PROJECT DELAYED OR CANCELLED
.
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U S NUCLEAR EXPERIENCE

WITH

i. TDI DIESEL GENERATORS

SAN ON0FRE 1
.

GRAND GULF

,- SHOREHEAM
L
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SAN ONOFRE 1

*

TWO TDI DIESEL ENGINES INSTALLED IN 1976 - MODEL DSRV-20
*

DECLARED OPERATIONAL IN APRIL 1977
*

ENGINE OPERATING TIME TO DATE - 450 HOURS / ENGINE
*

SERIAL NO. 75041/42, RATED AT 6000 KW (NOMINAL)
8800 KW (PEAK)

*

FIRST TDI ENGINES TO ACTUALLY ENTER NUCLEAR SERVICE
*

ONLY V-20 IN NUCLEAR SERVICE

SIGNIFICANT PROBLEMS TO DATE

*

EXCESSIVE TURBOCHARGER THRUST BEARING WEAR
*

LUBE OIL LEAK AND FIRE .

*

PISTON MODIFICATION TO PREVENT CROWN SEPARATION
*

UNQUALIFIED INSTRUMENT CABLE
*

POTENTIALLY DEFECTIVE GOVERNOR COUPLING MATERIAL
,

i



GRAND GULF

*

TWO TDI ENGINES INSTALLED - MODEL DSRV-16
* - SERIAL NO. 74033/34, P.ATED AT 7000 KW
*

OPERATING HOURS TO DATE - DIVISION I = 1100 HOURS
DIVISION II = 700 HOURS-

*
FIRST V-16 UNITS IN NUCLEAR SERVICE

SIGNIFICANT PROBLEMS TO DATE

PISTON CROWN SEPARATION
*

PISTON SKIRT CRACKS
*

*
FUEL LINE FAILURES - FIRE

*

CYLINDER HEAD CRACKS -

*

TURB0 CHARGER PROBLEMS

PUSH ROD CRACKS
*

*

GENERATOR SHORT DUE TO ENGINE FASTENER FAILURE
*

AIR STARTING VALVE PROBLEMS

i

!

__ _ - -
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SHOREHAM

THREE TDI DIESEL ENGINES INSTALLED, MODEL DSR-48*

SERIAL NO. 74010-12, RATsDAT3500KW*

OPERATING HOURS AT TIME OF CRANKSHAFT FAILURE (8/83)
*

#101 = 646 (CRACKED CRANKSHAFT)-

#102 = 718 (FAILED CRANKSHAFT)-

#103 = 818 (CRACKED CRANKSHAFT)-

*

FIRST STRAIGHT-8 ENGINES IN U. S. NUCLEAR SERVICE

SIGNIFICANT PROBLEMS TO DATE

JACKET WATER PUMP PROBLEMS
*

~

*
FUEL OIL LINES RUPTURED

*
CYLINDER HEAD CRACKS

CRANKSHAFT FAILURES
*

*
-CONNECTING R0D BEARING FAILURES ;

PISTON SKIRT CRACKS
*

*
FAILURES OF SEVERAL DIFFERENT TYPE FASTENERS

,

,4- - - - _. . . - -- ._y , - , -
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MARINE EXPERIENCE

*

INFORMATION FROM THREE DIFFERENT OPERATORS OF MARINE ENGINES -
V-16 AND V-12 E.NGINES

*

ENGINES OPERATING HOURS TO DATE RANGE FROM 3000 TO 30,000

SIGNIFICANT PROBLEMS TO DATE

*

CYLINDER HEAD CRACKS (ALL OPERATORS)
*

PISTON CRACKS AND COMPLETE FAILURES
*

EXCESSIVE BEARING WEAR
*

TURB0 CHARGER PROBLEMS
*

CRACKS IN PUSH ROD WELDS
*

CRACKS IN CONNECTING RODS
*

CYLINDER BLOCKS



STAFF ACTION

TDI PROJECT GROUP FORMED
*

WILL INTERNALLY COORDINATE NRC EVALUATION OF TDI ENGINES
*

*

CENTRAL POINT-0F-CONTACT FOR INTERACTION WITH APPLICANTS

AND OWNERS GROUP

*

COORDINATION OF STAFF TECHNICAL REVIEWS AND OVERALL STAFF

POSITION ON TDI ENGINES

i

.



Pelaval Diesel Generator Operation Experience

U. S. Nuclear boerience

In 1974, the Long Island Lighting Company (LILCo) contracted with TDI to
purchase three emergencj diesel generators for the Shoreham Nuclear Power
Station. This was the first order received by TDI to provide an EDG for a
commercial nuclear power station. In the next seven years, engines for 14
other plants were ordered from TDI,

San Onofre 1

* Two TDI Diesel Engines Installed in 1976 - DSRV-20
Serial No. 75041/42, Rated at 6000KW (nominal)

8800KW (peak)
*

Engine Run Time to Date - 450 hours per engine

The first plant to actually place a TDI engine into nuclear service was San
Onofre Unit 1 (SONGS 1), which purchased two V-20 units to provide emergency
power for its feed pumps, which also serve as Emergency Core Cooling System
pumps.

The enoines at SONGS 1 were installed in 1976, and declared operational in
April 1977. Since then, SONGS has experienced some problems with the
operation of the engine turbochargers, a lube oil pressure sensing line
failure which resulted in a fire, and several other minor problems. Because
SONGS did not commit to meet the guidelines of Regulatory Guide 1.108, but
rather Regulatory Guide 1.9, the program it used to test the engines before
they were placed in service was n.are abbreviated than for a new plant. A
detailed list of problems to date follows.

Date Problem Cause/ Solution

12/80 Excessive Turbocharger No lube oil during standby.
thrust bearing wear. Lube oil system modified.

10 CFR Part 21 report issue (f
because problem generic.

7/81 Lube oil leak and fire. Excessive vibration of
a lube oil test line which
had inadvertently been left
installed by the licensee.
Line removed.

12/81 Piston modification to Pistons reworked by TDI to
prevent crown separation. respond to Part 21 report.

Problem identified at Grand
Gulf.

9/83 Unqualified instrunent Replaced in accordance with
cable. Part 71 report.

t
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Grand Gulf

* Two TDI engines installed - Model DSRV-16
* Serial No. 74033/34, Rated at 7000XW
*

Operating Hours to Date - Division I = 1100 hours; Division II = 700 hours

In 1981, Mississippi Power & Light (MP&L) commenced pre-operational testing of
two V-16 engines installed at Grand Gulf Unit 1. They represent the first
V-16 units ordered from TDI, and in fact, one of the Grand Gulf engines was
used to qualify the entire TDI V-16 line of machines for nuclear applications.

The Grand Gulf engines have experienced significant problems in completing the
pre-operational test progran, have had several major failures, including a
fuel line break which caused a fire, and many minor failures. A detailed listof problems at Grand Gulf follows.

Date Problem Cause/ Solution

11/81 Piston crown separation during Holddown studs failed.
operation. Pistons returned to TDI

for rework. Generic
problem.

3/81 Excessive turbocharger thrust No lube oil during standby.
bearing wear. Lube oil system modified.

6/11/82 Air. starting valve capscrews Response to Part 21 report. '

replaced. Too long for holes.

8/23/82 Flexible drive coupling material Replaced with different
incompatible with operating material.
environment.

I
8/82 Latching relay failed during Relay replaced,

testing.

3/8/82 Air start sensing line not Sensing line relocated and
seismically supported. properly supported.

1/29/82 Governor luba oil cooler Lube oil cooler relocated tolocated too high. Possibility lower elevation,
of trapping air in system.

3/23/82 Engine pneumatic logic Pneumatic logic design
improperly design. Could corrected.
result in premature engine
shutdown.

. . _ . . -
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Date Proolen Cause/ Solution

4/29/81 Non-Class 1E motors supplied Motors replaced with Class 1E
with EDG auxiliary system qualified motors.
pumps.

3/15/82 Crankcase cover capscrew Capscrews replaced with
failed. Head lodged in higher strength screws.
generator and shorted it out. Lock tab washers installec.

Generator screens installed.
8/2/83 High pressure fuel injection Manufacturing defect in

line failed. tubing. Tubing replaced.

9/4/83 Fuel oil line failed. Caused High cycle fatigue of
major fire. Swagelock fitting. Additional

tubing supports to be
installed.

8/11/83 Cracks in connecting push All push rods replaced.
rod welds.

1983 Turbocharger vibration. Turbocharger replaced.

1983 Cracked jacket water welds. Excessive turbocharger
- vibration. Cracks re-

welded.

1983 Turbocharger mounting bolt Excessive turbocharger
,tailures. vibration. Bolts replaced.

7/83 Air start valve failures. Cause unknown. System cleaned
and several Qalves replaced.
More frequent maintenance
scheduled.

10/28/83 Fuel oil leak. Tubing replaced.
Cracked push rod weld. Push rod replaced.

During EDG Cylinder head cracks. Head replaced.
Installation

12/83 Cylinder head cracks. Two heads replaced.

12/83 Cracks in piston skirts All Division II pistons
on Division II EDG. replaced. Division I pistons

to be inspected.

9/83 Unqualified instrument cable. Replaced in response to
Part 21 report.
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Shoreham

* Three TDI Diesel Engines installed, Model DSR-48
* Serial No. 74010-12, Rated at 3500KW
* Operating hours at time of crankshaft failure (8/83)

#101 = 646 (cracked crankshaft)-

#102 = 718 (failed crankshaft)-

#103 = 818 (cracked crankshaft)-

The engines at Shoreham are the first straight-8 units to be placed in nuclear
service in the U. S. One of the Shoreham engines (#101) was used to qualify
the straight-8 series (R48) diesel engine for nuclear service.

Pre-operational testing of the engines at Shoreham started in late 1981 and
continued until the major failure of the *102 crankshaft on August 12, 1983.
After the performance of extensive tests in late September and early October,
which were observed by staff members from NRR and Region I, as well as an NRC
consultant, LILCo presented the .results of its crankshaft failure
investigation in a meeting on November 3, 1983. It reported that the
crankshaft had been improperly designed, and had failed because the loading
function used in the original design calculations was too small. LILCo also
reported that it was investigating four failed connecting rod bearings which
were discovered when the EDGs were disassembled. Their preliminary finding
was that the failures occurred because the bearing material did not meet
specifications, and the bearing loads had not been properly accounted for.
A detailed list of the EDG problems at Shoreham follows.

Date Problem Cause/ Solution

3/81 Excessive turbocharger thrust No lube oil during standby.
bearing wear. Lube oil system modified.

12/81 Piston modifications to prevent Piston ( reworked by TDI to
crown separation. respond to Part 21 report.

Problem identified at Grand
Gulf.

9/82 Engine jacket water pump Water pumps reworked by TDI.
modifications.

6/82 Air starting valve capscrews Response to Part 21 report.
replaced. Too long for holes.

9/82 Engine jacket water pump shaft Pump shafts redesigned and
failed by fatigue, replaced.

Spring /1983 Cracks in engine cylinder heads. Fabrication flaws. All
heads replaced.
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Cate Probler Cause/Solutier. '

3/83 Two fuel oil injection lines Manufacturing defect in
ruptured. tubing. Tubing replaced

with shielded design.

3/83 Engine rocker arm shaft bolt High stress cycle fatigue,
failure. Bolts replaced with new

design.1

8/12/83 Broken crankshaft. Cracks in Inadequate design. Replaced
remaining crankshafts.

.'~
with larger diameter
crankshaf ts.

9/83 Cracked connecting rod bearings. Inadequate design and,

+< substandard material.
Replaced with new design.

10/83 Cracked piston skirts. Replaced all piston. skirts
with new design. Generic
problem.- 1

11/83 Broken cylinder head stud nuts. Replaced all head stud nuts.

9/83 Cracked bedplates in area of Cracks evaluated by LILCo and
main journal bearings. determined to not be

_,
- significant.

9/83 Unqualified instrument cable. Replaced in response to
Part 21 report.

|
.

t
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Dreratin? Eire"ience - Nor-Nuclear

Mari3e Applicationi

Besides being used for stationary electric power generation, TDI diesel
engines have been placed in service as propulsion units on commercial cargo
vessels. As part of the Shoreham operating license hearing, an intervenor,
Suffolk County, requested and was granted by the Licensing Board, subpoenas
for the State of Alaska, U. S. Steel, and Titan Navigation, Inc. These three
organizations operate vessels which use TDI V-16 diesel engines which are very
similar to most of the TDI units installed in nuclear power plants. The
responses which were received indicate that the TDI engines in marine service

-

.'~; for these organizations have experienced severe reliability problems. Mosty' have related to faulty cylinder heads, but they have also included problems
with pistons, cylinder liners, turbochargers, cylinder blocks, connecting,

rods, connecting rod bearings, main journal bearings, and camshafts. A-

detailed experience list follows. The staff is reviewing this material to see
how much of it is applicable to engines in nuclear service.

,

,

"
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Marine Experience with TDI Diesel Gererators

State of Alaska, M. V. Columbia
*

Vessel fitted with two DMRV-16-4 Engines - Serial No. 72033/34*

Rated at 9200 HP (6900 KW) at 450 RPM*

Vessel and engines placed in service in June 1974.
*

Each engine has approximately 30,000 hours of operating time to date.

Document Date Problem Description

12/76 All cylinder liner seals replaced. All
cylinder heads have been removed,
reinstalled, or renewed at least three
times.

All pistons have been removed and I

reinstalled at least once.

Turbochargers have been removed, repaired
and reinstalled, or renewed 16 times due
to leaking oil seals, vibration, rotor
damage, or defective bearing seal housing.

Exhaust manifolds have been removed and
{reinstalled because of frozen expansion

joints and resulting cylinder head flange |.

|face damage.
j
!Lube oil consumption is excessive,
l

6/15/78 Rapid deteriorations of fire seal rings i

causing blowby across gasket surface of
' cylinder heads.

Very low lube oil filter life (40 hours).
Caused by blowby of pistons and valve guides.

Stainless steel exhaust bellows burn outrapidly. Installed backwards by TDI.
11/28/78 (Letter to Alaska from TDI).

Recommends timing changes to improve
turbocharger performance.

|
|

_ _ - - _



_ _ _ _ _ . _ _ -

-8-

Docurer.: Date Probler. Descricti -

1/31/79 Valve seets and valve guides not
concentric. Results in bad valve contact.

Defective piston rings shipped as
replacement parts.

Reworked cylinder head received from TDI
without all required modifications and
with damaged gasket face.

Newly furnished cylinder liners received
with incorrect surface finish (twice).

Connecting rod bearings furnished as spare
parts were wrong size - 13" vice 12".

Turbocharger exhaust flex section
incorrectly furnished by TDI.

2/2/79 Chrome plating failure of piston rings. |

Caused heavy scoring of cylinder liner, j

Associated cylinder head found cracked. j
j

Seven cylinder heads replaced during 15
weeks of operation.

Excessive lube oil filter change out '

rate. Due to piston blowby.

Fuel injector spray tips changed at TDI
recommendation to reduce carbon buildup

; and eliminate washing of liner walls with
fuel oil.

Three major overhauls of engines in 5 years iof operation.

Carbon accumulations in rocker. box areas.

Excessive oil vapor discharge from engine
crankcases.

Heavy carbon deposits on valve springs.
Suspect valve blowby.

Wnen exhaust valve guides were nodified by
TDI, they did not follow the procedure
outlined in their SIM (Service Information
Memo).

_ - _ _ _ _ _
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Occurent Date prc:'er Descriptier

loose piston pin end caps.

Incorrect piston crown to skirt bolt
torque.

Bad connecting rod bearings. Excessive
wear, cracks.

Damaged connecting rod bolts.

Valve push rods cracked at weld of ball to
pipe. OC problem.

i
*

iCrankshaft size changed after engines for
|ship installed. No notice to owners of '

reason for change.

Excessive main bearing wear.

Camshaft lobe hard facing worn.

TDI recomended the installation of a new
flexible exhaust duct which was too short(new design). Installation attempted at
insistence of TDI. Unit damaged by
attempt and returned to TDI for repair.

3/19/79 QC or material probler.s with respect to
non-concentricity /out-of-round valve
seats, push rods, rod bolts, bearing
shells, valve stem plating.

6/14/79 Thermal growth and cracking of exhaust
manifold.

12/26/79 Failure of new connecting bearings.

Cracks of 25% of connecting rods.

..

- _______- __ __ _ _
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Docurert Date Prebier Description

1/16/80 Ten (10) new cylinder heads have cracks.
This includes 8 that were previously
repaired.

Fifteen (15) valvo are defective with
chrome flaking off the valve stems.

Valve stems are being deformed.

Five additional push rods have cracks.

Turbocharger air cooler inlet housing is
cracked for fourth time.

Internal bracing in engine intercoolers is
cracked.

2/5/80 Piston rings installed improperly because
mistake by TDI in the drawing used by TDI
shop.

2/29/80 Piston crown-to-skirt nut torque
inconsistent among nuts on various pistons.

Excessive link rod bushing bail wear
caused by improperly relieved, drilled oil
passages on the matching link rod pins.

3/24/80 Abnomal carbon deposits and fortnations
noted on pistons and cylinder head
assemblies.

Fretting of jaw areas of connecting rods.

Insufficient turbo (manifold) air except
at near full speed operation.

Cracked exhaust manifold end plates.

Cracking of connecting rod boxes.

Cracking of newly installed connecting rod
bearing shells at 4500/ hours.s

,

,
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Docur.ent Date Probler Description

Fretting of link rod and link red pins at
their attachnent together.

Fretting between link rod bushings and
link rod bushing bore.

Galling of link rod bushings in way of
link rod pin outer drilled oil passages.

Improper wear / contact pattern on newly
installed connecting rod bearings at
4500/ hours. Four-point loading.

Insufficient connecting rod bearing
wear / contact area to journal wherein it is
less than 15% of the total bearing area.

Upsetting of stems in valve keeper area.

Damage to number four piston ring and ring
groove on all pistons modified during the
1978-79 engine teardown and rebuilt after
4500/ hours operation.

Fretting between piston crown and skirts
at 4500/ hours since piston modifications.

Variations in piston bolt torque, beyond
specified limits, at 4500/ hours since
piston modifications.

Damage to rod bolts, including cracking,-

'
and damage to threads on both the bolt and
in the rod boxes.

4/18/80 Exhaust manifold conversion kits received
with cuts and grooves in finished
surface. Required rework by owner before
installation.

5/12/80 New connecting rods received without
required code (American Bureau cf Shipping)
approval. TDI did not have record of which
rods were shipped with approval or without
approval.

Some new connecting rods shipped with
oversize bearings but no note to customer
informing of difference.
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Docurer.t Da'te Probler. Descriptier

5/14/80 Cylinder head returned to TDI has been
lost by TDI. Cannot be located.

5/15/80 Customer received new connecting rod bolt
in rusty condition with damaged threads.

5/27/80 Customer received reworked cylinder heads
with lip left on exhaust seats which

. prevents valves from seating.

Customer noted that it now was in
possession of two cylinder heads with the
same serial number.

Could not install lockwire in new
connecting rod cap screw. Hole drilled
partway through with drill broken off in
center of hole. Also noted that edges of
lockwire holes on other screws had not
been rounded to prevent damage to lockwire.

5/29/80 Discovered leaks in newly installed
exhaust manifold head plates.

9/4/80 (Meeting Sutrary)

TDI says that all cylinder head problems
should be corrected by new design.

TDI reports that connecting rod bearing
cracks could have resulted from bad

; bearing alloy makeup by vendors. TDI
looking at different bearing materials.

TDI stated that they had erred on piston
modifications. Effected others besides
COLUMBIA.

9/30/80 Eleven remaining master connecting rods to !be sent to TDI to have oversize bearings
;

and other modifications installed. :
1

Many of the original cylinder heads that
were returned to TDI for rework were
exchanged for other used heads.

1
_ ._ _- _ -_- _ _-_-- ------ --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- ~ - - ~ ~
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'

Docune~ ! ate Problem Descrictior

11/6/80 Cylinder head changed due to heavy
external water leakage.

Severe smoke causing excessive lube oil
contamination and engine room atmosphere
problems. Engine secured to prevent
possible crankcase explosion.

12/10/80 All connecting rods removed. New rod cap
screws and washers to be installed because
increased torque specified by TDI caused
galling.

New connecting red bearing shell found
cracked.

Heavy wear noted on piston side thrust
areas. Heavy hard carbon buildup noted in
area of compression rings. Fourth ring
groove area to be reworked by TDI due to
design / machine error by TDI during
previous modifications.

Nineteen (19) of 32 cylinder liners exceed
spec for out-of-round. TDI to modify -

limits to permit continued usage.

Twenty-one (21) of 32 liners lost crush.
New phenomena. Repairs require machining
of engine block.

Fuel injectors removed and to be charged.

8

from 140* spray pattern to 135 pattern.
Original nozzles had 150' pattern.

1/16/81 Cylinder block bcres found to be distorted.

Four new engine camshafts installed.

- _ , _ _ _ _
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Document Date Probler. Descriptior

3/13/81 R.eworked cylinder heads were returned to
the customer without removing the grinding
compound from the valves and valve seats.

Two reworked pistons returned to customer
without roll pins, which lock the securing
nuts in place.

iylinder liner delivered with wrong
surface finish.

Cracks found in cylinder blocks. All
replaced.

Main engine blocks found to be cracked and
warped. The main block-to-base through
bolts appear to have been improperly
torqued during initial assembly.

One "new" camshaft found to be a rebuilt
unit containing several damaged bearing
journal areas.

The threaded head stud holes in the new
cylinder blocks were not counterbored.
deeper, as TDI had indicated they
currently do. This was to eliminate
cracking of the block near-the stud
holes. The customer re-machined each of
the 256 head studs *n accomot sh the same
intent.

' 4/9/81 Several reworked p' tons were re. rned
,

without groove pins.

In response to a request for 20 a"
| capscrews and washers, TDI supplied 1 7/8"
| capscrews.

Drawings furnished by TDI for head stud
modifications were not applicable to the
studs in question.

50% of the fuel pump bases would not fit
onto the new cylinder blocks because of
slight changes in the design of the blocks.

;
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Docur.ert Date Probler Descriotic'

Two new cylinder liners provided with
incorrect surface finish.

One new cylinder liner provided with
flange thickness larger than
manufacturer's maximum tolerance.

New connecting rod capscrews were found to
be galled and unfit for use.

4/29/81 Service manual showed incorrect
installation of engine camshafts.

2/3 of fuel cam tappet assemblies on ore
engine could not be installed on one
engine because the new cylinder blocks had
not been properly counterbored.

Cylinder liner counterbore depths were off
to such an extent that difficulty
experienced in establishing proper liner
crush.

Weld spatter noted on many seating
surfaces.

Dirt, sand, and metal showings found in
passages and holes which should have been
clean.

Cylinder head water port outlet locations
varied considerably, causing a water flow
restriction.

Air start distributor not properly
assembled at factory.

6/1/81 Exhaust manifold head plate developed a
leak. Cracks found around 2 of 3 tie rods
due to poor initial welding. !

i11/19/81 Defective valve springs found on one
engine.

7/29/82 Valve rotator failed.

Cracks discovered in the intercooler.

:

|
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Docurent Date Prebier Descriotier.

7/29/82 "In nine years of operation every basic
engine component has been modified or
replaced with an improved item, at least
once, with the exception of the crankshaft
(which is obsolete and has not been used
for years), the engine base, the fuel
pumps and the governor. The last two
items are not manufactured by TDI."

10/15/82 Turbochargers replaced.

Exhaust valve lubricating system to be
installed.

3/9/83 Cracks discovered in three cylinder heads.

Reworked cylinder returned to customer
with tap broken off in threaded hole.
Others returned with internal cracks and
damaged flange faces.

I
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Titar f.avigaticr., M. V. Pride of Texas
* Vessel fitted with two DMRV-12-4 engines, Serial No. unknowr.

Rated at 7800 HP at 450 RPM
*

Engines installed 1981 - no information on total engine hours to date.

Document Date Problem Description

7/16/82 Catastrophic piston failure. Due to crack
in piston skirt. Engine had 5791 hours of
operation.

4/1/82 Cylinder block broken and cracked.

Cylinder head cracked.

Cylinder liner cracked.

Piston skirt fractured.

Suspect that all of above problems caused
by water leaking into cylinder from air
intake manifold. Leaking tubes found in
air intercooler.

8/19/82 Cracks discovered in six piston skirts.

7/22/82 Cracked exhaust valve seats in cylinder
heads. Engine had 3000 hours service.

Camshaft lobe design appears to be
deficient. Causes excessive stress on
fuel cam lobe and roller.

.

'
Tappet assembly rollers severely galled.
Believed to be due to camshaft and lobe
placement and inadequate heat treatment.

Fuel cam lobes have failed twice due to
improper heat treatment.

Chrome plating lost from one piston wrist
pin.

All four intercoolers have failed because
of erosion due to high fluid velocity.

Air start valves have suddenly ceased.to
function, for no appa ent reason.

.'
4

--

, -- . - - - - - --.
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Document Date Probler Des -icticr.

Plugs in crankshaft oil ways r.ay be
cracking because improper material used.
Under investigation.

Fuel oil return lines have failed. To be
replaced with heavier wall tubing.

4/1/83 Exhaust valves fail after about 2000 hours
of use. Serious problems with cylinder
head cracks.

Turbochargers experiencing difficulty
supplying sufficient air.

.
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U. 5. Steel, t'.V E. H. Gott

*

Vessel fitted with two DMRV engines (model unknown)
Engine Serial No. 75039-40

* No information on engine hours to date.

Document Date Problem Description

11/13/80- Cracked cylinder head. Replaced.

11/1/79 Cracked cylinder head. Replaced.

6/1/80 Cracked cylinder head. Replaced.

10/8/81 Cracked cylinder head. Replaced.

Note: This information was summarized from
documents provided by U. S. Steel in
response to a subpoena which asxed
specifically for infomation about cyliner
head failures. Many other portions of the
documents were deleted by U. S. Steel, and
it appears that the deleted portions
referred to problems with other engine
parts.

i

:

\.

!

. , - - . - . - - - . . . -, .. . . . . . - ..
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The staf f ur.dcrstands that other TDI encines are in service at statiorary
electric power generators. The operating history of these engines will
be taken into consideration durinc the staff assessment of TDI engines.

.

1

I

!

|
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Reference List'

Shoreham

Letter dated 1/6/84 from B. McCaffrey (LILCo) to H. Denton (NRC)

Board Notification 83-160 dated 10/21/83

Board Notification 83-160 dated 11/17/83

Letter dated 12/9/83 from J. Smith (LILCo) to T. Muley (NRC)

Letter dated 12/9/83 from A. Schwencer (NRC) to M. Pollock (LILCo)

Letter dated 12/29/83 from A. Schewncer (NRC) to M. Pollock (LILCo)

Letter dated 12/16/83 from C. Matthews (TDI) to T. Novak (NRC)

Letter dated 12/16/83 from J. Smith (LILCo) to T. Murley (NRC)

Letter dated 12/16/83 from A. Dynner (Suffolk County) to A. Earley (LILCo)

Letter dated 10/20/83 from A. Earley (LILCo) to L. Brenner (NRC)

Letter dated 10/16/83 from R. Boyer (TDI) to NRC

Letter dated 11/17/83 from A. Earley (LILCo) to L. Brenner (NRC) '

IE Information Notice 83-51, dated 8/5/83

IE Inspection Report 99900334/83-01, dated 10/3/83

IE Information Notice 83-58, dated 8/30/83

Grand Gulf

Letter dated 11/15/83 from L. Dale (MP&L) to H. Denton (NRC)

Letter dated 10/19/83 from L. Dale (MP&L) to H. Denton (NRC)

LER 50-416/83-171/03L-0 dated 11/28/83

Letter dated 10/26/83 from L. Dale (MP&L) to H. Denton (NRC)

LER 50-416/83-082/01T-0

LER 50-416/83-126/01T-0
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San Orcfre Unit 1

LER 50-206/81-017 dated 8/12/81

Letter dated 9/15/81 from H. Ray (SCE) to R. Engelken (NRC)

LER 50-206/80-039 dated 12/23/80

Letter dated 6/8/81 from J. Haynes (SCE) to R. Engelken (NRC)

Marine Applications

Letter dated 12/21/83 from A. Dynner (Suffolk County) to A. Earley (LILCo)

Incluaes many other individual documents.

|

.
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Vender Inspectior History

To cate, the Region IV Vendor Inspection program has inspected the TO:
facility in Oakland, California' nine times. The following inspection reports,

have been published in the POR regarding these inspections:

1. Docket No. 999^;0334/79-1, dated 3/20/79
2. Docket No. 99900334/80-01, dated 1/22/81
3. Docket No. 99900334/81-01, dated 5/27/81
4 Docket No. 99900334/81-02, dated 9/18/81
5. Docket No. 99900334/82-01, dated 4/15/82
6. Docket No. 99900334/82-02, dated 12/8/82
7. Docket No. 99900334/83-01, dated 10/3/83

Attached is a summary by the Vendor Inspection 8 ranch of the TDI inspection
his to ry. The history includes some results from the last two inspections,
which are being reviewed for proprietary information, and which will be
published when that review is complete.

,

.. -.- -- . - - . __ .. . - . ..



ATTACMtENT

.

TRANS AVER:"A DE_AVAL INS?E- :ON H:S' CRY
VEND ^R OR 3R:M ERAN"H'F!NDINGS 1979 .'9E3.

VANUFAC*URINS E: CESS CCN R'_:

1. Performance of requirec inspections for ccmpleted operatiers :n Shop
Engine No. 2931 Tank Luce Oil Sump Inle: Compartment couic :: te
verifiec, in tnat neitner inspection acceptance stamps were : esent on the
route sheets for the comoleted operations nor were inspe:tice reports
available to indicate rejectaole conditions had been found s:en
inspectice.

.

2. Route sheets were not available to confirm recuirec inspectier acceptance
of assemoly operations for the emergency diesel generator (E 3) jacket
water pum: reflected on Drawing No. 101973. Revision C.

2. A:sence O' evi:ence c' 'rsoect'on a::estan:e #cr cer:c e :3 a ofs::J"e:
curing ja:.et water :. : ecificat' ens cerf0-mec in Se::e.:e- a : 3::: er.

~1982.

4 a. Acceptance signoff by QC inspectors was made on route sreets in
regarc to installation of rocker arm hold down bolts. Inese bolts
were subsequently found to be missing on inspection at :ne Shoreham
Nuclear Power Station (St:'S).

.

b. Shipment, of reworked pistons to' San Onofre, Unit 1, prior to' cates
indicated on route sheets by QC inspectors that various manufacturing
operations were accepted.

5. a. Route sheets not issued for rework of 92 pistons from SN:S'anc Grand
Gulf EDGs and there is,' thus, no evidence of inspection acceptance of
the various manufacturing operations.

b. No records of quality activities for rework activities :n Granc Gulf
EDG pistons which was a specjfic requirement of ne pr::aremer:
specification.

6. Absence of required NDE reports for SNPS replacement cylincer Heac
castings.

7 Apparent use of unqualified personnel for performance of NCE caerat' ions on
SNPS replacement cylinder head assemblies.

8. Improper signoffs and dates for acceptance of SNP! replacement cylinder
heads with rescect to reasonnel identity ard use Of 3 surae re se
inspection stamp prior to expiration of the minimum 6-men P re 'oc.

9. Use of a c'fferent harc facing welcing prececu.e scecif'ca ':* :: :na:
specifiec cn tne route sneets for valve seats in SNpS repia:e e-; :ylincer
head assem: lies.

10. Requirements q t orovice: for welcing of arc accepta9ce af i e.2"-- -s-risEDG fuel c'' 'ine clam:s

I
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: Or :: :::::e .'951 Tar.'a::. e :# :'st:- s.'-: :a::' ;! c c :: :: : 'y
...
*

w' n e ;t eer rg Oc.::nen: Crawing irst u::':rs a :- -es e:: ::
performance of specified s:-ess relief nea: treatme-:.

;2. Route sneets for Joe No. 02933 did net provice ins: actions in egarc to
soaging Operations perfor ec on cranksnaft cil plugs.

13. No assem: y routs sneets a'.ailable for SNPS replace e-t cylincer -eac
assem ''es.

CNTROL OF SPE~IAL PROCESSES:

1. Absence of procecures for examination of Level III N2E personrel and
failure :: cualify ce sor e performino vi s;a' exa-o st ors ir a:: -ca :+
wi:n ti''E Coce e:.'-e eat..

2. a. ":rmance of vertical u: positien weicing o, S'<E 5ecti:- :::
ing (Snop Engine No. 2931, Shop Orcer No. 94302) oy welcer

cualified only for,fla; position welding,
b. Welcing of a 2-inch ASME Section III piping assembly by uncualifiec

Welcer.

3. Observations during three different inspections of failure to return
unused welding electrodes in recuired 4-hour issuance ceriod.

4 Identification of welders used for certain operations on Shop Ergine
Nos. 2931 and 2959 could not be verified.

S. Unactectable fillet weld size in Shep Engine No. 2931 Tank Lube Oil Sump
Inlet Compartment due to bad *fitup of tank roof and sicewall resulting in
almost fl'ush condition.

6. Use of welding electrode si':es that were not permitte by appl'cacie
welding procedure specifications on Job Nos. 94922 and 96632.

7. Use of Jc: No. 95395 of welding amperage anc vo'tage ir. excess c' *eic4ng
procedure specification requirements.

8. Performance of welding on Job Order No. 97-485-3085 witnout soecified
revision of welding procedure specification being in welder's possession.

9 Ce-tifi:ation re:c-dr for ordest uct ve exa drat' r re sr-rel d'c ::
i

incicate :ne use of ten cnecspoints by the exa-irer cur'n; tre , a:tica!
examina:icn as requirec ey U.T-TC-1A an: ', er.a! :r::s: ret.

::C'UREYENT CONTROL:.

1. Failure c' Ouality Enginee-ing to coth o:ca e 0.a' 'ec S .-r''e-s >i:
esery 3 :.thi a'ic to prov'ce a mon:nly su- :ary .e cc. csa' a . . -

- *

t: OC a-: urchasirc

L
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2. Es cence *:: ava''a:1e :: ass. e :na :ne sel'er Of aant''s y ?.:6 :'' aq:
jacket na:e amp m ::rs Ocepl'ec witn the :repuirements of :ne pu-: nase
order.

3. Setts Spring Company, a supplier of critical valve springs, had nc: seen
surveyed every 3 years. 'The available evidence showed it was
approximately 5 years since a survey-had been mace.

4' Associa:ec S ring Company (Earnes Group) was placec on tne Accreve:.

Suppliers .is; an: usec for procurement witnou comaleticn of a s. vey o-
aucit.

.5. Kobe Steel Ltd., a supplier of crankshaft, was not surveyec every 2 years.

as requi-e: cy tne cuality assurance program Tae Only avai'able -e:0-0
aas a se'# e'.aluation 5;-vey #t-m complete: Oy .cDe 3:se''i a e i:a-
representative.

6. Fuel oil tucing for Purchase Orcer No. 45333 was acceptec ey rece'v'ng
inspection without issue of a nonconformance report, aitncugh requ' ed
mill test reports had not been received.

7. Purchased Material Specification No. RL 019000 datec Octo:er 6, 1952, was
not approved as required by Engineering Operating P'rocedure 7.

8. A OA program was not imposed on the manufacturer of exnaust silence-s for
EDGs furnisnec to Ferry, Units 1 and 2, as requirec oy Perry Specification
Nos. SP-750-4549-00 and SP-706-4549-00.

,

9. Purchased material specifications for eng.ine mounted electrical cc :rol
cables required only commercial grades of cable and did not invoke
applicable customer specification requirements.

10. a. No available ev}dence to indicate that materials wrich were use to
fabricate EDG ASME Section III Code Class 3 component supports
(Midland) and fuel oil systems (Midland and Granc Galf) were :- cure:
from vencors who were either identified on the Approvec Suop''s-s
List or had been suoject to audits.

b. Prior to 1982, ASME Section III Code fasteners were .p-Ocurec # :=*

vendors who had neither been audited nor were identi'fied on :ne,

Approved Suppliers List as being approved for supply of this :roduct.
11 A::eptance by receiving insce: tion of ASME Se:t'c.c !!! C:de 'astea+*

certifications wnich did_not comoly with purenase order recaireme-:1 wit 9
respect to: (a) confor,mance af enemical compcsi:Rn :: :: r 's!
3pecification requirements, (b) completeness of ecnanica! tes; cat', tr1
(c) compliarce with ASVE Section III Code requireme" s #or -epoet'*: "

material neat treatment.
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I. a '.re :: :: : 'y i: testf ; . e:.i erents of ;a a;-a: '.:A-355'.c(e) n
e ASYE Se::':n III C0 e wnen rur:nasing s:cck ca:e-iais fr:. ursurveyec,

.lvencors.

MATERIAL IDENTITY A*;D CONTROL:

Eleven discrepancies in material icentity observed in a samole of 45 between
:ne-tcentity of material. issued anc tnat recordec as be' :
S/N 77002 piping system component supports. ~ used for Midlanc EDG.

. .

0ESIGN AND DOCUMENT CONTROL:

1. Failure t' com:1y with Division Stancard Practice ',:s. 4.101 anc 4.201re:virements w'th esce:: to:

a. Release :# a c-awing revisien t0 ne snco w'
:.: e:e'.i g a:; :sa:

of the a::'icacie Engineering Cnange Notice # :- Incus:rtai,

Engineering.

Maintenance of the Engineering Change Log, classification of cnanges
b.

as major or minor, and initiation uof requirec f:rms.-

.

2. Parts list and component drawings released by Engineering did net cefine
acceptance criteria for installation of crankshaft cil plugs.

3.
Aosence of any instructions in regard te instaliatie- location of governorlube oil cooler to engine.

4
Failure to com;ly with Orafting Room Practice duri ; 1982 recesign of :ne
EDG jacket water pump in regard to certain layout c-awings not being
either drawn on tracing paper or signed and dated.

5. Dynamic analysis or testing not performed in accor: 1 :e with Stone &
Webster Specification No. SHI-89 after redesign of : .e SNPS ECG jacket
water pumps.

6.
Failure to coeply with Engineering Operating Proceca e 4 anc Crafting Room
practice requirements with respect to signing and ca:ing of calculations
by the designer for the SNPS jacket water pump reces'gn.

7
No evidence of required approval of "D Sheets" by tne applicable
Engineering manager. Examples noted were 0-4986 and 0-4956 wnicn were
entitled, " Assembly Instru tiers," and pertaired t: :~e EDG fa:Let wate-cump.

S. Jacket water pumo analyses datec Se:temoer 24 anc C::::er J. ;952, ar.cJuly 15, 1933,
for SNPS had not eceived recuirec :e* 'fication from :nestaff Registere: Professional Engineer.
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1. .No evidence to i.cicate that racuirec cuarterly submittal of ecm;leted
corrective action activity to the Civision General Manager had ever beenaccomplished.

2. Failure of Quality Engineering to :-ocess a recuirec Ccerective Action,

| Request Form afte customer identification of TDI failure to meet welc
cuality require ents in ASME Sectice III Code Class 3 ciesei generatorOf ing.

3. a. Removal anc replacement of a ce#ective welc.ih Sn : Enginer No. 293;.
Part No. 02-717-02YR. without recuired reje: tion anc cocumentation on.

an Inspect':- Recert.
..

Discositic Of a ci ensional : conf 0rmance :- 5 :: Ea;'ne ': 233'.
c;

Part No. C2-540-07-57, mace c3 CC sucervis':n 1- ut recui-sc
.

submission Of the Inspection Report to the Materiai Review 50a-d for.

( review.

4 Failure to comply with ASME QA Manual requirements witn respect to
imp.ediate identification of nonconforming items on Inspection Reports anc

; segregation of the items.

5. ' Weld shop audit not performed in the fall of 1981,in accordance w'tn-

corrective action commitments made to the NRC.
; EQUI 3 MENT CALIBRATION:

! 1. Actual calibration measurements for micrometers and a pressure gage were
not recorded as require,d by Quality Control Procedure No. IP-100.

2. Gage used to measure, accept / reject the diameter and ceotn of the link roc
Oowel dounterocre had not been identified in acc0rcance with QA p-Ogram
recuirements for calibration equipment.

,

3.
Measures were n0t establisned to assure that tools usec in cran (snaft cii
plug installation were properly controlled and acjustec at scecifiec
periods to maintain accuracy within necessary limits.

; 4 a. A welding macnine in Weld Area No. 3 (Founcry) was cbservec in
September 1983 to have calibration stickers showing a calibration cue

; date of August 30. 1980. The Ct :-og-a.T :s''b st'-- ' e ue ::.!

requirement for this equicment ds 12 months.

O. A heat treat furnace was observec in 50ptemce" 19s2 to have
calibration : tickers on the mete-s anc tem erature re: rcer a iacalibration cue cate of March ;2. 1953. .a

.

L

L



~

_g.

7...-. . .,---. . easisq,.. ~ ..

Failure to perform recci e: semiannual acci s of the F:uncry, Manufac:aring anct
support activities.

10 CFR oART 21 PRACTICES:

1. Records were not ava';able with rescect to fractured thermostatic c:ntrol
valves in Grand Gwi'. Unit 1. EDGs :: 'rcicate eitner tnat an eva'.ation
nac ceen concuctec ' accoccance witn 'C CFR Part 21 recuirements cr :nat.

actions had been tasen to determine wnstner the procuct ceviatice
contributing to tne valve f ractures (i.e. . imprc;er use of raisec face
flanges in connectir; piping) was presert in equi: ment sucaliec to other
:astomers.

2. Nc:1, fica tion 0 af's::ec parties in re; arc tc a rc:+--ta' :re:'e . :-
isoprene flexiole e'ements of drive c0.:~ings .as mace af;e* tre ;.mittec
ca:e in the 10 CFR Part 21 report.

3. Failure to notify tne NRC in regard to:

a. Jacket water pum shaf t failures a SNPS. .

b. Potential defect in fuel injection line tubing that was usec on EDGs
furnished to Grand Guld and San Onofre. Unit 1.

- 0A RECORDS:

1. . Records not available to demonstrate environmenta cualification Of
auxiliary lube oil and jacket water pums motors witn respect to Becntel
Specification Nos. 9645-M-018.0 and 9645-G-QA-1.

2. * ailure to protect records against fire in accorcance witr QA Mar al
~

' requirements notec curing two separate inspections
w

.

MISCELLANEGUS:

Failure to have Certificate of Compliance for SNPS replacement cylince- eac
assemblies notari:ed in accordance with custcmer specification -equire e ts.

.

- __ _ _ _ - _ _ . _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - . _ . . _ _ _ . - . - _ _ _ _ . _ _ _ _ . _ _ . _ _ _ _ _ _ . _ _ . _ _ - . _ _ _ _ _ . _ _ . _. __ _ ._ . _ _ _ _ _ _ . . . . . _ _ _ _ _ _ . . _ _ _ _ . _ _h.
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Number ofSubject
Ncnconfcamances/Viciat'.cns

Manufactu-inc ocess Contrel 13 .

Control of Special Processes
11

P rec a reme a.: "c t*cl
1_'

Ma e-ia' .'ceat' ar.c Ccnt*ci
.

Cesign aac Doc'. ent Centroi
5

Nonconformances and Corrective Action 5
.

Equirment Calibration
4

Internal Audits .

1

10 CFR Part 21 Practices 3 (Violations)
OA Records

3

Miscellaneous
1

.

I
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IRANSAM[RICA DELAVAL, INCORPORAIED
VENDOR PROGRAM BRANCH INSPECil0N HISIORY 5t# NARY

Of NINE INSPECTIONS OHRING 1919-1983
?

NUMH( R Of
.SUBJEC1 NONCONIORMANCI5/VI0tAlIONS

6

MANUI ACillRING PROCESS CONIROL 13

CONIROL Of SPECIAL PROCESSES
11

PROCilRIMINI CONIROL
17

j MAILRIAI 10(NilIY AND CONTROL
1

DESIGN AND DOCUMENT CONTROL 8
i

NONCONf 0RMANCES AND CORRECTIVE ACTION 5

IQUIPM[NI CALIBRATION 4

INil RNAt f.ll0I15
1

10 ClR PARI ?! PRACIICES,

3 (VI0lAl10N5)
QA RECORD 5

3

HISCEILANt005
1

}

,

9

9



F l
*

.

!
!

MANUf ACIURIE PROCESS CONIROL
,

R0lllE SilliIS WIRL NOI AVAILABLE 10 CONIIRM REQUIRED INSPECTION ACCEPIANCE Of ASSIMilLY OPERA 110NS 10k llit! IMERGlNCY DIESEL GINERAIOR (EDG) JACKEI WATER PUMP REFLECTED ON DRAWING NO. 1019/3, RILVISION C.

AH5 INCL Of IVIDINCI Of INSPICIl0N ACCLPIANCE |0R COMPONfNIS MANill ACillRt D DilRING ,lACKI I Wall R PUMP MODil lCAll0N'.
PlRIORMID IN SIPl[MBLR AND OCIOBER 1982.

.

ACCIPTANCE SIGN 0ff BY QC INSPf CIORS WAS MADE ON ROUIE SilEETS IN REGARD 10 INSIALI AIION Of ROCKlR ARM If0LD DOWN[10l 1 5.
Ilit SE BOLTS WERE SUBSEQUENTLY FOUND 10 BE MISSING ON INSPECIION AT IllI SHORLilAM HilCl[ AR POWlR SI All0N(SNPS).

%IllPMINI Of Rf WORKID PISIONS 10 SAN ON0fRE, ilNIT 1, PRIOR TO DAlls INDICAILD ON ROUIE Sil[Il5 BY QC INSPI.CIORS lilAl
VAR 10lls MANillACIURING OPERAll0NS WERE ACCIPi[D.

R0llif Sill!15 NOT ISSULD FOR REWORK Of 92 PISIONS TROM SNPS AND GRAND CULF EDGs AND TilERE IS, 11111 5 , NO EVIDENCI Of
INSPICl10N ACCfPIANCE Of IllE VAR 10ll5 MANUFACitlRING OPIRATIONS.

NO Rf CORDS Of QllAllIY ACTIVITIES FOR REWORK ACTIVIIIES ON GRAND GULF EDG PISTONS WillCU WAS A SPIClflC RLQlllRIMINI01 till PROCllRIMINI SPECIflCATION.

APPARI NI 1851 Of IINQllAt ilIED PER50NNII IOR PERIORMANCI Of NOI OPERAll0NS ON SNPS RLPt ACEM[Ni CYi INDI R lif ADA%I Mill il S.

|

HIQlilHIMtHIS NOI PROVIDED FOR WEIDING Of AND ACCEPIANCI Of SHIARON HARRIS (DG filli Oil LINE C' LAMPS.

PRIOR 10 OCIORIR 1981, MANUFACTURE Of PISTON SKIRI CASilNGS DID NOI COMPLY Wlill INGINIIRING COMPONINI URAWING
IN'.lRill:ll0NS Willt RI SPICI 10 PERIORMANCI Of SPICllllD SIRESS R[Illi fil Al IRIAIMINI.

NO ASSLH0lY R0llIE SliFEIS AVAILABIE FOR SNPS REPLACIMENT CYLINDLR lif AD ASSEMBLIES.
'

.



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - - - ___ _ _ . - _ - _ - _ . _ _ - _ - _ _ _ _ _ _ _ _ _ _ - .

.

.

PROCUREMENT CONIROL
.

PilRCilASID MATIRIAL SPEClflCA110NS FOR ENGINE MOUNTED ELECTRICAL CONIROL CABlLS RIQlllRED ONLY COMMERCIAL GRADl' Of| CAHil AND DID N01
INV0KF APPLICABLE CUSIOMER SPECillCATION REQUIRIMENIS.

.

!

NO AVAll ABLE EVIDENCE 10 INDICATE THAT MATERIALS WillCil WERE USED Id FABRICATE [DG ASME SICil0N 111 CODE Cl ASS ~1
COMPONENT SilPPORIS (MIDl AND) AND IUEL Oll'SYSIEMS (MIDLAND AND GRAND GULI) WLRL PROCURED I ROM V[NDORS Wil0 Wl RI
IllillR IDENilflED ON IHE APPROVED SUPPLIERS LIST OR llAD BEEN SUBJLCT 10 AllDilS.

PR10R 10 1982,

IDINI|f IID ON Illf APPROVID SilPPIilR$ 115i AS AfING APPROVID TOR SilPPlY OfASME SEC110N III CODE FASTENERS WERE PROCURED fROM VEN00RS Wil0 llAD NIIIlliR filIN AllDIilD NOR WIRIIllis PRODilCl.

ACC[PIANCL BY RECEIVING INSPECI10N Of ASME SECTION Ill CODE FASTENER CERilF ICATIONS WHICil DID NOT COMPL Y Willi
2

PilRCllAsi ORDER RIQlliREMLNI5 WIIll RCSPLCI 10:
(A) CONIORMANCE OF ClitHICAL COMPO5II10N TO MAILRIAl SPLCIIICAl10N

,

10R Rl PORilNG OF MAIERIAL lifAI 1REAIMENT.RIQtilRIMINIS, (B) COMPLLIENESS Of MLCilANICAL ILSI DAIA, AND (C) COMPLIANCE WIIll ASHI SECil0N III CODI RIQlllRIMINis
(

.

_ _ _ _ _ _ _ . _ _ ____________ _ _._ _ __ _ _____ _ _ _ _.m__
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.

.

.

.

MATERIAL IDENTITY AND CONIROL

LLLVIN DISCREPANCIES IN MATERIAL IDENilTY OBSERVED IN A SAMPLE Of 45 BE1W[[N THE IDENillY Of MAllRIAt
filAl RICORDID A5 BEING USED IOR MIDI AND [DG S/N 77002 PIPING SYSitM COMP 0NINI SilPPORIS.

I S5tH I) 'AND

.

h

e

1

.

I

e

t

9

e

- - - - - - . _ _ _ - - - - _ _ - - _ - - _ - - _ . - _ _
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.

NONCONf0RMANCES AND CORRECilVE ACTION -

II in THE D ISION( Nf ANA RI D ER B [N C 11 I
i

( AllllRt Of QUAlllY INGINEERING 10 PROCESS A REQUIRID CORRECTIVE ACil0N RIQllISI IORM AlIIR CilS10MIR ll)lNiillCAll0N01 IDI IAllilRI
10 MLEI WLLD QUAllIY REQUIREMENIS IN ASME SECTION III CODE CLASS 3 DIESEL GENLRAIOR PIPING.

.

W[tt) Sil0P At10li NOT PERFORMED IN lilE FALL Of 1981 IN ACCORDANCE WITH CORRECIIVE ACIION COMMIIMENIS MADE TO IlffHRC.

.

0

|
4

|

\

'

i

f

i

<

m. .
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INIERNAL AUDITS
.

e

IAlttlRE 10 PERIORM R[Ql11 RED SEMIANNUAL AllDliS Of 11|[ I0lJNDRY, MANUfAClllRING AND SilPPORT ACllVillLS.

.

t

9

em e

9
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10 CFR PART 21 PRAC11CLS

RICORDS WIRE NOT AVAILABLE WITil RESPECT T0 FRACTURLD THERM 0 STATIC CONTROL VALVIS IN GRAND Gull , ilNil1, EDGs 10
lHDICATE E11HER THA1 AN EVALUATION HAD BEEN CON 00CILD IN ACCORDANCE Willt 10 CIR PARI 21 RIQillRIMLNIS OR lilAI
ACil0NS HAD BEEN TAKEN 10 DETERMINE WHElllER 1HE PRODUCI DEVIATION CONTRIBUIING TO IllE VALVE T RACillRES (I.L ,
IMPROP[R USE Of RAISED FACE FL ANGES IN CONNECllNG PIPING) WAS PRESENT IN EQUIPMENI SUPPLIED TO OIHER CilS10HIRS

IAILURI 10 N0TlfY THE NRC IN REGARD 10:
'

.

.lACKli WATER PI)MP SHAFT FAILURES AT SNPS.
'

POIENilAL DEEECT IN FUEL INJEC110N LINE TUBING lHAT WAS USED IN EDGs FURNISilED 10 GRAND GULF ANDSAN ONOFRE, UNIT 1. .

,

_.

O
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OWNER'S AGENJA

TDI OWilER'S GROUP MEETIN3 WITH NRC

DATE: 01/26/84
~

TIME: 3:00 P.M.

LOCATION: PHILLIPS BUILDING - BETHESDA

1. 0WNER'S GROUP FORMATION AND CHARTER J.P. McGAUGHY

II. 0WNER'S GROUP PROGRAM DESCRIPTION W.J. MUSELER

III. CURRENT STATUS OF MAJOR GENERIC FAILURE

ANALYSIS ACTIVITIES
'

FAAA-

IV. DESIGN REVIEW / QUALITY REVALIDATION PROGRAM
C.K. SEAMAN

(DROR) -

-V. TRANSAMERICA/DELAVAL ACTIVITIES TDI C. MATTHEWS-

VI. INTEGRATED PROGRAM APPROACH . W.J. MUSELER
,

SCHEDULE

VII. SUMMARY J.P. McGAUGHY

. . - - . -- - - - - . _ _ _ . _ . . . - . - .



SUMMARY OF OWNER'S GROUP ACTIVITIES

1. TIE MEETING

NEED FOR A UTILITY IECHNICAL INFORMATION EXCHANGE ON D/G
RELIABILITY EXPERIENCES PROMPTED MP8L TO SPONSOR 1ST D/G

.

TIE MEETING IN ATLANTA ON 10/25/83,

0 26 UTILITIES REPRESENTED

59 INDUSTRY REPRESENTATIVES INCLUDING INPO, NRC, AND0

NSAC/EPRI

PRESENTATIONS GIVEN BY SEVERAL D/G OWNERSO

REVIEWED MUTUAL FROBLEMS AT. BREAKOUT SESSIONS
0

0 ATTENDEES MADE 2 RECOMMENDATIONS

(1) HOLD WORKSHOP OF D/G OWNERS

(2) ORGANIZE D/G OWNERS'S GROUP

O STEERING COMMITTEE FORMED

i

e



SUMMARY OF OWNER'S GROUP ACTIVITIES

(CONTINUED)

2. STEERING COMMITTEE MEETING

STEERING COMMITTEE MEETING HELD NOVEMBER 30, 1983 AT

OAKLAND, CALIFORNIA.

0 12 STEERING COMMITTEE MEMBERS AND 23 OTHER REPRESENTATIVES

FROM UTILITIES, TDI, EPRI/NSAC, FAA REPRESENTED

0 PRESENTATIONS ON SHOREHAM TECHNICAL PROBLEMS GIVEN

BY FAA

0 LIST OF D/G PROBLEMS WERE DEVELOPED FOR DISCUSSION'WITH IDI

O DRAFT CHARTER PREPARED BY AN OG SUBCOMMITTEE

O TDI CONDUCTED TOUR AND PRESENTED INFORMATION ON CRANKSHAFTS,

PISTONS, CONNECTOR ROD BEARINGS, PUSH RODS, QA PROGRAM

0 STEERING COMMITTEE RECOMMENDED IMPROVEMENTS IN TDI'S QA
:

AND PRODUCT IMPROVEMENT PROGRAM AND COMMUNICATIONS

0 STEERING COMMITTEE RECOMMENDED TDI RESPOND WITH WRITTEN

REPORT

0 COMPREHENSIVE REPORT WAS PREPARED BY IDI AND DISTRIBUTED

TO OWNER'S GROUP MEMBERS

.

L



SUM"ARY OF OWNER'S GROUP ACTIVITIES
(CONTINUED)

3. Executive MesTrNa
.

DELAVAL D/G OWNER'S EXECUTIVE MEETING HELD DECEMBER21, 1983,
ATLANTA, GEORGIA.

MP&L AND LILC0 VP'S SPONSOR EXECUTIVE'S MEETING:
O

PURPOSE OF MEETING:

UTILITIES TO MANAGE EFFORT0

DEVELOP COORDINATED EFFORT - BACK TO BASICS
O

ADDRESS NRC AND UTILITY TDI ENGINE RELIABILITY ISSUES
O

DESIGN, MANUFACTURE, IESTINGO

MUST HAVE TDI INVOLVEMENT0

ALL UTILITIES TO SUPPLY ACTIVE TECHNICAL PARTICIPATION
0

ButLD ON LILC0 EFFORT - HIT THE GROUND RUNNING
O

LILC0 APPOINTED AS TECHNICAL PROGRAM MANAGER
0

MP&L V P. WAS APPOINTED TO CHAIR COMMITTEE
0

. _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _



, -

SUMMARY OF OWNER'S' GROUP. ACTIVITIES

(CONTINUED)

4. TDI OG TECHNICAL ~ MEETING

TDI --0WNER'S GROUP IECHNICAL PROGRAM MEETING HELD JANUARY 6,

1984, AT LILC0/SHOREHAM SITE, N.Y.

O LILCO, TUGCO, DUKE, MPal REPRESENTED

0 PROPOSED TDI-0G PROGRAM OUTLINED

0 MAJOR ELEMENTS DEFINED

0 COSTS ESTIMATED

0 AGENDA FOR OG AND NRC PRESENTATION APPROVED

0- RECOMMENDATIONS MADE FOR UTILITIES TO IMMEDIATELY

IMPLEMENT COMPONENTS SELECTION PHASE OF PROGRAM

0 SCHEDULED PRESENTATION TO OG EXECUTIVES FOR APPROVAL
;

O UTILITY PERSONNEL ASSIGNED TO IECHNICAL REVIEWS
,

e

*

*

-me-,ww. ,,,-mmw-ve-veg,---m=-vw w+ m m-w--r--- oe---



[

"

SUMMARY OF OWNER'S GROUP ACTIVITIES

(CONTINUED)

5. PROGRAM APPROVAL - ALL TDI OWNERS

r EXECUTIVE COMMITTEE MET JANUARY 16O
,

0 FINAL PROGRAM PRESENTED TO OWNERS

PROGRAM WAS APPROVED BY ALL PARTICIPATING UTILITIESj 0

O TDI C011MITTED TO EFFORT

;

.

- _ -_ _ ___ _ _ _ _ _ _ ___ _ __ __ _._ _ ______.______._.__________.______._ -._..__._._-.-__



. _ . _ _ . . .

'

.

SUMMARY OF OWNER'S GROUP- ACTIVITES

(CONTINUED)
,

.

6. . 0G UTILITY PARTICIPANTS
~

'

.

GULF' STATES UTILITIES (GSU),

SOUTHERN CALIFORNIA EDISON (SCE).

: CAROLINA POWER AND LIGHT (CP&L) I

i

| DUKE POWER

SACRAMENTO MUNICIPAL UTILITY DISTRICT (SMUD)
. .

'

TEXAS UTILITIES GENERATING C0. (TUGCO)
.

CONSUMERS POWER I

,

MISSISSIPPI POWER AND LIGHT (MPL)
'

''

CLEVELAND ELECTRIC ILLUMINATING CO. (CEICO)

I} LONG ISLAND POWER AND LIGHT CO. (LILCO) . .

.,

GEORGIA POWER.

,

'

.

s

1

,

4

:

; ;

,

- --r---, - - _ . - - _ _ _ - - _ - . _ . . . _ . . .
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Attachment 2
.

TDI DIESEL GENERATOR OWNERS' GROUP

_ . Chairman
J. McGaughy

(MP&L)

Vice Chairman
J. George

(TU)

.

Executive Committee
11 Utilities

-

Program Administration
W. Angle (MP&L)

'

'

Technical Program Director
W. Museler (LILCO)

.
.

Generic Problem Design Review and Quality
Resolution Revalidation Program

(FaAA Lead) (PaAA, S&W, Consultants, Testing Program
DefinitionTDI, Utilities) (Pa AA , Utilit ies)

.

O

e

0

e
e



_ ._ - - - .

D.G. DESIGN REVIEW QUALITY REVALIDATION PROGRAM 32I - 2
,

PROGRAM MANAGER

C.K.st AM AN tot

i

i I |
| DESIGN GROUP COMPONENT SELECTION QUALITY GROUP

CHAIRMAN CHAIRMAN CHAIRMAN
, se noctasirl J.C.m AuurvEn ist m.J NAJocwist
;

;
.

'
I i I It

TASK LEADERS DIESEL OWNERS' Fa A A LEAD SCW LEAD OWNER LEAD
t. SITE ENGLt4EER CONSULTANTS REPRESENTATIVES

, L. A. sw Auct s Irl w.onn (St M.H SCHusitt (01J c.m Asutvin est 1.FEV I. SITE ENGINEERS
#j,'ut "|ct 2. DESIGN SPEC.

"'" '2. VA LV E S , ta# '"*"' 'S'
P. T wot t u sci 3. T DI R E P.

E M ARL sCHM107, ,, g g gg,
3. OTHERs1 EMD

JFh(tuaN/ ts)
i 0 Esitt:0Nes ist

| S IEC
__ | =

} r.u JaCos Isl DOCUMENTATION RVW QUALITY ENCR'G FIELD lilSPECTION
6 TUHOO TASK LEADER TASK LE ADER TASK LEADERj-

sesautEC |F 4 COMPONENT OWNERS' c. AsoulNO isl J.ptlLLY lst J. ( np aN TE (si

S LECTION COMM. REPRESENTATIVES?. DE ARINGS-RGOS- g
GEARS 1.FoAA 1.R48 I I E

-

: N = cooetawsota IFl
2. S E. W 2.HV16'

J. PHILLips ist R. A. CHIN |s| E.H(Ss Isl
]

8. H
D S -CA ST ING S,, , 3. DIESEL CONSULT. 3. R V 12 o. JennscV tsl w.JAcossoN ist r. p HH:as Islp c9,

"'"'''"'" ''' " * " ' ' ' ' ' '
9. ST RUCT UR AL / 4 OWNERf REP. 4. R V 2 O

| IJECHAt4ICAL 5. T DI R E P.
P R joe +Ns f 0N IFS

PERSONNEL |5 PERSOt4NEL | II EST. PERSONNEL | 8 EST. PERSONNEL | 5 EST. Plit"0NilLL | H101AL ESTilJ AT E 14

E NGINE E R'S
b

r . FAILURE AN ALYsts AssOCI ATEs
'

~

s2o - TOTAL PERs0NNEL
! O- O'A?:f R RcPRcstNTATive

C- CoNsVLT Anis

.

. _ _ _ __ __ __ _ _ _ _



. _ _ . _ - - _ . -- . - - _ _ _ _ _ _ _ _ _ - . . . - . - - . __. -. - . _- .-. . . .

|
1

; TDI DIESEL GENERATOR OWNERS GROUP .E-l
i

'
CHAIRMAN

J. McGougby
(MPGL)

VICE CHAIRMAN
J. George

(TU)
.

1

I

EXECUTIVE COMMITTEE PROGRAM ADMINISTRATION
11 UTILITIES W. Angle ( M P a L)

TECHNICAL PROGRAM
DIRECTOR

W. Museler (LILCO)
- - .

_ . .

.

I I
'

GENERIC PROBLEM TESTING PROGRAM
' '

RESOLUTION DEFINITION
! (FAAA LEAD) (FAA A, UTILITIE S)' '

; TDI, UTILITIES)
]
.

1
i . ,..
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i

H-2

PROGRAM PARTICIPANTS
.

'

.

1. OWNERS' GROUP UTILITIES (11)

2. FAAA
.

3.TDI

'

4. SWEC

5. D.G. CONSULTANTS

.

__ _____ _ _ _ _ ___ _



.. . --- - - - - - - _ _ _- - - - - --.___ _ . _- . ._ - -.- .

E3

DR. FRANZ F. PISCHINGER
e CURRENT POSITION

- DIRECTOR, INSTITUTE FOR APPLIED THERMODYNAMICS,
AACHEN TECHNICAL UNIVERSITY, AND

- VICE PRESIDENT, FORSCHUNGSGESELL - SCHAFT FUR
ENERGIETECHNIK UND VERBRENNUNGSMOTOREN (FEV)

| - 30 YEARS EXPERIENCE IN ALL ENGINEERING ANALYSIS AND
i

DESIGN ASPECTS OF DIESEL ENGINES

'e FORMER POSITION
- DIRECTOR, RESEARCH AND DEVELOPMENT, K.H.D. AG,

DIESEL ENGINE MANUFACTURER, WEST GERMANY

- RESEARCH DEPARTMENT HEAD, INSTITUTE FOR INTERNAL
COMBUSTION ENGINES GRAZ

!

o PUBLICATIONS
,

- AUTHORED TEXTBOOKS AND TECHNICAL PAPERS ON '

DIESEL ENGINE DESIGN AND ENGINEERING ANALYSIS

-
.

P

.!
. _ . _-_ ___ _ _- _ - - _ _ _ - _ _ _ _ _ _ _ _ -



_ -- - - - - - - - - - _ - - - - - - - - - - -.._ - - _ - . - -

t

j

!.
N4

PAUL THOLEN
~

|

| e CURRENT POSITION
| - CONSULTANT TO DR. F. F. PISCHINGER, FEV i

e FORMER POSITION <

- DIRECTOR OF RESEARCH AND DEVELOPMENT, K.H.D. AG,
,

j DIESEL ENGINE MANUFACTURER, WEST GERMANY '

! - RESPONSIBLE FOR:
- DIESEL ENGINE DEVELOPMENT
- TESTING AND MEASUREMENT ,

j - THERMODYNAMICS
j - DESIGN ANALYSIS

- DEVELOPED HIGHLY-TURBOCHARGED DIESEL ENGINES

j e PUBLICATIONS .

) " WEAR AND FUEL CONSUMPTION IN DIESEL ENGINES", S.A.E.-

|
MILWAUKEE CONFERENCE, SEPTEMBER 1983

| "TURBOCHARGING OF DIESEL ENGINES", PRESENTED IN TOKYO,-

JAPAN 1977 ,

"NEW PROCEDURES IN TURBO CHARGING OF ENGINES", SIEMAG |j -

| CONFERENCE, WASHINGTON, D.C.1973
|

|

!
!

!
,

- - - - - - - - - - - - - - - - - -_
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! -

!

l

| N-5

. DR. CLIFFORD H. WELLS (FAAA)
!

| e CURRENT POSITION
) - VICE PRESIDENT, RESEARCH AND DEVELOPMENT
j - RESPONSIBLE FOR:
j - FATIGUE AND RELIABILITY ANALYSIS
! - NONDESTRUCTIVE EVALUATION

] e FORMER POSITIONS
j - DIRECTOR OF ENGINEERING MECHANICS, SOUTHWEST
! RESEARCH INSTITUTE
'

- ASSISTANT MANAGER, MATERIALS ENGINEERING AND
RESEARCH, PRATT & WHITNEY AIRCRAFT CORP.i |

| - CHAIRMAN, EXECUTIVE COMMITTEE, MATERIALS DIVISION,
i ASME
l
| e PUBLICATIONS

- EDITOR," FATIGUE OF ENGINEERING MATERIALS AND
STRUCTURES"

i

i

..



H6

GARY W. ROGERS, P.E. (FAAA)

e CURRENT POSITION

- DIRECTOR, FAAA, PHOENIX OFFICE

- RESPONSIBLE FOR:
- RECIPROCATING AND TURBO MACHINERY DESIGN
- VIBRATIONS ANALYSIS AND FIELD TESTING

- CONDUCTED: .

- DIESEL MAIN BEARING AND GENERATOR SHAFT FAILURE
ANALYSIS, A.RKANSAS NUCLEAR - 1

- MOTOR BEARING FAILURE ANALYSIS, SAN ONOFRE - 2
- RCP SEAL FAILURE ANALYSIS, INDIAN POINT- 2

e FORMER POSITION
.

- GARRETT CORPORATION

- RESPONSIBLE FOR:
- G-T ENGINE DESIGN AND DEVELOPMENT
- DESIGN ANALYSIS OF DRIVESHAFT TORSIONAL INSTABILITY
- MEMBER MATERIAL REVIEW BOARD (DESIGNIQUALITY

REVIEW)_,

. __



DR.- LEE A. SWANGER, P.E. (F A AA) 1r-7

. CURRENT POSITION
- MANAGING ENGINEER
- RESPONSIBLE FOR:

- PALO ALTO EXPERIMENTAL LABORATORIES
- METALLURGICAL ANALYSIS

e FORMER POSITION
- DIRECTOR, RESEARCH AND . DEVELOPMENT, IMPERIAL CLEVITE INC.
- RESPONSIBLE FOR:

- COMPONENT DEVELOPMENT
- BEARING FAILURE ANALYSIS
- COMPONENT MANUFACTURE PROCESS DEVELOPMENT

e PUBLICATIONS
- SELECTION OF CRANKSHAFT MATERIALS FOR OPTIMUM BEARING"

PERFOR M ANCE",
SOCIETY OF MANUFACTURING ENGINEERS CM80-392

" DEVELOPMENT IN BEARINGS AND PISTONS", PRESENTED AT-

O MOTOR NO FUTURO, SAO PAULO, BRAZIL, SEPTEMBER 1980

. U.S. PATENT NO. 4333215 " BEARING MATERIAL AND METHOD OF MAKING"

. , , , , , ,



_ _ _ _ ._ - _ __ - _ _ _ _. - _ _ . _ _ - _ _ _ _ _ _ - -. _ . - - . -

.

1

1

!

l m !,

1

PROGRAM CONCEPTS !

,

| 1. FOCUS ON SPECIFIC COMPONENTS
1
I 2. CONSIDER ALL ENGINE COMPONENTS FOR POTENTIAL
! REVIEW

|

3. NUCLEAR AND INDUSTRY EXPERIENCE FACTORED IN
'

I

4. HIGH QUALITY RESOURCES l

5. UNIFIED TEAM APPROACH

6. ADDRESS SUBSTANTIVE ATTRIBUTES
(SMALL "q" VS. CAPITAL "Q" FOR QUALITY)

7. ADDITIONAL TESTING WHERE REQUIRED

8. ADDITIONAL INSPECTIONS WHERE REQUIRED

,

.

. . , - . . w. - _,- --. -..-.,..--.---n.,- . - , - - - . .,-e . ---- -v. ..~. --- , -.- - . ...



- _ - - - - _ _----. - ._ .. -- _

!

IE9

OWNERS' GROUP PROGRAM
ELEMENTS :

-

; e KNOWN PROBLEM RESOLUTION |

(GENERIC AND ENGINE UNIQUE)

* DESIGN REVIEW AND QUALITY :

REVALIDATION (DRQR)

e ADDITIONAL TESTING AND INSPECTION
(WHERE REQUIRED)

e RESPONSES TO NRC QUESTIONS ;

'
.

. _ _ . . _ _ _ _ - - - _ . .,_ ., ,_ -._ _ . _ - -_ ,__ _



- - -

| -

|
.

33E-10

SIGNIFICANT KNOWN PROBLEMS

! 1. CRANKSHAFT

| 2. CONNECTING ROD BEARINGS
'3. PISTONS

4. CYLINDER HEADS |
5. CYLINDER LINERS
6. CYLINDER BLOCK ~

l 7. ENGINE BASE
8. HEAD STUDS
9. PUSH RODS

10. ROCKER ARM CAPSCREWS !

11. CONNECTING RODS |

12. ELECTRICAL CABLE
13. FUEL INJECTION LINES
14. TURBOCHARGER

| 15. JACKET WATER PUMPS
| 16. AIR START VALVE CAPSCREWS
1

|
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.

""
DOCUMENT PACKAGES FOR

NRC REVIEW
j (FOR EACH OWNER)

l 1. SPECIFIC REPORTS ON EACH KNOWN |

PROBLEM
= GENERIC ;

'* ENGINE SPECIFIC

2. ENGINE SPECIFIC DRQR REPORT
~

,

1 3. PREOPERATIONAL TEST REPORTS (VIA
I&E)

4. SPECIAL TEST REPORTS (IF APPLICABLE)
5. RESPONSES TO NRC QUESTIONS

'

* GENERIC
* ENGINE SPECIFIC,

|
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-

|

i
'

X-1
i CRANKSHAFT FAILURE RESOLUTIONi

1. CAUSE IDENTIFIED VIA MULTIPLE METHODOLOGIES
* HOLZER ANALYSIS

'

* MODAL SUPERPOSITION

* FINITE ELEMENT ANALYSIS

2. TEST OF 13 X 11" SNPS CRANKSHAFT CONFIRMED
|

ANALYSIS

3. ADEQUACY OF NEW 13 X 12" CRANKSHAFT CONFIRMED !

* ANALYTICALLY
* TESTING

4. PROBLEM WAS SHOREHAM UNIQUE
i

5. OTHER CRANKSHAFT TYPES BEING CONFIRMED !

I

- -_-
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1

'

|

|

/'

1/4- Connecting rod // / //

[//// [/
chemfor

cha fe s . / /
ch fr C nnecting rod bearing iConnecting rod bearing

|
-

i
'

, Inner surface
|

! [' \
- - <

'
~~

!
'

!

; UNSUPPORTED END
COMPLETELY SUPPORTED END

1

;

; Bearing: Connecting rod configuration Bearing: Connecting rod configuration
with original 11-inch Journals.. with replacement 12-inch journals.

i
<

,

|

. .

Fe A A-M-84-1-8
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1

CRANK PIN. JOURNAL BEARING |
1

-.

11 INCH 12 INCH |
PIN DI AMETER PIN DI AMETER |

.

Peak Oil Film Pressure 2 9,745 psi 2 6,780 psi
.

1

Max. Predicted Yaw 0.00 7 9 inch O.005 2 inch

Max. Calculated Stress 10,931 psi 5,412 psi

Crack Growth Life from 250 hour 3 8,000 hour
From 0.7mm Diameter Defect

.

Fe A A-M-8 4-1-6*
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.

'
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Y-2

BEARING FAILURE RESOLUTION
1. CAUSE IDENTIFIED
2. PROBLEM WAS SHOREHAM UNIQUE
3. NEW SHOREHAM DESIGN FOUND

ADEQUATE VIA i,

|

| * AN'ALYSIS
t * INSPECTION

:

* MATERIAL TESTING

| 4. BEARINGS ON OTHER ENGINES TO BE :
CONFIRMED VIA '

!

! * ANALYSIS
,

: * INSPECTION
* MATERIAL TESTING i

1

,

__ _ _ _ _ _ _ _ _ _ _ __ _- _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ - _ _.
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Figure 3-2. Cross section of crown and skirt indicating the two areas of load transfer
from the crown to the skirt._,
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Figure 3-10. Global model of AE piston skirt.
.
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V-3

| STATUS OF PISTON ANALYSIS
i
!

!

! 1. Three piston skirt types involved

| ( AF, AN, AE)
i
|
i

| 2. Analytical model still under development

i by FaAA
!
i

) 3. Strain gage rig test planned

.

4. German piston consultant engaged for
j additional analysis

5. AE piston operating experience good;

I
.

| * TDI test engine (2)
!

] = Kodiak utility engine (16)

r.,x-u ,,.-,..

4
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i

DESIGN REVIEW / QUALITY
REVALIDATION PROGRAM :

,

| * ORGANIZATION '

o PROGRAM DESCRIPTION
-

|
!

| e SCHEDULE AND STATUS
0

{ e SAMPLE TASK DESCRIPTIONS
i

1

i
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D.G. DESIGN REVIEW QUALITY REVALIDATION PROGRAM 32I- 2

PROGRAM MANAGER
i

C.W.SE Au AN foi

1 I
DESIGN GROUP COMPONENT SELECTION QUALITY GROUP

,

'

CHAIRMAN CHAIRMAN CHAIRMAN
j. e w.nocEnsIrl J C.uapufvEn Isl m.J NAJUCH (s)
!

! I I I I; TASK LEADERS DIESEL OWNERS *
1 FeAA LEAD SCW LEAD OWNf R LE AD; 1. SITE ENGINEER CONSULTANTS REPRESENTATIVES

L. A. swANGE R IF l W. ORA fel u.H sCHusTER lolJ c.s AmutvEn est 1.FEV 1. SITE ENGINEERS
i 2. VALVE S 'j'n'u f 2. DESIGN SPEC.

"'"* ''
, En sClJ suAaf tsi
P. T woL E N Ici 3. TDI REP.

i ,,fe, 2. m Ant scNusof, ,,,
*

4. E MD 3 * I''' " "

} J. I nE EM A N/ lsi
, o EsetteoNis isl

| s i e. C I I I: u 4Acos est
DOCUMENTATION RVW QUALITY ENGR *G FIEL D INT.PE CTION6 TUHho TASK LEADER TASK LE ADER TASK L L ADER! a m Aut Ec tFl COMPONENT OWNERS * o.asoulmo tal J.nfiLLv tsi J Ennawie ni

l DEARINGS RODS-
| | [j GEARS 1.FaAA 1.R48 m I I; N N COOPERRIDE R IF l 7ggg 7ggi

.
8 HE ADS; CASTINGS 3. DIESEL CONSULT. 3. R V 12 o. JEnnsEv es) w.JAccesom ts E. souHs ist

J PHILLIPs tsi R. A. CHIN ls) E.HESS ist;
p o c9 ,,,

9. S TRtlC T UR AL / 4 OWNERS * REP. 4. R V 2 O ""'''""" "' "'*"'" "'
MECil A NIC AL 5. T DI R E P.

{ Pa Jounstou er t
PERSONNEL |5 PERSONNEL | 11 EST. PERSONNEL | 8 EST. PERSONNEL | 5 EST. PE I60NNI L | 010TAL ESTIMATE 14

L NGINE E R*S
bI^ I

F - F AILUAE AN ALysis ASSOCIATES

120 - TOTAL PENS 0NNEL
'

O- OWNER REPHEsENTATevE
C- CONSULTANTS

-.

_ _ _ _ _ _ _ _ _ _
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3

|
|

3&3 !

i PROGRAM DESCRIPTION t

! :

I
: :

PROGRAM IS CONDUCTED IN FIVE PHASES:
;

I

i I. ASSEMBLE EXPERIENCE DATA
i ,

) H. COMPONENT SELECTION
~

,

!

IIL PREPARATION OF TASK DESCRIPTIONS
i

N. IMPLEMENT TASK DESCRIPTIONS
;
'

Y. PREPARE FINAL REPORT

| |
| !

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- __ - - - __ _ _ __ _ ___________ __ __-_____ - - - ---
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1

i

DR/OR PROGRAM FLOW CHART 3E-4'

s
4

! IDENTIFY ENGINE

COMPONENTS
!

I

! 4 4 .

f ASSEMBLE SITE ASSEMBLE INDUSTRY

| EXPERIENCE DATA: EXPERIENCE DATA: . > PilASE .y
j l.R-48 1. NUCLEAR

2. RV-16 2.TDi M ARINE
! 3. R V-12 3. TDI STATIONARY

4 RV-20

Ii J
O!

Pi SE
SELECT COMPONENTS FOR REVIEW

DESIGN REVIEW g OU ALITY REVALIDATION
]
! + +

PREPARE TASK PREPARE TASK

DE S CRIP T")NS DESCRIPTIONS

! I I
1 PilASE

PERFORM CALCULATIONS, PERFORM INSPECTIONS

EVALU ATIONS, REVIEWS T EST S, REVIEW S

i i I

| 1
'

PilASE
j _,

PREPARE AND ISSUE y
;

i FINAL REPORT

1 s

,

4

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _
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!
!

,

Es

I. ASSEMBLE EXPERIENCE DATA
|
'

,

A. SITE EXPERIENCE t

i

! MAINTENANCE RECORDS '

i
'

OPERATING LOSS
,
.

j DESIGN CHANGES & IMPROVEMENTS
.

FAILURES
'

B. INDUSTRY EXPERIENCE i

NUCLEAR - ALL MANUFACTURERS

l NON-NUCLEAR - TRANSAMERICA DELAVAL ONLY :

I

C. COMPUTER SUMMARY REPORT :

1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ .
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i

i

32I 6

| II. COMPONENT SELECTION
A. TRANSAMERICA DELAVAL PARTS LIST

| * BASE DOCUMENT
'

* IDENTIFY COMMON PARTS :
.

'

B. SELECTION COMMITTEE,

! * OWNERS REPRESENTATIVE
= SWEC
* FAAA

'

* TDI
* DIESEL GENERATOR SPECIALIST,

| C. SELECTION BY CONSENSUS !
! * COMPONENT FUNCTION (CLASSIFICATION)
j * REVIEW EXPERIENCE DATA

j D. OUTLINE MINIMUM REVIEW REQUIREMENTS i

i * IDENTIFY IMPORTANT QUALITY ATTRIBUTES
* OUTLINE DESIGN REVIEW REQUIREMENTS -

i

E. SHOREHAM R-48 COMPONENT SELECTION '

,

* TOTAL COMPONENTS - 217
* DESIGN REVIEW 152-

* QUALITY REVAllDATION 133-
,

| * TOTAL COMPONENTS REVIEW OR REVALIDATED 166-

f '

|

I
_ _ _ _ - - _ _ - - _ _ _ _ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _

-
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|

.

i

VI 7
'

IIL PREPARATION OF TASK DESCRIPTIONS
.

! A. TASK LEADER ASSIGNED
| * ENGINEERING OR QUALITY SPECIALISTS i

; * RESPONSIBILITIES
i '

B. QUALITY REVALIDATION
* NDE.
* DESTRUCTIVE EXAMINATIONS
* IDENTIFY SAMPLE SIZE
* PROCEDURES SPECIFIED

C. DESIGN REVIEW ;

* INDUSTRY STANDARDS |

! * DETAll METHODOLOGY & REQUIRED INFORMATION
,

j = UNIQUE ANALYSIS (FEM)
!

! * EVALUATIONS

D. TASK DESCRIPTION REVIEWS

|
* OWNER'S REPRESENTATIVES

i

i * TDI
: * GROUP CHAIRPERSON & PROGRAM MANAGER
I |

.

--
- ,
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I

!
, 3

!
YI8

| N. IMPLEMENT TASK DESCRIPTION

A. REVIEW / REVALIDATION IMPLEMENTED BY TASK !i

| LEADER

| B. QUALITY REVALIDATIONS
* USE OF SPARE OR REPLACEMENT PARTS |

* ENGINE INSPECTIONS & TESTS
* DOCUMENT RESULTS -

t

* ANALYZE RESULTS (USE DESIGN GROUP IF NECESSARY),

C. DESIGN REVIEWS
;

i * REVIEW EXPERIENCE DATA
'

* CALCULATIONS PERFORMED
* EVALUATIONS BY CONSULTANTS
* FEEDBACK TO QUALITY GROUP

D. IDENTIFY RESULTS AND RECOMMENDATIONS
* REVIEWED BY OWNER'S REPRESENTATIVES, TDI, GROUP I

1 CHAIRPERSON AND PROGRAM MANAGER
| * COMPONENT ACCEPTABLE '

) * INCREASE INSPECTION I MAINTENANCE FREQUENCY
q * UPGRADEIREPLACEMENT

:
;

.

'

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _.
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:

i

!
1

i

I

; 'llI-9

| Y. PREPARE FINAL REPORT |
|
|

! EXECUTIVE SUMMARY ;

PROGRAM DESCRIPTION
.

METHODOLOGY FOR SELECTING COMPONENTS

SUMMARY LIST dF COMPONENTS AND CLASSIFICATION

METHODOLOGY AND RESULTS OF COMPONENT DESIGN
REVIEW

METHODOLOGY AND RESULTS OF COMPONENT QUALITY
REVAllDATION

! TABULATION AND DISCUSSION ON ANY DEVIATIONS THAT
WERE FOUND

! CORRECTIVE ACTIONS AND RECOMMENDATIONS

l



__ __ . - _ _ . . .

i

:

! SCHEDULE / STATUS H -10
! R48 LEAD ENGINE (SHOREHAM)t

il/l 12 /1 1/1 2/1 3/l 4/l
!

I. ASSEMBLE EXPERIENCE

H. COMPONENT SELECTION,

!
I III. PREPARATION OF TASK ''

DESCRIPTION M

IE . IMPLEMENT TASK 9
DESCRIPTION d

Y. PREPARE FINAL REPORT

i

I

i
!

-| t

|
_ ______ _ ___
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|

| SCHEDULE / STATUS E - II

| LEAD V-ENGINE (GRAND GULF, V-16)
:

l
~~

1 l/l 2/1 3/l 4/l 5/l 6/l

I. ASSEMBLE EXPERIENCE
DATA

II. . COMPONENT SELECTION !

| III . PREPARATION OF TASK | |
| DESCRIPTION I I

-

.

IE. IMPLEMENT TASK
| |I DESCRIPTION

I

.Y PREPARE FINAL REPORT

!

l

) I
,

1

.__ - _ - _ . - -
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PRELIMINARY DRQR SCHEDULE 3II- 12
CALL PLANTS)

1/8 2/1 3/l 4/l 5/l 6/l 7/l

I. ASSEMBLE EXPERIENCE
DATA b/[[[[d !

E COMPONENT SELECTION
R 4 8's ]
V- 16's

v 12's |
V-20 d

III. PREPARATION OF TASK
DESCRITIONS ( ALL UNITS) f///M |

lY IMPLEMENT TASK
DESCRIPTION ( ALL UNITS)

| DES 1GN F/////j ]
! OuAllTY * ////// |

Y.lSSUE FIN AL RE PORTS

I R - 4 0's 6 6 O
O OOOOOv - 16*

O'

v-12 s
oV-20s

*lNSPECTIONS, NDE ETC.WILL BE PERFORMED IN ACCORDANCE WITH EXISTINGi

i SITE CONSTRUCTION AND S/u TESTING SCHEDULES
!

|
!

_ __ _
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|
'

I

!
'

!
'

i

l
-' M-1

INTEGRATED PROGRAM APPROACH
i

e GENERIC CONCERNS RESOLVED ON; :

! LEAD ENGINES
:

e DESIGN REVIEWS OF LATER ENGINES,

| BUILT ON EARLY UNITS

e SAMPLE INSPECTIONS ON ALL UNITS !

| INCREASE SAMPLE UNIVERSE ;

e CONFIDENCE BUILDS AS PROGRAM
PROGRESSES

|
!
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TDI OWNERS GROUP SUMMARY SCHEDULE .DE- l

( PRELIMIN ARY )

ACTIVITY JANI FE81 MARI APRI MAYI JUNEl JULYI AUGl SEPTl OCT1 NOVI DECI JANI
,

' I. KNOWN PROBLEMS
(LEAD UNIT INSPECTIONS)A" LYSIS1. CRANKSHAFT

| |COMP TE
I (LEAD UNIT INSPECTIONS)

2. BE ARINGS ^$'p(S S,g gV
;

i
' 3. P ISTONS A N A LYSIS |
! (maOUSTRIAL

i E UNIT [ (LEAD UNIT INSPECTIONS)

] INSPECTIONTS | | |
! 4. OTHER S AN ALYSIS | INSPECTION E TESTING AS REQUIRED
4

i
H. DESIGN E. QUALITY REVIEW (OROR)i

S1. COMPONENT SELECTION gm ,

j 2. TASK DESCRIPTIONS f///A I
, ,

) 3. DROR IMPLEMENTATION '///M I
j 4. FINAL REPORTS

R - 4 8's O h 8
V- 16's n aoos o
V - 12 O
V-20 0

Hl. TESTING / MAJOR INSPECTIONS

I.R-48 ////A LEAD R-48 (OTHERS TBD),

; I I l
!

2. V - 16 |LE ADV-86(TENT ) (OTHERS TBD)

! 3. V - 12 tad

i 4. V- 20 tad

i

!
'

.
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!

! REQUIREMENTS FOR LICENSING
!
;

f 1. RESOLUTION OF SIGNIFICANT KNOWN
i PROBLEMS .

'

|
GENERIC (IF APPLICABLE)e

i

ENGINE UNIQUE
-

*

!

2. COMMITMENT TO DROR PROGRAM
!

| 3. COMPONENT SELECTION (DRQR) AND PRELIMINARY
I REVIEW OF SELECTED COMPONENTS FOR SIGNIFICANT |

' ITEMS

4. COMPLETION OF PREOP TESTING AND ANY ADDITIONAL
TESTING (100 HRS. @ FULL POWER FOR SOME UNITS)

5. COMPLETION OF ANY MAJOR INSPECTIONS
(CRANKSHAFTS, BEARINGS, AND PISTONS)

!
..

___
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