Docket No.

LICENSEE: Mississippi Power & Light Company
FACILITY: Grand Gulf Nuclear Station, Unit 1

SUBJECT:  SUMMARY OF JULY 13, 1984 MEETING WITH MP&L TO DISCUSS THEY
INSPECTION OF A TDI DIESEL ENGINE AT GRAND GULF, UNIT 1

On July 13, 1984, a meeting was held in Bethesda, Maryland to discuss the
inspecticn results obtained on one TDI diesel engine at Grand Gulf, Unit 1.
The teardown inspection of the Division 1 diesel engine had been ordered

by the NRC on May 22, i984. The meeting was attended by representatives of
NRC, NRC consultants, MP&L, MP&L consultants, DOE and IEAL. An attendance
list is enclosed (Enclosure 1). A copy of the vugraphs used by MP&L for
their presentation is also enclosed (Enclosure 2).

J. Richard (Sr. VP) briefly summarized the inspection results obtained to

date and concluded that the TDI diesels (Division I and 11) were acceptable

for full power operation. T. Cloninger (MP&L) and B. Angle (MP&L) continued
the presentation covering the material in the handout and the specific details
of individual component inspection. The main topics covered were operational
history for both diesels, turbocharger bolt failure, crankshaft deflection
tests, differences in fabrication of the cranksha«fts for Division I and 4.

and the augmented inspection program. T. Cloninger summarized the presentation
and indicated that the DR/QR-Phase II Report from MP&L would be submitted in
September, 1984,

The staff and their consultants then proceeded to discuss the MP&L submittal

of July 5, 1984 which presented the teardown inspection results for the

Division I engine, a comparison of Division I and II components and the augmented
maintenance/surveillance program. The failure to start events were also dis-
cussed and their relationship to engine reliability.

M. D. Houston, Project Manager
Licensing Branch No. 4
Division of Licensing

Enclosures:
As stated
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MPeL D/G PRESENTATION QUTLINE

Enclosure 2

uLy 13,
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1.0

HISTORY -- MILESTONES

(APPROXIMATE DATES)

1975, 1976

D/GS MANUFACTURED AND TESTED AT TDI

1977 - 1980

NOV

JUN

AUG

SEP

DEC

DEC
JAN

MAK

MAY

JUN

JuL

JuL

JUL

® D/GS INSTALLED AT GGNS

1981

® KEPLACED AF PISTONS

® INCORPORATED SIMs

1982

® BEGAN Low POWER TESTING

1663

® SHOREHAM CRANKSHAFT FAILED

1983

® DIvISION | FIRE

1983

®* TDI D/G OwNER'S GrOUP FOKMED

1983~

1964

® KEPLACED AF MODIFIED PISTONS WITh AE

1984

® INSTALLED TEMPORARY GAS TURBINES

1984

® NKC ORDERED DIVISION I DISASSEMBLY AND INSPECTION
30, 1584

°* DIVISION | ENGINE KEASSEMBLED AND TESTING LEGAN
5, 1984

® Division I PM AND NkC TESTING COMPLETED
5-8

® Division Il TUKRBOCHAKGEx INSPECTED, KEFUKEISHED AND

TESTED

13

* FINAL PKESENTATION MADE TO IKC



2,0 OPERATIONS PRIOR TO JUME 1984 INSPECTIONS

2.1 OpPERATING DATA
® TotaL Run TIMES
® ToTaL STARTS

° DieseL ReLIARILITY (VALID TESTS)

2.2 SUuMMARY






2.1 (CONTINUED)

DIESEL RELIABILITY

VALID TESTS: Division I -- 105
Division Il -- €1
166

VALID FAILURES: 3(1DPiv] - ConTROL SYSTEM ELECTRICAL

COMPONENT, 2-D1v I - UNKNOWN)

STAPT RELIABILITY: 98,27

DATA ESTIMATED AS OF JuLy 9, 1984,



2,1 (CONTINUED)

COMPONENT IN-SERVICE HOURS, APPROXIMATE

DIVISION I* DIVISION II**

AE P1sTce SKIRTS 270 200
CONNECTING RoD BEARINGS 270 200
MAIN BEARINGS 1400 300
CRANKSHAFTS 1400 900
BLOCKS 1400 300
BASE 1400 800
CAMSHAFTS 1400 acC
PusH RoDs 270 150
MAIN ConNNECTING RODS 1400 900
Link Rops 12 800 oCe
7 @ 14CC
PisTon PInN BusHINGS 18 80C 800
15 @ 1400
LINERS 5 @ 800 1 a 200
13 2 1400 15 @ 900
CYLINDER HEADS 6 a 27C 2 2 2C0
10 @ 1400 14 3 SC0
Piston Crowns 1400 900
TURBOCHARGERS 560 90¢C

NOTE: * DATA AS OF DISASSEMBLY, May 25, 1984,
** DATA AS oF JuLy 1, 1984,



2.2 SUMMARY

® 2 MAJOR DISASSEMBLIES AND INSPECTIONS HAVE BEEN PERFORMED
PrIOR To JUNE 1984 -- SoME PRODUCT IMPROVEMENTS WERE

IMPLEMENTED

® GCNS TDI D/G START RELIABILITY IS 98.,2%
® MaJor ORIGINAL ENGINE KEY COMPONENTS HAD uUP TO 1100
Hours OPERATION, IMPROVED PARTS SUCH AS AE PiIsToNnS
PusH Rops WERE INSTALLED., SOME PARTS WERE REPLACED

AS STANDAPD MAINTENANCE PRACTICE






3.1

SCOPE OF INSPLCTIONS, Divisich |

MET OR EXCEEDED KEQUIREMENTS OF IMAY 227, 1664 NKC OKDER
* CONSIDERED TDI D/G UWNER'S GROUP KECUMMENDATIONS
KEVIEWED BY INDEPENDENT CONSULTANTS

TyPES OF NDE PERFORMED INCLUDED:

LIQUID PENETRANT
® MAGMNETIC PARTICLE
® UNTRASGUND

® KADIOGKAPH















3.4

SUMMARY OF KESULTS OF JUNE 1984 Division 1 INSPECTIONS

OVER 2,000 NDE INSPECTIONS PERFORMED

ALL NCTED INDICATIUNS WERE IDENTIFIED AND DISPOSITIONED

3 TURBOCHARGEKR STATICNAKY NOZZLE KING BOLTS WEKE FOUND
EROKEN = BOLTS AND NOZZLE KINGS WEKE KEPLACED

ALL COMPONENTS CUNTAINED I NRC ORDER ACCEPTABLE FCR
FUKTHER SERVICE



4.0 PCST INSPECTION TESTING, DIVISION 1

4,1 VENDOR KRECOMMENDED TESTING

4,2 NKC KEQUESTED TESTING

4,5 SUKRVEILLANCE TESTING

4.4 TESTING INCIDENTS

4,5 SUMMARY















5.0 DIVISION I AND DIVISION 1] SIMILARITY VEKIFICATION

SIS

PURPCSE

SCOPE

KEY COMPONENTS

KEVIEWS

SUMMARY






5.4 SCOPE OF SIMILARITY KEVIEW

® ESTABLISH A TIME FRAME FOk MANUFACTURE OF COMPOKENT

® KEVIEW FoLLOWING THREE CATEGURIES FurR EACH COMPONENT

® MATERIALS

®* DrRAWINGS

® PRUCESSES












5.4 (CONTIKUED)
PROCESSES KEVIEW
y IDENTIFIED THE APPKOPKIATE KOUTE SHEETS
(MANUFACTURING INSTKUCTIONS)
. COMPARED LATEST KEVISION TO TIME FrAME

’ KREVIEWED ALL ROUTE SHEET REVISIONS THAT UCCUKKED
DUKING THE TIME FKAME

: DETERHINED IF ANY REVISIONS AFFECT SIMILAKITY

) IF A PUKCHASZD PAKRT REVIEWEL KECEIPT InSPECTICAS
KECOKLS






6.0 AUGUMENTEL INSPECTION PLAN

MAINTENANCE ACTION

Alk KoLL ENGINE

VISUALLY INSPECT EXTERNALS OF
ENGINE BLOCK ARD BASE

VISUALLY INSPECT ALL CCNNECTING
RCDS AND CHECK FOR PRELOAD
RELAXATIUN

INSPECT LUBKICATING CIL FOR
WATER

SEND LUBRICATING OIL SAMPLE
TO LABORATORY FORK ANALYSIS

INSPECT SAMPLE OF LUBRICATING
OlL FROM BOTTOM OF SUMP FOK
WATER

RECOKD FILTER DIFFERENTIAL

CHECK Z5% GF CYLINDER HEAD STUDS
ROCKER ARM CAPSCKREWS, AIR START
VALVE CAPSCREWS FOk PRELUAD
RELAXATON

FREQUENCY

AT 4 HUUKS AFTER SHUTDOWN AND
WEEKLY THEREAFTEk., ENGINE
ALSO Alk KOLLED PRICK TC
MANUAL START,

[MOUNTHLY OR AFTEK EVERY L&
HOURS OF ENGINE OFERATION,
WHICHEVER COMES FIRST,

AFTER U STAKTS UR 270 R“OUKS
OF ENGINE OPERATION, WHICH-
EVER COMES FIKST,

FIONTHLY Uk AFTER <& HOUKS OF
ENGINE OPERATICH, WHICHEVER
COMES FIKST,

MONTHLY

FIONTHLY

MONTHLY

AFTER 270 HOUKS OF ENGINE
OPERATIUN UK KEFUELING U TAGE
WHICHEVER COMES FIKST,



6.0 (CONTINUED)

AUGUMENTED INSPECTICN PLAN

MAINTENANCE ACTION

VISUALLY CHECK CAMS TAPPETS
AND PUSH kCDS$

CHECK CRANKSHAFT DEFLECTION

KECORD PEKTINENT ENGINE
OPERATING PAKRAMETERS

CLEAN AND INSPECT "Y"” STRAINERS
AIR SYSTEM

CHECK THE KOTOR FLOAT OF

AT LEAST UNE TURBOCHAKGEK AND
INSPECT STATIUNARY NOZZLE RING
BOLTS

—_———

FREQUENCY

KFTER 270 HOURS OF ENGINE
OPERATION OR KEFUELING
UUTAGE, WHICHEVER COMES FIKST,

AFTER 270 HOUKS OF ENGINE
OPEKATION OR REFUELING QUTAGE,
WHICHEVER CUMES FIRST,

DURING SUKVEILLANCE TESTING.

GUAKTERLY

AFTER 270 HOURS OF ENGINE
UPERATION OR REFUELING OUTAGE,
WHICHEVER CCMES FIRST,



7.0

CONCLUS [ONS

Division | D/G ENGINE AND TURBCCHAKGEKS WERE DISASSEMBLED
INSPECTED, PArTS DISPOSITIONED AND SATISFACTORILY TESTED
IN ACCORDANCE WITH THE VENDOR’S KECOMMENDATIONS, REQUIRE~-
MENTS, TDI OWNEK'S GROUP GUIDELINES, AnWD inP&L’S FAIKTE-
NANCE PRACTICES

VERIFICATIONS OF THE SIMILARITY OF DIviSIion | ALD
Division II KEy COMPONENTS WEKE MADE, THE ENGINES AND
COMPONENTS WEKE DETERMINED TG HAVE SIMILAR AS-
MANUFACTURED QUALITY

BASED ON THESE FAVCRA3LE COMPARISONS, DISASSEMBLY ANKD
INSPECTION OF THE DIVISION I] ENGINE IS NOT WAKRANTED
AT THIS TIME

AS A KESULT OF THE FAVORABLE FINDINGS hABUVE, A KEVISED
AUGMENTED MP&L INSPECTION, MAINTENANCE, AMND TESTING
PROGRAM HAS BEEN FROPOSED, THE PROCGraM 18 UESIGLED TO
MAINTAIN HIGHEST PUSSIBLE KELIABILITY AND AVAILABILITY
OF THE TD] EMERGENCY DIESEL GENERATOK SYSTEM

THE TDI UWNEk'S GROUP DR/GK PrOGKAalM RECOMMENDATICNS AMND
GUIDELINES WiLL CONTINUE TO BE IMPLEMENTED AS AFFAOPRIATE
TO GGAS

THE MP&L PROGRAM IMEETS Ok EXCEEDS THE INTEWT UF ThE NKC
REQUIREMENTS, TDI UG GUIDELINES AND INDUSTKY PrACTICES

THE ACCEPTABLE CONDITIGN OF THE DIVISION | AND LIVISIUN
II ENGINES HAS BEEN ADEQUATELY DEMUNSTKATED TO PERMIT
FULL PUWER UPEKATIUN
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