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FAILURE CAUSE:  A: LiA-off seal kinding) cloturs.

THE LIFT-OFF SEAL (1115 A SPRING LOADED, PRESSURE ACTIVATED, FACE RIDING, CARBON NOSED SEAL. THE SEAL HAUSING AND PISTON RING ARE MANUFACTURED UTILIZING
A-266 CRES BAR (2]. A-286 CRES WAS SELECTED FOR IT5 COMPRESSIVE STRENGTH, RESISTANCE TD HIGH-PRESSURE HYORDGEN DEGRADATIOM, AND CRYDGENKE MECHANICAL
PROPERTIES. THE MATERIAL IS SOLUTION TREATED AND AGE-HARDENED. THE SEAL PREVENTS HYDROGEN LEAKAGE INTG THE TURBIN DURING PRESTART AND FROPELLANT
LLMP. THE TURBOPUNE IS ASSEMBLED WITH A PRELOAD ON THE SEAL NOSE WHICH MATES WITH THE OUTSIDE DIAMETER LIF OF THE THIRD.STAGE SLEEVE (3] THE EEAL NOSE
5 MANUFACTURED UTILIZING PSN CARBON, WHICH WAS SELECTED FOR | TS SURFACE VELOCITY WEAR CHARACTERISTIOS {2) THE PISTON RING |5 DESIGNED TO PROVIDE AN
NTERFERENGE FIT AITH THE OUTSIDE DIAMETER OF THE CARBON RING. HT424 EPOXY RESIN IS UTILIZED TO BONG THE CARBON RING (1 THE PISTON. THE MATING LIF OF THE
TI4RD-STAGE SLEEVE IS HARD CHROME PLATED AND PULISHED TO FROVINF A SKIOOTH AND WEAR RESISTANT SEALING SURFACE. BOTH THE SLEEVE MATING SURFACE AND
THE LIFT-OFF SEAL NOSE ARE REGLIRED TO BE FLAT WITHIN 3 HELIUM LIGHT BANDS. THE SEAL PRELOADIS SUPPLIED BY 58 MAIN SFRINGE MANUFACT URED UTILIZING 307 CRES
SiR 2] THIS MATERIAL WAS SELECIED FOR ITS MODULUS OF ELASTICITY AND DUCTILITY AT CRYCGENIC TEMPERATURES. AND ITS FROPER TIES ARE NOT DESRADED 1N &
HYDPOGEN ENWIRCNMENT (2).

CURING START, A PRESSURE LINBALANCE DEVELOFS AGROSS THE StAL TO OFFSET THE SPRING LAD AND RETRACT THE SEAL ALLOWNG HTOROGEN COOLANT TO ENTER THE
TURBINE TIIE 5FA| REMAINS OPEN UNTIL THE PRESSURE DECAYS DURING ENG INE SHUTDOWN. THE SEAL RETRACTICN IS ACCOMMODATED BY AM INTERKAL CAVITY, WHICH IS
WENTED To) AMBIENT PRESSURE THROLUIGH AN EXTERMAL DRAIM LINE. THE CAWITY DRAIN LINE 1S ELECTRO-DISCHARGE MACHINED THROUGH THE SEAL HOUSING, ELIMINATING
THE NEED FOR PLUG WELDS, AND MATES YATH A FASSAGE AT THE MAIN HOUSING () INTERFAGE. THE SEAL AT THIS LOCATION |8 PROVIDED BY A PRESSURE ASSISTED
"COUGHNUT STATIC SEAL (%), WHIGH SEATS IN A GRODWE (0 THE SEAL HOUSING FLAMCE, THE SEAL I3 MANUFACTURED UTILIZING SILVERFLATED A-2E6 CRES BAR (2}, A-288
CRES WAS SELECTED FOR ITS COMPRESSIVE STRENGTH, RESISTANCE TO HIGEH-PRESSURE HYDROGEN OEGRADATION, AND ITS MECHAN CAL FROERTIES AT CRYOSENIC
TEMPERATURES. THE MATERIAL I35 SCLUTION-TREATED AND AGE-HARDEMNED. THE SILVER PLATING PERMITS CONFORMANCE CIF THE SEAL TO MIHOR IRAEGULARITIES B THE
MATING SURFACES. A WIRE RETAINER (5) MANUFACTURED UTILIZING 302 CRES, HOLOS THE "DOUGHNUT' SEAL IN THE RECESS OF THE LIFT-OFF SEAL. TQ PREVENT
ISLODGEMENT DURING HaNO! ING AWD IMSTALLATION. THE BOLT PATTERM OF THE LIFT-L0FF SEAL AND hAIN HOUSING ARE NMON-SYNMETRICAL TO ASSURE PROPER ALIGHMENT
OF THE DRAIMLINE PASSAGES DESIGH SMALY SIS SHOWS THAT WITH THE WORST COMBINATION OF TOLERAMCES, ADEQUATE SEAL COMPRESSION WOULD BE MMHTAINED :
OVER THE FLILI RAMGE OF POSSIBLE DEFLECTICNS, DRAIN LINE PRESSURE AND TEMPERATURE ARE MCGMNITORED ON ALL GREEN RUNE, WHICH WOULD INDICATE AMY HOT-GAS
LEAKAGE PAST THIS SEAL, THE STATIC SEAL |3 A NUN-SERIALIZED PART WHICH | NOT TIME HISTORY TRACKED BUT HAS INFINITE ALLOWABLE LIFE 7

Al CRES BAR. THE WEDGE RING PRELOAD 15 SUPPLIED BY 16 SPRINGS MANUFACTURED UTILIZING 302 CRES WIRE. THE PUMP-EMND SFRINGS ARE BOTTOMED AGAINST A 302
CRES PLATE, WHICH IS SECURED BY A MATIMG GROOVE IN THE HOUSING, THE TURBINE-END SEAL EPRINGS ARE SOTTOMED AGAIHNST A-288 CRES FLATE, WHICH 15 SECURED T
THE HOUSIMNG UTILIZING TWELVE 300 SERIES CRES SCREWS, A-286 AND THE 300 SERIES CRES ALLOYS WERE SELECTED FOR THE SAME CHARACTERISTICS DISCUSSED ABOVE.
THE SCREWS ARE STAKED AT THE SEAL ASSEMELY TQ PREVENT ROTATION, ASSEMBLY PROCEDURES FOR LOCKING DEVICES ENSURE DEFECT-FAEE MNSTALLATION {8).
MOVEREHNT OF THE SEAL FISTON IS GLWDED BY A BUSHING WHICH PILOTS (M A GROUVE [N THE SEAL HOUSING. THE BUSHING |5 MANUFACTURED UTILIZING VESPEL 5P-211
WHICH WAS SELECTED FOR TS LUBRICATING CHARACTERISTICS (2). THE PISTON DIAMETERS WWHKSH MATE WATH THE VYESPEL SEALS AND THE BUSHING ARE CHROME PLATED T0O
PRINVIDE A SMODTH SLIDING SURFACE. THE CAVITY DRAIN LINE IS SIZED TO ACCORM ODATE THE PREDICTED LEAKAGE WHICH VWILLD RESULT FROM ONE SECOMDARY SEAL
MAISSIMNG

THE LIFT-OFF SEAL HOUSING |5 SEGURED T( THE MAIN HOUSING BY 12 BOLTS (5) AND CUPWASHERS (1403 WHICH ALSO ATTACH THE TURBINE HB LABYRIMTH SEAL {11) AMD THE
SECONC-ETAGE AFT PLATFORM SEAL (12). THE LIFT-OFF SEAL HOUSING DUTSIDE DIAMETER AND MAIN HOUSING INSIDE MAMETER ARE CLOSELY TOLERANCED TO ASSURE
ACCURATE PILOTING OF THE SEAL STACK AND MINIMIZE THE EEFECT OF HOUSING DEFLECTIONS ON THE SEAL INTERNAL CLERRAMCES GROOVES IN THE MAIN HOUSIMG AND
TURBINE HUB LADYRINTH SEAL PILOT THE STATIC SEALS (13) AT THESE LOCATIONS. BNALYSIS REVEALS THAT THE LIFT-0FF SEAL DESIGN ALCNG WITH OFERATING CLEARANGES
FRECLUDES A COMPLETE LIFT-OFF SEAL CLOSURE (14).

THE LIFT OFF SEAL FUNCTIINAL OPERATION WAS DEMONITRATED BY DESIGN VERIFICATION TESTS {15).
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(1] FOMAZID {21 R35-8580-10; (3) REO0FS01-007 REONTERL (4} RSODTST?, RGODTSGHE; (5 RES111E; (6) ROD12234, 7] RLOO532, CP3XR0003G, (8) RLOOISI, (30 RS0OTA4S, (10]
REI0OTELY, [11) REOD7HER, (12) RSO0759, (13) RDE61-1015, RET621; {14) ILSSME-OBDG. (15} R55-a04-11

FAILURE CAUSE: B Conlant flow passage blosk age.

HTORGGEN CLOLANT I5 SUPPLIED T IHE TUREINE BY FLOW PAST THE LI FRESSURE DRIFICE RING [1) OF THE BALAMCE PISTON CAVITY AMD PAST THE LIFT-DFF SEAL{2) A
PORTION OF THE COOLANT ENTERS B HOLES ON THE HUB OF THE SECOHD-STAGE TURBINE DISK (3} JUST PPSTREAM OF THE HUE LABYRINTH SEAL {4 THE FLOW CONTINUES
DOVWW THE CENTRAL CAVITY GF THF SECOND-STAGE DISK. A PORTION OF THIS COOLANT FLOWS THROUGH THE 1€ HOLES IN THE ORIFICE RING (3) BETWEEN THE TUREINE

DISKS THIS FLCA 13 SPLIT ANO GUICED BY THE TUREINE IMTERSTASE SEAL (61 TO CDOL THE DOWNSTREAM 51DE ©OF THE FIRST-S5TAGE DISK {7) AND THE UPSTREAI SI0E OF
THE SECOND-STAGE DFSK. THE REMAINOER OF THE FLOGW COMTIHUES THROUGH THE FIRST-STAGE DISK AND COOLS THE TURBINE END BEARINGS (B]. THIS FLOWV IS THEN SFLIT
AHO FUIDED BY THE TURBINE BEARING SEAL 15], TO CGOL THE UPSTREAM SIDE OF THE FIRST-STAGE OISK AND THE TURBINE EEARING SUPPORT 110). THE FLOW ENTERS THE
BEARING EUPPORT BODY THROUGH 4 HOLES AND THEN ENTERS AN INTERMAL St IEET METAL MANIFOLD THAOUGH 13 HOLES, THE GCOGLANT THEN IS DISTRIBUTED TS 1 HOLES N
EAGH OF THE INLET STRUTS AND IS5 COLLECTED IN A MAMIFOLD AND OISCHARGED THROUGH 13 SRIFICES TO COOL THE BELEOWS 1)

THE REMAINDER OF THE FLOW FROM THF | IFT.OFF SEAL FLOWS THROUGH THE LABYRINTH S3TEFS OF THE TUREINE HUE LABYRINTH SEAL. PART OF THIS FLOW IS LIVERTED
THROUGH 4 HOLES IM THE SEAL DOAWMSTRESM DF THE FIRST STER. THE FLOWY 15 COLLECTED M A MANIEOLD AT THE LIFT-OFF SEAL HUB LABYRINTH SEAL INTERFALE BEFORE
COMTIMUIMG THROLKIH 12 HOLES IN THE LIFT-OFF SEAL AND MAIN HOUSING (12) TO ENTER THE GODLANT LENER. THE COOLANT CONTINUES THROUGH 3 HOLES IN EACH OF THE
Mald HOUSING STRUTS AND ENTERS A MANIFOLD AT THE DOWNSTREAM ENO OF THE TURBINE INNER RING. NINETV-SIX COOLANT PASSARES IN THE HMNER RING CARRY THE
FLOW TOLA RANIFQLD AT THE TURBINE MOUNT RING {13) INTERFACE. MINETY-SIX COOLANT PASSASES 1M THE MOUNT RING AND THE TUREINE BEARING SUPPOAT GUIDE THE
FLOVY TO A MANIFOLD, WHERE iT DISCHARGES QUT 12 ORIFIGES AND JOINS THE TURBINE BEARING SUPPORT CODOLAMT FLOWY TO COOL THE PELLOWS. THE COMBINED COOLANT
FLOWY THEN CONTINUES OAUT A GAP AT THE PREBURNER AND TURBINE BELLOWS SHIELD [14) INTERFACE VWHERE [T ENTERS THE TUREINE EXHEUST.

THE REMAINDER, OF THE COOLANT rLOW THROUGH THE TURBIME HUB LAEYRINTH SEAL 13 UTILIZED T GOOL THE DCOMWHSTREAM SIDE OF THE SECOND-STAGE DISK.

THE MUMEER OF PARALLEL PASSAGES FOR THE COOLANT FLOW, THE SIZE OF THE PASSRGES, AND THE QUANTITY OF THE FLOW MAKES THE TUREBINE COOLANT CIRCUIT
INSEHSITIVE T MINCR FLOW BLOCHAGE. THE FROPELLANT FILTER AT THE EXTERNAL TANK PRECLUDEE CONTAMINANTS LARGE ENOUIH TO SLOCK THE PASSAGES (158). PDST
FLIGHT/TEST DRYING PURGES FREVENTS BLOCKAGE FRCM ICE FORMATION RESULTING FROM ACCUMULATION OF MOISTURE BETYAEEN HOT FIRES (15},

{1] RS00/SH (2) ROOT$230; (5] RSOTS10. (49 RS00I553, (5) ASIO7SHS (6) RSOO7ES2: (7) ASDO7ST. (6) RSOOTSOR2 (0f RSN07TS47. {10) REOUTS2L, {11) RS007E0S, (120 RSOOTE?T,
RSCOTSGE; (13) RSOOTSER, 14) AS007588 (15)1C0 13M15000; (16) RLOIDS0-04, GMASD w4 1CE0 050, OMASD V41083 080 (PHASE 1Y), OMRSD vd 1 CBO.0A] {FHASE I}, CMRS0
V41CBD08Z (BLOGK Ay, OMRSO W 1CEQ.083 (BECCK 1A1&)

FAILURE GAUSE: C: Falura of turbine bub latyrinkh seal,

THE TUREIE HUB LABYRINTH SEAL (1) |5 MANUFACTURED UTILIZING AN INCOMNEL T18 FORGING (21, THIS MATERIAL WaAS SELECTED FOR ITS STRENGTH, RESISTAMCE TO
CORROSION AND STRESS CORRCSIIN CRACKING, CRYQGENIC DUCTILITY, AND INSENSITIVITY TO HYDROGEN ENVIROMNMENT EMBRITTLEMENT It TS OFERATING ENVIRDNMENT.
THE MATERIAL |3 SOLUTICH TREATEDR AND AGE-HARDENED THE SEAL HAS THREE STERS, WITH EACH HAVING 4 SERIES OF TEETH. THE STEFS ALIGH WITH A SIKILAR SET OF
STEPS ON THE HUB OF THE SECOND-S TAGE OISK {3). THE SEAL IS CONFIGURED AT THE INMER DIAMETER TO HSTRIBUTE ©O0LANT FLOW TS THE TURBINE BEARINGS [4) AMD
TURBINE DISKASOOLANT LINER CIRCUITS. THE SCAL RESISTANCE DRIVES PART OF THE GOOLANT FLOYY FROM THE LIFT-OFF STAL THROLKSH B HOLES 1M THE SECONT-STAGE
Dr3k. THI3 FLOW IS USED TG COOL THE TURBINE-EMD BEARINGS Ak0 THE TURBIMNE DISKS {5]. PART OF THE FLOW PASSING THROUGH THE LABYRINTH STEPS |S DIVEATED
THROUGH 4 HOLES IN THE HUB SEAL EETWEEN THE FIRST AND SECOND LABTRINTH STEFE. THE FLOVY IS ROUTEDNINTD THE HDUSING COOLANT LINER CIRCUITS THROUGH
CHAMMELS M THE HUB LARYRINTH SEAL AND HOLES IN THE LIFT-CFF SEAL {8], FLANGE, AND TURBOPUMP HOUSING iT}. THE REMAINDER, OF THE FLOW ENTERS THE CAVITY
EETWEEN THE SEAL AND DISK, A LIF OM THE ENDYOF THE HUB LABYRINTHS DIRECTS THE COKILANT AT THE HEADS OF THE DISK BOLTS By ARD ACROEE THE FACE OF THE DISK
THE OUTSIDE DIAMETER OF THE HUS LABYRINTH SEAL PILOTE THE SECOND-STAGE AFT PLATFORM SEAL (€1, A GROQVYE IN THE HUB LABYRINTH SEAL FLANGE SERVES TO PIL QT
A STATIC SEAL (10 BETWEEN THE HUB L& BYRINTH AND LIFT.OFF SEALS. THE HUB LABYRINTH SEAL IS SECURED TO THE TURBOPUMP THROUGH THE LIFT-OFF SEAL HOUSING BY
12 BOLTS (1) AMD CUPWASHERS (12). STRETCH BOLTS ARE UTILIZED TO ASSURE THE REQUIRED CLAMPING LOAD AT ASSEMALY IS APPLIEDR

(1) RE0LTE2; (z) RSS-3550-10. (31 RSI07510; (4) RS0Q7S02: (5] RSUITSIG, RSO0TH17, (6] RCO19230. (7) RSOO7E77, RSOCTHES: (8) RS007580; (3) RSODTSAY; {10] RE1S2L: (1)
RSOD7505, (1%) RACOTS2]
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FAILURE CAUSE:  D: Failure of vortex control paddte or its torque pin on end of shatft,

THE ETUD {1) 15 MANUFACTURED UTILIZING IMCONEL 718 BAR. AN INCONEL 718 BAFFLE {1115 THAEADED T THE TURBINE END AND LOCKED WITH AN |NCONEL TEPIN)
INCONEL 712 WAS SELECTED FOR ITS STRENGTH AND DUCTILITY AT CRYDCENIC TEMPERATL RES AND ITS RESISTANT TO CORROSION AND STRESSE COR ROSION CRACHING 1N
THE CRYDIGEMIC ENARDNIMENT IT 1S INSENSITIVE TG HYDROGEN ENVIRONIMENT EMBRITTLEMENT {2} THE MATERIAL 15 SOLUTION TREATED AND AGE HARDENEL. THE ANTI-
WORTEY, BAFFLE ASSURES ORDERLY FLOW DF THE COOLANT TO THE TURAINE END BEARINGS AND QISKs,

i1y R2Q0TETA, RODIGESE (2} RSS-HEED-10
FAILURE CAUSE: E: Holgas leakage past Haiser cap to wikine bearing carrier nieface: Kalser cap static seal Failura: Thetmal shickd failure; Nut fallure; Kalser cap laliure,

KAISER CAP STATIC SEAL

THE SEAL 12) 1S A PRESSURE ASSISTED TYRE STATIL SEAL WHICH IS MANUFAGTURED UTILIZING INGONEL 718 BAR {1). THIS MATERIAL WAS SELECTED FOR TS MECHANISAL
PROPERTIES, RESISTANGE TO COHRDSION AND STRESS CORRASION CRACKING, AND INSENSITMTY TO HYDROGEN ENYIRCNVENT EMBRITTLEMENT AT OPERATING
TERPERATLIRES. THE MATERMAL IS SOLUTION TREATED AND AGE-HARDENED. TME SEAL HAS A GOLD UNDERCOAT FOR PROTECTION FROM HYDROGEN ENVIRGNMENT
EMSHITFLEMENT THE SEAL IS SILVER PLATED FOR LUBRICATION AND IMPROVED SEALING CAPABILITY. THE SEAL IS LOCATED BETWEEN THE KAISER CAB AND THE TUREINE
SEARING CARRIER [%), IT5 FUNCTION IS TO PREVENT LEAKAGE OF HOT-GAS FROM THE TUREINE INLET INTG THE TURBINE BEARING CODLANT GIRCUIT. THE FETAL-TG-METAL
CONTALT BETWEFN THE QUTSIDE MAMETER FLANGES OF THE KAISER CAP AND TURBINE END BEARINGS CARRIER RESTRIGT ANY LEAKAGE N THE EVENT OF A SEAL FAILURE.

THERMAL SHIELD:

LME OF THE FUNCTIONS DF THE THERMAL SHIELD (3) IS TC DIRECT HIGH TEMPERATURE PREELURMER COMBUSTION GASES INTG THE INLET OF THE FIRST-STAGE TURSINE
NOZZLE. THE THERMAL SHIELD AND WASHERS (4) ARE SUPRCRTED BY AND FASTENED (5} T THE KAISER CAP () THE THERMAL SHIELD PROTECTS THE KAISER CAF FROM
PIRELT EAPCSURE T THE HIGH VELOCTY AND HW3H TEMPERATURE PREBURKNER COMBUSTION CASES. TV WASHERS ARE UTILIZEC TG REINFORCE THE SHELD AT THE POINT
OF THE CLAMPING FORCE, FROM TIIE NUT, SEVERAL SMALLER WASHERS ARE UTILZED TO SPACE THE SHIELD TO PRECLUDE INTERFERENGE WITH TiHE INLET SHEET METAL.
THE SHIELG DESIGN INCORPORATES 4 HOT-GAS WENT HOLES, wHICH REDUCES THE FRESSURE DIFFERENTIAL AND MINIMEZES THE POSSIBILITY OF DISTORTION. THE SHIELD AND
WASHERS ARE MANUFACTURED UTILIZING HAYNES 164 (1), WHICH HAS THE REGUIRED TENSAE STRE NGTH AT ELEVATED TEMPERATURES, LOW CYCLE FATIGUE LIFE AND
RESISTANCF T DEGRADATION AND OXIDATION IN A HIGH-PRESSURE HYDROGEN RICH STEAM ATMOSPHERE. THE MATERIAL |5 ANNEALED TO IMPRIWE MECHAKHICAL
FROFERTIES.

KAISER CAF MLT

THE KAISER CAP NUT [5) 15 MANUFASTURED UTILIZING AM INGOHEL B25 BAR (1). INCONEL 623 WAS SELECTED FOR TS STRENGTH, RESIS TANCE TO CORROSION AND STRESS
CORRCHSION CRACKING, AND RESISTANCE TO OXIDATION AND DEGRADATION M & HYDROGEN RICH STEAM ATMOSFHERE. THE NUT FAGE IS PLASKMA SPRAY COATED FOR
THERMAL PROTECTION. THE NUT 15 THREADED TS THE STUD OF THE KAISER CAP (5] AND SECURES THE THERMAL SHIELD (2) AND WASHER ASSEMEBLY {41 A KEY AMD LOCK (5]
ARE UTILIZED TO PREVENT ROTATION OF THE NUT. ASSEMBLY PROGEDURES FOR LOCKING DEVICES EMSURE DEFECT-FREE INSTALLATION [7),

Ko lSER CAP: .
THE FAISER CAP (&) 1S MANUFACTURED UTILIZ ING AN INCONEL 718 BAR OR FORGING (11 MCOMEL 718 WAS SELECTED FORITS ETRENGTH, CAYCGENIC BUCTILITY, RESISTANCE
TO CORROSION. AND INSENSITITY TO HYDRCNSEN ENVIROMMENT EMBRITTLEMENT IN THE CAPS OPERATIMG ENVIRONMENT. THE MATERIAL IS SOLUTION TREATED AMD ASE-
HARDENED. THE CAF IS ATTACHED T THE TUREIME BEARING SUPPORT {10) WITH 12 BOLTS AND WASHERS 18}, THE BOLT HOLES ARE SLOTED FROM THE INSIOE DIAMETER TO
THE FLANGE OUTSIDE DIAMETER TO REODUCE THE THERMAL STRESS. THE KAISER CAP FUNCTION IE T PROVIDE A BARRIER BETWEEN THE LIGLID HYDROGEN COOLANT FOR
THE TLIRAINE END BEARIMGS AND THE HOT-GAS FLOW IN THE TURBINE INLET. THE THERMMAL SHIELD PROTECTS THE CAP FROM QIRECT HOT-GAS IMPIRGERENT. THE CAR STUD
SUPPQRATS THE THERMAL SHIELD AND WASHER ASSEMELY.

(17 RI5-4580-10; (2} RECHESEY. (3) RS007529: (4] RS0O7ETS. MSI54D: {5 ROD15245, REAGT 565, ROOIS244; (6) RSDO7S3Y (TIRLODSDY; |B) RBOOVEEE MS08B0; {3) RSOA7E44; {10)
FRE007524
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FAILURE CAUSE: ALL CAUSES

THE FIGH ANDLDAY CYCLE PATIGUE LIFE FOR LIFF-OFF SEAL, TURBINE HUB LAEYRINTH SEAL VORTEX COMNTROL PADGLE AND PIN, IHERMAL SHIELD. KAISER CAP, KAISER CAP
STATIC S3EAL AND THE KAISER CAF HUT #EY AND LOCK MEET GE! REQUREMENTS (1]. THE MINIPMAUM FACTORS OF SAFETY FOR THCSE PARTS KMEET GEI REQUIREMENTS {2]. THE
HARIMMARE PARENT MATERIALS WERE CLEARED FOR FRACTURE MECHARMIGSNDE GROWTH SINCE THEY CONTAIN NQ FRACTURE CRITICAL FPARTS, EXCERT FOR THE 8ECOMND-
STAGE DISK WHICH ias CLEARED BY CRITICAL NI TIAL FLAW SiZE DETECTABILITY {3). THE FMEALCIL WELDS ARE CLEARED FOR FRACTURE MECHANICS/NDE FLAW GROAWTH BY
THE WELD ASSESSMENT {a). TABLE B200 LISTS ALL FMEAMCIL WELDS AND IDENTIFIES THOSE WELDS IN WHICH THE CRITICAL IHITIAL FLAW SIZE 1S MOT DETECTABLE AND THOSE
WELDS M WHICH THE ROOT SIDE IS HOT ACCESSIELE FOR INSPECTION, THOSE WELDS [N WHICH THE CRITICAL MITIAL FLAY SIZE IS WO T DETEGTAELE ARE BCCEPTABLE FOR
FLIGHT £ RISHK ASSESSMENT {4) REUSE OF PARTS QURING OVERHALL |S CONTROLLED RY THE REQIREMENTS OF THE OVERHALL RECUIREMENTS |53,

i1y RLIOS3Z CPS20R0MIGR; (2) RSS-5546-16 CPIZORCDDIE, (3) NASA TASK 117 (4) RSS-A756 {51 RLOnEZ4
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LIFT-OFF SEAL ASSEMBLY
RATERIAL INTEGRITY

SPRIMG INTESRITY

WLLE INTEGRITY

SURFACE FIMISH

A5SEMBLY INTEGR|TY

HPFTR
ASZEMEBLY INTEGRITY

MATER-AL INTEGHRILY |5 VERIFIED PER DRAMING AND SPECIFICATICN REQUIREMENTS

EC RECAST REMOVED PER DRAWING ARD EPECIFICATION REGLIREMENTS.
EPCXY INTEGRITY, CURE. AND BOND THICKNESS ARE YERIFIED PER DRAWING REQUIREMENTS.

EPRING CHARACTERISTICS ARE VERIFIED FER DRAWI NG REQUIREMENTS
THE TEWSILE STREMGTH IS VERIFIED PER. DRANIING AEOUIREMENTS.
SPRING CLOSED ENDS ARE ZROUND SGUARE AND DEBURRED PER DRAWING REQUIREMEMTS.

ALL WELES ARE INSPECTED TO DRAVVING AND SPECIFICATION RECIUREMENTS FER WELD CLASE
INSPECTIONS INCLUDE: VISUAL DIMENSHINAL, PENETRANT, RADIOGRAPHIC, ULTRASONIC, AN
FILLER FMATERIAL, A3 APFLICABLE. :

THE SEAL CHROME FLATING |5 YERIFIED PER SFECIFICATHON REQUIREMENTS
SEAL MUSE FLATHESS IS VERIFIED PER DRAVYIHG REQLIREMENTS

THE FOLLOVWING STCEFTANCE 1E515 ARE FERFORME D FER DRAWI MG AMD SPECIFICATION
FREQUIREMENTS

- AMBIENT AMG CRYCGEMIC LOAD DEFLECTION

- HOSE LEAK CHEGK,

- SECOMOARY SEAE | FAK CHECE.

- SEAL ACTUATION AND RESEAT CHECK.

ASSEMBLY OF THE LIFT-OFF SEAL IS VERIFIED PER SFECIFICATION REQLIREMENTS.
SCREW STAKING IS VERIFIED PER DRAWING AND SPECIFICATION REQUIREMENTS. .

|
LIFT-OFF SEAL ACTUATION IS VERIFIED DURING IN-HOUSING BALANCE PER SPECIFICATION
RECUIREMENTS.

SEAL 1T LEAK CHECKED AT TURBOFUMP ASSEMELY.
SEAL LEAK CHECKE ARE PERFORMED PRIOR TO EAGH FLIGHT.

TOROUE CHECKS ARE FERFORMED PRICGR TO EACH FLIGHT.

ROO19234

ROO14230
RBO130-115
B 30-000

FOa13z30
RA1102-am

ROO19Z230
RA1108-005

RO0149230

RL14011

RADGIT-084
RALI15-115
RARD1T15-005
RA1115-301
RAD115.127

RAIBOS-I2
ROM9220

RO 923G
RLMS3D5
ALK
RLOOS)E

RLODBOT

ROO{14210
RATG1E-005

RLOD3S2

REOGTSM
RLOGAFI

DOMRSD Y1 BAC010
OMR S0 va 1 BOD G210
CMRED Ya i Ban.gs)

CWRSD V4B 0.020
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Component Group:
S Ko
Companenl;

Farl Humber:
Failure Mode:

Fuyel Turbopumps

B200-15

High Pressure Fuel Turgopump
RE00T501

Loss of epalant flow ta turbing baarings.

Freparad;
Approved:
Appraoval Oate;
Changes &
CHragtive #:

Page:

D. Early

T.Nguyen

42189

1‘

CCAD MEI-D1-5206

2of 4

Falure Cauzcy

Bignifican] Charactaristics

1ns pesctign(s) ¢ Testie)

Document Aelererca

]

HFFTF

CLEAMWLIKESS CF
CORPONENTS

SEAL
OISk

MATERIAL INTEGRITY

HEAT TREAT
EURFALCE FINISH
ASZEMBLY INTEGRITY

HPFTP
ASSEMBLY INTEGRITY

HAFFLE. HF FUJEL
TURECPLMP
PIr

MATERIAL INTEGRITY

HEAT TREAT
ASSEMELY INTCSRITY

COMPONENTS ARE VERIFIED CLEANED PER SPECIFICATION RECUIREMENTS,

POET FLIGHT ORYING FURGES ARE PERFURMED FER SPESIFICATION RECHUIREMENTES,.

MATERIAL INTEGRITY 15 VERIFIED PER DRAWING AND SPECIFICATION REGUREMENTE

THE SEAL AND QISK ARE PENETRAMT [MSPECTED FER SPECIFICATICN RE QUIREMEMTS.
HEAT TREAT IS VERIFIED PER SPECIFISATIDN REQLIREMERI S

THE SEALING SURFACE 1S VERIFED PER CRAVANG AND SPECIFIGATION REGUIREMENTS.

THE 3EAL AND DISK CIAMETERS ARE VERIFIED PER. DRAWING REQUIREMENTS

TORAWE CHECKS ARE PERFORMED PRIGR TG EACGH FLIGHT.
THAVEL CHECKS ARE PERFORMED FRIOR TO EACH FLIGHT.
THE ROTATING ASEEMBLY BALAMECE 15 YERIFIED PER SFECIFICATION RECHUIREMENTS. .

MATERIAL INTEGRITY 15 WERIFIED FER DRAWING AND SFECIFICATION RECUNIRFMENTS.

THE BAFFLE 15 PENETRAMT INSFECTED FER SPECIFICATION REQLIREMENTS
HEAT TREAT 15 WVERIFIED PER SPECIFICATION REQUIREMENTS.

BAFFLE TORAUE 15 YERIFIED PER DRAWING RECGUIREMENTS,
P ETAKING |15 WERIFIFD PFRE ME LWIKS: BECTIRERMIER TS

RS007501
RE10O001

OMPASD V4 15B0.050
CMRSD V41CE7 080
{PHASE )

OMRSD v 1GE0.081
{PHASE I

OMRSD Va1CE0 033
(BLOCK 1414}
OMRED V4 1580 033
(BLOCK {/I1A}
REMO7RSD
REITE 16

RE00T510
REMTO-153

RAM15-116

RADE 1020
RBO1TO-182

REMT5I0
RFEODO4-027

REMITEEE
RSH)7510

R&00¥a0T
OMRZD VA1BS0.CED

RLOG352

ROD19256
REIOTE14

RSA7TE14
REO1T 153

RAOY15-115
RANET 1-020
REDOTE14
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Levnpaannnt L
CIL oon:
Componert:

Pasl Murnber:
Failure Made:

Fuel Furbopumps
B2aa-1¢

High Pretsure Fuel Turbspump
REMOT 0
Loz ol coniant flaw to lurbine bearings.

Prepared:
Approved:
Aparows] Data:
Chanpe #
Dirsctiva &:

Faym

Failure Causes

Sig ficant Characterlglics

1. Early

T. Hguyen

4121138

Li

CCBD MEY-01-5205

daf 4

Ingpectiants) f Tastis)

Daciimen| Referenics

ALL CAUSES

aTATIC SEAL
MATERIAL INTEGRITY

HEAT TREAT
SURFACE FIMISH

THERMAL SHIELD
MATERIAL IMTECRITY
ASSEMBLY IMFEGRITY
HPFTR

ASSEMELY INTEGRITY

HUT
MATERLSL INTEGRITY

JURFACE FINISH
ASSEMELY IMTEGRITY

HFEFTF

ASSEMBLY INTEGRITY
CAR, EAISER
MATERIAL INTEGRITY

HEAT TREAT
EURFALCE FINISH

HEETP

CLEANLIMNESE DF
COMPCOMENTS

ASSEMBLY INTEGRITY

MATERLAL INTEGRITY |15 VERIFIED PER SPECIFICATION REDOUIREMENTS.

A PENETRANT INSPECTICH 1S FERFORMED PER SPECIFICATION REGLIREMENTS,
HEAT TREAT |5 VERIFIED PER SPECIFICATION REQUIREMENTS.

ZILVER PLATING |5 VERIMED PER SPECIFICATION REAUIREMENRTS.

THE SEALING SURFAGE |5 INSPECTED PER DRAWNG ARECUIREMENTS.

MATERIAL INTEGRITY |5 VERIFIED FER DRAWING REQUIREMEN TS
THERMAL SHIELD SHIMMING {5 VERIFIED PES DRAWING REQLIREMEMNTS.

AN INTERNAL BORESCORE INSPECTION |2 PERFORMED PRIOR TO EACH FLIGHT,

MATERIAL INTEGRITY |5 VERIFIED PER DRAWING REDUIREMENTS,

HuT I3 PENETRANT INSPECTED PER SPECIFICATION RECIUIRFMENTS.

PLASIMA SPRAY IS VERIFIED PER ORAWING RECUIREMENTS,

HUT TORQLUE IS VERIFIED PER ASSEMBLY DRAVING REQUIREMENTS.

KEY &ND LOCK INSTALLATIOM ARE VERIFIED PER ASSEMBLY DRAWING REQLUIREMENTS,

AN INTERNAL BGRESLOPE INSPECTIONIS PERFORMED PRIDR TO EAGH FLIGHT.

MATERIAL INTEGRITY |5 VERIFIED PER DRAWING REQUIREMENTS,

CAF IS5 PEMETRAMT INSPECTED PER SPECIFICATICN REGUIREMENTS
HEAT TREAT IS VERIFIED PER SPECIFICATICN RECUNEMENTS.

THE SEALIMNG SURFACE IS VERIFIED PER DRAWING REOUIREMENTS. A

COMPONENTE ARE VERIFIED CLEANED FER SPECIFICATION REQUIREMENTS.

UPERATIDNFERFORMANCE 12 VERIFIED BY ENGINE HOT-FIRE TESTING ANT ZHDE & M TESTS ON
INSPECTIONS.

F5008855
REDAT70-153
RAC115115
RS 1-020
RATG05001
Eh=uli [
RE00TS44

HZ2075M

RE00TEM1
OMREOVYABULLTS

Rs1s245

RAQ115-116
RIQ15245
RZO0TEM

CMASH 318U 075
RE007534

RAO115-116
RADE 11-024
RE007501

RE007E0f
RL10COT

RLACS0-04
RLOJCSE-06
RLOCDS6-07
RLOCME
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Component Group: Fueal Turhopurm ps Prepared: O Earky

CIL [tem: B10-16 Approved: T. Npuyen

Component: High Preszure Fual Turbapump Appraval Date: 4190

Par{ Number; RE007 501 Changa B 1

Falbre Moda: Losg of coalant flaw 1o turblne bearings. Diracthve #: CCED ME3-01.5306

Paga: dof 4
Falure Causes Cigrifeant Charazteristics Inspection(g) / Testis) Blacumant Reference
ALL CAUSES ASEEMELY INTEGRITY THE PP SUBASSEMBELIES ARE INSPECTED DURING OVERHALL PER SPECIFICATION RLODE2G

REQUIREMENTS. INSPECTIONS INCLUDE: WISLAL DIMEMSIDNSL, FEMETRANT, AND FAm115-118
REFLACEMEMT OF USAGE ITEMS A5 APFLICAELE, PER OVERNALL CLASSIFICATION,
CATA FROM PREVICOUS FLEGHT SR HOT FIRE 1S REVIEWED FOR FROFER TUREDPLUIAR MSFC FLM 1228

F ailure Hislory:

Cpecationat Lge:

OFERATICM/PERFORMAMEE. (LAST TEST)

Comprehensve Faluie gty dala & maintaired i e Prcblas Rapeding datahase (PROMSPRACE)
Reterence: MASA [elter 32 1ESAME and Rocketdyne ktler BBRCGI9761
Mct Appl-calda,
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Componant Group:

Itern Mamma:
llem Number:; =1
Part Humber: RIHTE01

Fuel Turbopnm ps
High Fressure Fuel Tyrbopamp

SSME FMEAICIL
FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Pragerad:
Approved:
Appravval Dam:
Change g:
DOlrective &;
Page;

D. Early

T. Kguyan

202

2

CCBO ME3-11-52G8

1of 2

Basze Line Ralionale

VYenanca

Crange Rationale

Varignl Dash Murmber

1. HIOD-15 REOOFA0E CAUSE A
B220-24; REI07005; CALISE A

THF IMMFER AND OUTER BE&LRIMG
RACES ARE EDOY CURRFMT
INSPECTED PER BLIO M2,

2 B2I0-13 RSOGTSZ7, ASMTSIZ,
CAJSE AL B. B2OG-JE;

RE0CTE32 CALUSE B. OIFFUSER
HIDNDFN SURFACES ARE
FEMETRANT INSPECTED PER
RLO0343,

3 BrDOG14 CAUSE A, RSO0TAGE
B200-21 CAUSE B, R3007563
R200-26 CALSE A, RE007SER
WELD JOUNTS RS007TER: TABLE
E20Q HRFIP FMEA/CIL WELD
JOINTS RECU 68 HOLSING
CURRENT COMFIGURATION |5
FHE GMETI PICCE "-112° CAp,
USIMNG FOUR [y WELDS AND
FI¥JR [4) WFI I MUMABZARS

4 BAOD-0Z; CAUISE A, RSCD7524
CAUSE B, RS00753; CAUSE C,
R5 007 R74

BEARING RACES RECEIVED
FROM SLPFLIER SPLIT BALL
HEARING INCORPORATED
FRECEIVED MO GENFRAL EDOY
CURRENT INSPECTICN

SCME DIFFUSERS fMdAY NGT
RECENVE THE POST FROOF TEST
HIDDEN SURFACE ()3
PENETRAMT MSPECTION

SOME HOUSINGS [POSSIBLY
TWUl) fAY HAVE BEEN
FABRICATED "1 TH THE TWD |2
FIECE 113" CAPS (THIS HAS AN
EXTRA WELD: %13 AMD THREE
FXTRAWELD MUMBERS 13, 68 &
63

E£0ME TURBIMNE BEARING
SUPFORTS {R50D7524) ARE
FABRICATED LSRG A
VUELOMENT OF HAYFS 188
ZHEET METAL INSTEAD QF THE
EOM FORGIMNG.

GENERAL EDDY CURRENT INSPECTION OF RACES REPLACES TYPE W2 1M
FEMETRANT INSPECTIOM N DETECTING SURFACGE FLAWSE

USE AS I3 AATIOMALE:

1. RACES SUPPLIED BY SPLIT BALL BEARING INCORPORATED RECEIVED 10X
WISUAL AND TYPE IWC PENETHANT INSPECTION IMSTEAD OF GEMERAL EQDY
CURRENT INSFECTION. FLAW DETECTABLITY RELIABILITY LEVELS RETWEEM
PENETRANT ANMD GENERAL EDDY CURRENT INSPECTIONS &RE G050 AND
0.057 RESFECTIVELTY.

LEE AS 15 RATIOMNALE

1 IMPLEMEMTATION OF HIDDEM SURFACE INSPECTION REQUIREMENT 12
NOT A RESULT OF AN OBSERVED HARDWARE ANACMELY BUT A5 & RESULT
OF ROCKETEYRE'S STAMD DLAUN,

SEE DAR 2745 FOR
VARIANT PART
SERIAL HUMBERS.

5EE DAR 2751 FQR
VARIANT PART
BERIAL NUMBERS

TO REDUCE CONFUSION ON THE DRAMING AND ON THE MAMUFAD TURING SEE MCH 2524,

FLOOR

hIGH CYCGLE FATIGUE INDUGED [NLET SHEET METAL CRACKS 00 DCCUR
FROM THE CPERATIOMAL EMVIROMMENT EXFERIENCED DURING ENGINE
DPERATION. THE CRACKING IS CONTRDL | ED PER THE REQUIREMENTE .OF
THE SHEET METAL INSPECTION SPECIFICATION (RLIOGSE) YVWHICH LIMITS THE
CRACHING LEMGTH, SPACING, AND SHARE, TO PRECLUDE SHEET METAL
FIECES FROM DISLODOING. THE CRITERIA IS BASED 0N CRACK GROWTH
FATES AND ENGINE TEST EXPERIEMCE. ANY CRACHS, WHICH EXCEED THE |
SPECIFICATION LIMITS, ARE WELD REPAIRED IRFOH)T-007). THE TURBINE
BEARIMNG SUPPQRT WITH WELDED S1EET METAL IS LIFE LIMITED BY MAJORH
WIAIVER DT 2773,

SAME -113 DASH
NLEER.

RE0GTE24-201 AMD

SLBS.
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LS AP LTS Sarg Fuel Turh LY P Prepa red: . E.-qu:.r
Item Hameg: High Precsure Fuel Turnapomp Appraved: T. Nguyen
fem Yumber: EZ00 Apprayel Data: 4129699
Fart Mimher: RE007501 Chanpe a: s
Diraciive &: CLBD ME3-01-5206
Fage: 2of 2
Baso Lime Ratinnale Varianoe Change Ralionale Yariant Dash Bumber
5 B:lO-15 CAUSE A B200-17 SOME LIFT-OFF SEAL HOUSIMG LEWY CYGLE FATIGUE CRAGKING HAS EEEM OBSERVEN [N THE PLIA WELD, RO S2:0-07 AND
CALISE A BELN-1A CALIRF A, DA LINES SRE FAERICATED CRACK INITIWTION AND FPROPAGATHON DCCURS AT SHUTDOWNCOOLDOWN SUBS.
B2051% CAUSE A, B200-22; USING INTERSECTING LINE Al L UNITS RECEIVE A STANDARD POST FLIGHT INSPECTIONS BY LEAK
CAUNSEARCE BRILLED HOLES THE HGELE CHEZK. LEAK CHECK POST FLIGHT VILL DETECT A CRAGK PRIDR TO

THAI INTERZECTS THE CUTSIDE
DIAMETER OF THE HOUSING
FLAMGE HAS & PLLMG
IMSTALLED. THE PLUS 1S THEM
WELDED AT THE HDUSIHNG
OUTSIOE DIAMETER TO FORM A
TIGHT GAS SEAL

RFFLIGHT. POST LEAKAGE AT THE DRAIM LINE ¥ LIMITED TO 10 SCIM. ALL
FLIGHT LIHITS WWALL SONWTINUE TC RECEIVE A LEAK CHECK POST FLIGHT FOR
THE ORAIN LINE PLUG WELD UNITL THE ENTIRE FLEET 12 RETROFIT "WITH THE
EDR DRAIN LINE CONFIGURATION
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SSME FMEA/CIL
WELD JOINTS

Companent Group: Fuoel Turbopumpa Propared: D. Early
CIL Itam: B200 Appraved: T. Nguyean
Companenl: High Pressure Fog| Turbopump Appraval Date; 421,90
#aH Humber: RS00T 501 Change 3: 2
Directive & CCA0 MED-01-5206
Fage; 1of 3
Cr ticat Inilial

Raat  Flawe Size Mot
Side Mot Deleclable

Cemaponent Basie Part Nomber Weld Mumaer Wekd Type  Class Atcess HOF  LCF Lommenls

SlIELD RAGT2171 1.24, 28-82  GTAW I X

SHIELD RoO121n . GTAW n

LIFT-GFF SEAL RON15230 1,2 GTaw I X

SHIELD ROOTO7ER 25 0B GTAW H

SHIELD ROa147e8 27 50 GTAMY n ES

SHIELD RAD{TES E1, 52 GTaw 1

EHIFID ROGI97 88 55 55 GTAW 1l

BELLOWNS RELLF 505 1-4 GTANY 1 X

BELL Oz REAQT505 5,5 Efnnr | x

INLET R3007512 4 GTAW I X

INLET REMTEZ 36 GTawr !

INLET REMOTI12 012,13 GTAW |

IMLET REMITE12 i EBVY i

IMLET REOOFS12 14 15 STAa |

INLET REI0TE12 1B GTAaMY I x

BFARING SUFFORT RS a4 14 EBWY I

BEARIMG SUFPORT R5007524 18 EBv I X

BEARIMNG SUFPORT R30074524 29, 20 GTARY I X X

BEAR NG SUPPCRT R3007524 1B GTAWY I X

BEARMG 5PPORT REDOTEDL 115 121 oLy I

BEARING 5LIFPORT RSLOTE24 |28 GTAW I X

EFARING SLFPFORT REQOTE2 228-c11 GTAW ] x

HOUSIMG R SODTsGA 7823, GTAWN I X X x :
228 330 p
FOH

HIHISING RE007 565 4 GTAw I

HSUSING RE00Q7 568 48 EB I X X X

HOUSING K30075SER 43 GTaw I b

HGUSING R&E00753R 5" araw ] X X

HULEIMNG RECNY56E 52 GTAN [} K

RO JSIMG HSCo7RE4 1 EEY 1
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Lampanent Group: Fuel Turbopumps Fraparad; D. Early
CIL ain: B.ZEII:I Approved; T. Mouyen
Componen|; High Fressuna Fual Turbopump Approvat Data: 4021798
Part Number: REDITSM Change #: 2
Blrechve #: CCED ME-01-5205
Paga: 2of 1]
Criticar nitlal
Ragt  Flaw Size Mot
Bide Mar  Detectable

Carnpon end Basic Pl Mumbear Wekd Mumber Weld Type  Clasg dccess HCF  LGF Camments
HOUSIMG RE0G6 T46A 55 alc L ] }-{
ROUSING RE0NTEE 36 OTAW ] R
HOLIS NG RI007ESY OF, 324 325 GTAW It
HOLUIGING RIOO75E8 & ETALY M X x X
HOUSHHG RSO0Q75E8 50 EBWY I
HOUSING RS0LOFEaE 14,229, 297 GTAW 1 X X x
HNOUSING RSCOT6S 76,77 GTaWY I X
HOUSIHG RS040 7564 T.EO GTAW I X
HOUSIN G REA07553 20-101 GTawW 1l x
HCLUSING RENCTSER 10z GTAWS 1 X
HOLISING REM TEEA 123 GTAW n x
HOUSING REMTELS 140 GTAW " X
HOLIRING RS0O7ESR 133, 154 CTa N E
HOUIS G REHITS5E 174a-185 GTAW Il X
HEOLSING R2207554 181 192 GTAWY ] X x

195 106

£245, 455

45E
HOLSING RENI7TSES 153, 244, GTAW I ES

15/-402

24-J07
HOUISING RESBOPEEH 03, 17, GTAW 1 X X

214, 234,

235
ADUEING REDOTS5E 21z, i3 GTAMY I
HOUZING RZI0756A s 215 GTAMY n X
HOUSING RS0LT5ER 222, 139 GTAMY ! x .
HOUSIMNG RSCI7HGA 224, 225 GTAW | 4 X 1
FOUSING RE007 563 226, 227 CTaN I ]
HOUSING RE007 5656 231, 137 GTaln I X X
HOHPSING RE0DNTEER 231 GTAaN li bt
HOUZIMG REDOTIES 237 234 GTAN |
HOUZING RECOT558 AG-2408 GTAVY Ml
HOLSING AEI0TI5E Jeh-344 GTAV ] |
HOUSING REA0TSHE3 37e-3497 GTANY ] X
HOUS MG R S0CTSEE KL GTAW | x x X

i
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Comnporen] Gidup: Fugl Turbopumps Prepare d: D, Early
CIL tern: B200 Approved: T. Nouyen
Compenenl; High Fressure Fuel Turtepump Approval Data: 4r21/89
Pad Numbar RE007501 Changs & 2
Crructive 0; CCHO MEI11-530%
Page; aol 3
GCritlcal dnilial

Fopt  Flaw Size Mot
Sige Npt  Uelectable

Component Basic Part Mumber ¥ield Mumber Weld Type  Clazs Access HODF o LCF Comrwats
HOUSIMG F3007 568 407.434 GTAW 1l x

HCUSING RS007 REH 405449 GTRN I X

HOLSING RSDOTESE 4548 HOPT) GTAW Ir

HOLSING RECQOTEGE 450 (OPT)y  EBPw Il F

HOUSING RELOTSGE 454 GTAN fl B

HOUSING RSCOTEEE 37 IOPT) GTAWY fl

ROTOR BEAL ASA07534 1 EBwY I

SEA. AGAN7HI2 5 EBwY 1] X



