SSME FMEA/CHL

REDUNDANCY SCREEN
Component Group: Fusl Turbepimps Preparag: D. Early
CIL learm: Bzo0-21 Approved; T. Hguyen
Component: High Pressure Fusl Turbopunp Approval Date: 412994
Patt Humber; RI0O7S0 Change #: 2
Fallure Moda: Extessive hot-gas leakage Inka coolarnt circuit, Clrective & CCBO ME3M.5i06
Page: 1al 1
Criticality
Phass Failure S ENzel Oiescriplicen Hazamd Relesance
5 Fize in uoala! Bner pressure, Excessive -iss n coolant |mar pressne wiokd rasut In 3 premal.re emlira shotdowwn, M sshon soreb if iR
41 detecled by redling. Loss of wehicle due ta HPETP failure rnay resull if ngt detecled, MELM S W
Fedundancy Sereena; TURBOF WP SYSTEM - SEMS0R SYSTEM: UMLIKE REQUNDANCY,
# Pass - Redundant ba-dwaie ileins a-= capeble of checkoul during nomal grownd lumascund,
£ Pazg -Logs of 2 tedundanl hard'ware iters & deteclable during Night.
€ Fass - Loss of redundanl hardware items could not res sl fmom B sirgla credible svent.
L] Fise n soolantliner presaure. Excessive 1ise m codlant liner prass ure would resuk in a presnalure engine shuldown  Mizgion abart F ik
4.1 rntacted by redline  Lass of vehice due te HPFTP fadure may result I nol detectad, ME-DHS

iplL-9

Redurdancy Screane: TURBDPMNAT SYSTEM - SENSOR SYSTEM: UMLIKE REDUMDANCY.

#A: Fage - Redundant hardware items ere capable of chagkaut during novmal ground turmaround
B: Pirss - Loss of & redund ant hardwane e o detectatls during Right,
€: Pags - Loas of redundant harchware fems could not result from a slngle credibk event,
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SSME FMEA/CIL

CESIGN
Component Group: Fuel Turbopumps Prapared: L. Eardy
CIL ltem: BX0-21 Approved: T. Nguyen
Component; Hiph Pressure Fuet Turbopump Approval Datz; 4 211595
Parl Humber: RS007504 Change g: 2
Failure Mescda: Extessive hnt.gag leakapa (nta ¢oalant cirguit, DirecUya #: CCBO ME3-01.5206
Page: 1af 2

Cesign ¢ Dacumen Aeference

FAILURE CALSE: A: Hot-gas leakage pasl 0.0, of [ift=0ff sasl.

THE LIFT-OFF SEAL HOLISING (1) IS MANLIFACTURED UTILIZING AN A-285-CRES FORGING (2). THIS MATERIAL WAS SELECTED FORITS COMPRESSIVE STRENGTH, RESISTANGE TG
HIGH-PRESELRE HY DROGEN CEGRADATION, AND MEGHANIGAL PROPERTIES AT GRYDGENIC TEMPERATURES. THE MATERIA! 48 SOLUTION TREATED AND AGE HARDENED THE
SECOND-STAGE HUB LABYRINTH SEAL (3) IS MANUFACTURED UTILIZING AN IRCONEL 718 FORGING (). THIS MATERIAL WAS SELECTED FOR ITS GRYOGENIC QUGTILITY,
STRENGTH. RESISTANCE TO CORROSIGN AND 5TRESS CORRLSIDN CRACKING, AND INSENSITRATY TO HYDROGEN EMVIRONMENT EMBRITTLEMENT AT OPERATING
TEMPERATURES (21 THE MATERIAL IS SOLUTION TREATED AMD AGE-HARDENED. A SCALLOPED CHANNEL MACHINED ON THE HUB LABYHINTH SEAL FLANGE FORME A CODLANT
ANNULUS, WHEN INTERFACED "WITH THE LIFT-OFF SEAL. COOLANT ENTERS THIS MANIFOLD VIA 4 HOLES DOWNSTREAM CF THE FIRST LABYRINTI! STEP AT THE SEAL HUB. THE
COOLANT DISCHARGES FROM THIS MANIFOLD VA 12 HOLES IM THE LIFT-OFF SEAL FLANGE AND ENTEFRS THE GODLANT LINER BY 12 HOLES IN THE MAIN HOLISING (4). A
FRESSULRE-ASSISTED STATIC (6} 1S PILOTED M A GROOWE ON THE TURBINE HUB LABYRINTH SEAL AT THE LIFT-OFF SEAL INTERFACE THIS SEAL PREGLUDES DIRECT LEAKAGE OF
THE Hi3H-FRESSURE HYDROGEM LPSTREAM OF THE LABYRINTHS INTC THE COOLANT MANIFULD THE SEAL {5 MANUFACTURED UTILIZING INCOMEL 718 WHICH PROVIDES THE
RLQUIRED STRENGTHAND DUCTILITY [N THE CRYOGENIC ENVIROMMENT (2). THE SEAL iS GOLD-SLATED T¢: PROTEGT THE BASE MATERIAL FROM HYDROGEN ENVIRGNMENT
EMBRITTLENENT AND ALSO IMPROVES THE SEALING CAPABILITY THE LIFT-UFF SEAL STACK IS ATTACHED TO THE HOLISING UTILIZING 12 A-288 CRES STRETCH BOLTS (8) ANO
121 CRES GUPWASIHERS 171, A-238 WAS SELECTED FOR ITS RESISTANCE TO HIGIHPRE SSURE HYDROGEN DEGRADATION, ITS MECHANICAL PROPERTIES AT CRYDGENIC
TEMPERATURES, AND ITS RESISTANCE TO CORROSION AND STRESS CORROSION CRACKING [2) THE MATERIAL (S SOLUTION TREATED AHD AGE-HARDEMED, 521 CRES WAS
SC_LCIED FOR ITS UUSTILITY AND RESISTANCE TO CORROSION AND STRESS CORROSION CRAGKING, ANHNSENSITHITY TO HYDROGEN ENVIRCNMENT EMBRITTLEMENT i2;
THE KWATERIAL IS ANKFAI ED T0 WPROVE MECHANICAL PROFERTIES, AND THE CUPWASHERS ARE YIELDED PRIOR T ASSEMBLY TS INCREASE THEIR COMPRESSIVE STRENGTH,
S1RETGH BOLTS ARE UTILIZED T ASSURE THE REQUIRED CLAMPING LOAD 15 AGHIEVED, THE CUPWWASHEHS ARE STAKED AT ASSEMBELY TO PREVENT BOLT ROTATION,
ASSEMBLY PROCEDURES FOR LOCKING BEVIGES ENSURE OEFECT-FREE INSTALLATION [8). THE METAL-TO-METAL GONTAGT BETWEEN THE SEAL FLANGES PROVIDES T HE SEAL
BETWEEN THE EXTERMAL HGT-GAS ENVIRGNMENT AT THE OUTSIDE DIAMETER AND THE HYDROGEN COOLANT. THE FLAMGES SURFACE FINISH AND FLATNESS REOUIREME TS
ARE TIGHTLY COMTRCLLED TD PRECLUDE LEAKAGE. THE HIGH AMD LOW SYCLE FATIGUE LIFE OF LIFT-OFF SEAL. HUBH LAEYRINTH SEAL, STATIC SEAL, BUATS AMD CLPNASHERS
MEET CEIREQUIREMENTS 15}, THE MINIMUR FAG 10RS GF SAFETY £OR THESE PARTS MEETS CEI REQUIREMENTS (10), THE LIFT-OFF SEAL ASSEMELY PARENT MATERIALS WERE
CLEARED FOR FRACTURE MECHANICE/NDE FLAW GROWTH SINCE IT SONTAINS NQ FRACTURE CRITIGAL PARTS (11). THE BOLTS, CUPYWASHERS, AND STATIC SEAI ARE MO
SERIALIZED PARTS AND ARE NOT TIME HISTORY TRACKED BUT HAVE INFINITE ALLOVUABLE LIFE (3). THE CONTROLLER SOFTWARE 1S CONFIGURED T0 DETECT ANO RESFOND
PROPCRLY TO THE FAILURES IDENTIFIED AND COMMAND A SAFE ENGINE STATE {13} REUSE OF PARTS DURING OVERHALN, IS CONTROLLED BY THE RECAIREMENTS OF THE
OWERHALL SPECIFICATION (14)

(1} RDATO2IC; 17y RSS-6583-16; {3) RS00T653; (4) RSOO74TF RSADTSEE; (5) REIE2T: (5 REOLTSSS, (7) RGOUTS2Y; (B) RLODISL; (8} RLODSAZ, CPI2CADICIE: (10] RSS-PE46-16,
CP3ZDRO0DIE. ©11) MASA TASK 197, (12)RLIDS28: (1% CP40SA0G0Z BT 13.2.2:53 (141 RLODKZA
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Component Group: Fual Turbopumps Frepared: D. Eady

CIL [tem: Az00-27 Approved; 7. HNguyen
Camponent: High Pregsure Fuel Turbapump Approval Dale: 4721799

Fart Number: R&0075M Change #; 2

Failure Madc. Exgesstue hol-gas leakage into coolant circuit, Diractive #: CCBD ME1-01-5206

Page; 2of 2

Desian | Oocument Ralefence

FAILURE CALISE:  B: Hol-gas ingestion through cracks In tha turking inaer ring.

THE TURBINE SECTICH OF THE TURBCPLMP MAIK HOUSING (1) 15 A WELMENT OF AN ALLOY 712 FORGING (2] AND A HAYNES 188 FORGING MACHINED T FINISH DRE HSICHNS
AFTER WELDING  ALLOY 718 AND HaYWES 188 WERF SELECTED FOR THEIR STRENSTH, RESISTANGE TO GCORRCSION AND STRESS CORROSION CRACKING, AND CRYOSENC
DUCTILITY. ALLOY 714 HOUSING SURFACES AND WELDS EXPOSED TO HIGH-PRESSURE HY DROGEN GAS USE COPRPER Al ATING AND INCDLOY 38 WELD OVERLAY TO PROAIFBE
HYDROGEN ENVIRCNMEMT {HEE) PROTECTION, THE WELDED ASSEMEBLY 1S SOLUTKIN ANNEALED AND AGED TO OBTAIM REDUWRED ALLGY T1E MATERIRL PROFERTIES THE
TUREINE SECTIDN COMSISTS OF THE TUREINE CUTER RING AND THE INMER RING. THE INMER RING IS INTEGRAL TO THE OUTER RING THROUGH 12 8TRLTS, THE BINER RING
FUNCTION IS TO SUPPORT THE AXML AHD TORQUE LOADS FROM THE STATIONARY COMPONENTS DF THE TURBINE END CF THE TURBOPUME, PROVIDE ASSEMELY PILOTING AND
POSITICN CONTROL, AND FROVIOE A ROUTE FOR COGLANT FLOAW, THE HOUSING AND INNER RING ARE COOLED BY HYDROGEN FLOW FROM THE CCXILANT LINER. THE COCLANT
LINER PRESSLURE 1S MEASURED EACH TEST/FLIGHT THE INNER RING EXPERIENCES THERMALLY INCUGED HYOROGEN ASSISTED LOF CRACKING INMER RING CRACKING COULD
CAUSE HOT BAS INGESTION INTO THE COTLANT CIRCUIT. THE COQLANT LINER PRESSURE MEASUREMENT WOLILD SHUT DOWN THE ENGINE. TUREIME INNEF. RING CRACKS ARE
MAPPED AMD EVALLIMTED AT EAGH TURBOPUMP OVERHAUL (3). THE CRACK INSPEGTION INTERVALS AND CRITERIA ARE CONTROLLED BY MAJCR WAIVER (4] AND SPECIFICATION
13} IN-FIELL} THE INSIDE DISMETER OF THE TURBINE INNER RING BOLT HOLES ARE MAPPED AND EVALUATED AT INTERVALS CONTROLLED BY THE COMDITION SEEN AS
PREVIOUS DVERHAUL OR IN-FIELD INSFECTION. THESE INTERVALS AND CRITERLA MAVE BEEN DEVELDPED BASED ON EXTEHSIWVE HOT FIRE EXPERIERCE 183 ASSURE THAT INRER
RING: CRACKING WILL HOT AFFECT THE FUNCTION OF THE TURBOPUMP. CONTINUED USE WITH ALLOWABLE DISCREFPANGIES RESU LTING FROM OPERATION IS EVALUATED AMD
CONTROLLED PER THE REQUIREMENT S QF THE MAINTENANCE CONTROL DDCUMENT. THE CONTROLLER SOFTWARE 1S 08 FISURED TO DETECT AND RESPDND PROPERLY TO
THE FAILURE IDENTIFIED AND COMMAMND A SAFE ENGINE STATE.

1) RSAI7577 RS007588; £2) RA5-BS80-10; (3) RLOGS2S. (4) DAR 1199, DAR 2905
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Component Graug:
CIL lern:
Componanl:

Part Number:
Failure Mode:

SSME FMEA/CIL

INSPECTION AND TEET

Fuel Turbopumps Prepared:
El:ﬂ:lu-ﬂ Approved:
High Preszure Fuel Turbopump Appraval Date:
RE00OTS01 '

. Cha :
Ewcegaive hot-gas kahage inta coglant circuft. I:Iiu:ﬁ:#:

Fage:

0. Early

T. Nguyen

4124109

2

CCBD ME3-51-5206

1ol 2

Failurg Zauses

Sigrifizant Cuetaderstics Inspecdionds}/ Tesl(s)

Documan] Reference

LIFT CFF SEAL
SEAL

BOLT
CUPWASHER
HAUSING
LABYRINTH SEAL

MATERIAL INTEGRITY

HEAT TREAT
ASSEMBLY INTEGRITY

HFFTF

CLEAMLINESS OF
CIMPONENTE

ASSEMBLY INTEGRITY

HOLESING

MATERIAL {NTEGRITY |5 VERIFIED FER, DRAWING REQUIREMFNTS.

BOLT AND CUPWASHER ARE PENETRANT INSPECTED PER SPECIFICATION RECLIREMENTS.
BOLT HEAT TREAT |15 YCRIFIED FER SPECIFICATION REQUIREMENTS.

THE LARYRINTH AMD LIFT-OFF SEAL FLANGES SURFACE FINISH AND FLATHESS ARE INSPECSTED
FER DRAWING REQUIREWMENT S

THE BOLT STRETCH 15 YERIFIED PER ASSERBLY DRAWING REQUIREMEMTS,

HOLT DRY FILM LLIBRICATION IS VERIFIED PER EPECHFICATION REQUIREMENTS.

THE CUFWASHER DEFQJRMATIOHN b3 WERIFIEDR PER DRAWVHNG RECLIREMENTS.

THE CUPWASHER IS LDAD TESTED PER DRAWING REQUIREMENTS.

THE LIFT-OFF SCAL STACK 15 VERIFIED AS BOTTOMED PER SPECIFIGATION RECUIRENENTS.

COMPONENTE ARE WERIFIED CLEAMED PER SPECIFICATION RECUIREMENTS.

CPERATIONIPERFORMANCE IS VERIFIED BY ENGIMNE HOT-FIRE TEZTING AND ZND E & WM TESTS ON
INSFPECTIOHE. o

'
i

THE FUMF SUEASEEMBLITS MRE INSPECTED DURING DWERHAUL PER SPECIFIGATION : '

RECUIREMENTS. INSPECTIONS INCLUOE: WISUAL, DIMENSIOMAL FEMETRANT. AND REPLACCMENT

CF USAQE ITEMS AS APFLICABLE. PER OVERHALIL CLASSIFICATION

DATA FROM PREVIDUS FLISHT R HOT-FIRE 15 REWEWED #OR FRORER TURGDPUMP
QPESATIONTFERFORMANGE. {LAST TEST)

ROC19234
RO261-3015
RE0075D5
RE0075:3
R2My 577
RS007553

Ria1 5230
RO261-1015
RS0675%%
REM7523
RI0O75E
REMYESS

RAH 13118
RBO1ED-014

ROO19230
RS00T7S53

RS0D0TS01
RADT12003
RSO0T501
RS007E22
RLM351
RSOoTs01
RL10001

FLM050-04
RLH055-06
RLOA0SE-0F
RLO0431

RLOOS2E
RAG115-118

WSFL PLM 1228

RE007563
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Campanent Groaup: Fugal Turbaporps

Prepared: O. Early
CIL tem: gI0p-21 Approved: T. Mguyen
Crmponent: High Preasure Fuet Turb opomp Approval Date: 4121199
Part Humbar: RE0075M Change f: 2
Fallure Modde: Excassive hol-gag lezkage Into ¢oalant eirgult. Direcilve A: CCBD ME3-O1-5106
Page: 2af 2
Faimre Canses Significant Charactenistics Insoecinonis) ¢ Tesl|s) Dincument Relansnce
B MATERIAI INTFGRITY MATERIAL INTEGRITY IS YERIFIED PER DRAWINEG AND SPECIFKSATION REQUIREMENTS. R3007 566
REM1 70152
RBO1TE-154
FORGING |5 PEMETRANT AND LLTRASONIC INSFECTED PER SPECIFICATION REQUIRMENTS, RAD115-11E
RAD115-G12
HOUSING |15 PENETREANT INSPECTED PER SPEGIFICATION RECHIREMENTS, FAL115-116
WELD INTEGRITY Al L WELD= ARE INSPECTEDR PER DIRAYNNG AND SPECIFICATION RECLUIREMENTS FER WELD RL1a011
CLAGS  IMSPECTIONS INCLUDE: VISUAL DIMENSICHAL. PEME TRANT, RADKIGRAPHIC, RADGDT-004
ULTRASCHIC, AMNDFLLER MATERIAL, AS APPLICABLE. RADI15-118
RADL15-00%
RAI115-CH
RAO115-12%
HEAT TRCAT HEAT TREAT I5 VERIFIED PER SRECIFICATEON REQUIREMEMTS. RADG11-020
SURFACE FINISH COPPER PLATIWG AHD FLASMA SPRAYTING IS VERIFIED PER SPECIFICATION REQUIREMENTS. FA1105-002
RAQ105-018
. RADI05-018
ASSEMALY INTEGRITY THE HZ2USING PROOF PRESSURE TEST IS PERFORMED PER SPECIFICATION RCOUIREMENTS RLOC143
IN-FIELD BORESCOPE IMSFECTION OF BOL T HGLES, WISUAL AN EDRESCORE INSPECTION OF FLOCSZR
THE EMTIRE |HHMER RING AT RECYCLE ARE PERFCORMED FER DAR AND SPECFICIATION PAR 1153
RECUIRERMENT S, OAR X0

Failura H stary Compre heng.ve faiure Fistory dzla is maintained in the Pizblam Reooring datatase (PRAMSTFRACA
feference: WASA elter 542 /BB INR and A ocketdyne latter EBRCDOTE],

Operal onal Use hot Anploabde.
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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



P8l -4

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



