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SSME  EACIL

REDUNDANCY SCREEN
Camponenl Group: Ighktery arvd Sansors Prapared: M. OTivar
CIL ltemn: 4201 - Appraved: T. Houyan
Camponent: HPOTF Boaet Stage Dlschanga Temp Transducer (Q14.1.2) Appravel Dals: e
Part Humber; RESTDZ : Change ¥: 1
Fallure Mode: Efroneqs qutput signal, Diracthvs &- CoBD ME1.p1-4584
Pae: 1ol 1 '
Criticality '
Pnaze Failire { Effaci Degeriplion Hazard Refarence
5 Errongoug eulput signal (s) freen one ar both sensers(s) within mlegrity monltor Bmils resuits I loss of MCF protaction. Lose of vellcla dua 1R
4.2 ta re frem LOX Impact may result i saraor proba faits and (s not dalsclad, WE.C35

Fédundzncy Screans: SEMSOA BYSTEM (STRUCTURSAL) - SENSOR SYSTEM (DETECTION): UNLIKE RECUNGANCY

A: Pasa . Redundanl b rdwars items are capabla of checkout during normal geaerd Turmnargurd.,
B Fal - Lass of a redundant hardware Aeme 15 nol dalactabla diiring fimght.
C: Pags - Loz ol redundant hardwara Aems couM nat result from a single credible avent,
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SSME FMEA/CIL

DESIGN
Companent Group: Ignllers and Sensars Freparpe: M. Qllver
CIL tem: J112-01 Approvad: T. Nprsyen
Componohl HFAOTF Baoat Stage Olachargs Temp TransHu ter [k S T I3 Approval Dats: A3 trag
Fart Numbaer: RES™I02 Chanpa 1
Fallure Mod: Errgneous autput slphal. Dlroetlve A: CCEBD ME3-Q 14804

Page: ' 1al 14

Designyd Documen Reletaae s

FAILIIRE CAUSE:  A: Open circuil; braken plalinum sansing olermant Braken waduwlire or leadwlre conmactons,

ELEGTROMAC, ELECTRICAL, AND ELECTROMFCHANIZAL PARTS FOR THE TRANSDUCERS INVGLVED IN THIS FUNCTION HAYE BEEN SELECTED FROM THE CLASS § OR EQUIVALENT
APPROVED PARTS SEIECTION i1). THE TRANSDUGER SENSCR ELEMLNT 15 MADE FROI REFERENCE PURITY PLATINUM WIRES MOUNTED CM A STRAIN FREE SUPPORT
PROTECTED BY CERAMIL INSULATIOM. SENSING ELEMENT IS PROTECTED BY A FERFORATED STAINLESS STEEL SHIELD REDUCING MECHANICAL OR INSULATION DAMAGE

SPECIFICATION [2). LEAOVARE CONMNECTIONS ARE BRAZCO (M & STRAIN FREE CONFIGURATION AND COVERED WWITH AN INSULATING HEAT SHRINK TUBING. UPFER WIRING
FOTTING PREVENTS WIRE MOYEMEN 1 AMD SUBSEQLENT WIRING EAILURES Lt

(1] B5MD3IZE; () RCT 002, 13 RL 10006
FANLRE CAUSE: B: Rereplachs pin damaga; ghoring pin-le-pi or pin-bos hell,

CONNECTOR SF| ECTION OF THE ASSEMBLIES 18 CORTROLLED 0¥ RECKETDYNE SPECIFIGATION REQUIREMENTS (1] THE COMNECTOR DESIGN INCORPORATES FEATURES SUCH
A3 RUBBER SEALS, CORROSION RESISTANT PINS. LOCKING CONNECTORS, AND CONTROLLED ELEGTRICAL GONNEG TIONS Ta PREVENT MALFUNCTION. THE CONNECTORE ARE IN
AGCORDANCE WITH STANDARDS FOR USE ON ROCKET PROPELLED VEHICLES (). THE PINS ARE NICKEL UNDERPLATED AMD GOLEY QVERPLATED TO PREVENT CORRUSION AND
NINIMIZE CONTALT RESISTANCE. THE PLATING IS CONTROLLED PER SPECIFICATION (2 THE CONMECTORS HAYE GOMPLETED HARNESS DVS TESTING AND SENSOR OVS
TESTING (3).

(1) BCM0z: 2y RCIZI2; [3) OVS-SSME-202, DWVS-SSNE- 203
FAILURE CALMSE:  &; Change of Internal reslstance oaused by molature, cotroglon, of sontamination.

GENSORS ARE HERNETIGALLY SEALED TO FROTECT FROM CONTAMINATION & BAGK FILL OF THE SENSOR CAVITY IS DONE To INCORFORATE AN INERT PLURGE, FREVENTING
CORROSION OR CONDENSATION IN THE SENSOR (1), LEAK RATE REQUIREMENTS ARE CONTROLLED PER SPECIFICATION T0 PREVENT INDUCTANGE OF FOREIGN SUASTANCES
AMD PREVENT LOSS OF THE INERT GAS BACKFILL. INTERNAL POTTING PROTECTS FROM GORROSION (1),

1) RCTO0
FAILURE CAUSE: ALL CAUSES

SENEOR SVSTEM DESIGN PROVIDES REQUNDANCY TO THE ELECTRICAL COMPONENTS TO PRECLUDE ALL SINGLE POINT FAILURES OF THE COMTROL FUNCTIONS, THE SENSORS
ARE A VENDOR ITEM, DRAMNG SPECIFIGATION AND MANIFACTURING PROCESSES ARE CONTROLLED B ROCKETDYNE (1). ALL SENSOR DESIGNS ARE SURJECTED TG A
CRITICAL DESIGN REVIEW. ANY DESIGN CIIANGES ARE RE-REVIEVED (1), THE RES7C02.231 SENEORE HAVE COMPLETED DESIGN VERIFICATION TESTING (2], INCLUDING
VIBRATIIN TESTING (33, THE 241 DESIGNIS IDENT AL TO THE -231 WITH THE ADDITIGN OF 4 WORKMANS HIP SCHEENING REQUIREMENT. THE REST082-241 SENSOR HAS BEEN
QUALIFIED B SIMILARITY (4). THE MINIMUM FACTORS OF SAFETY MEET C5| REQLIRENENTS (8). THE SENSDRS YWERE ANALYZED FOR HIGH CYCLE FATIGUE AND LOW CYCLE
FATIGUE LiFE ANO MPET CE| REQUIREMENTS (8] TABLE J212 LISTS ALL THE FIMEA/CIL WELDS AND IDENTIFIES THOSE WELDS IN WHICH THE CRITICAL [MITIAL FLAWY SIZE IS NOT
DETECTABLE, AND THOSE WELDS IN VMIGH THE ROOT SIDE IS NOT ACCESSIELE FOR INSPECTION, THESE WELDS HAVE BEEN ASSESSED AS ACCEPTABLE FOR ELIGHT BY RISK
ASSESSMENT 17}, THE CONTROLLER MOMITOR SYSTEM IS COMPRISED GF RETINDANT SENSOR ELECTRONICS, REDLINDANT HARNESSES, AND REQUNDANT CONTROLLER
CHANNELS (B},

[ RCTO02; 12 OVS-5EME-203, RS5.BE6D; (2) RES5-203-11; (4) RSE-2B60; (5} RSS.B5458, CPIZORIO0IG [5) RLONS32, CF320R00038; {7) RE5-A7E6, CPADSAND0E 3.2 15
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SSMEFM  CIL

INSPECTION AND TEST
Componenl Grovp:  igniters and Sonsars ' Praparad: M. Clivar
CIL Item: J31z210 Approved: T. Mguyan .
Camponent: HFDTP Boosl Stage Discharge Temp Transducer (011.1.2) Appreval Date:  3/30/4 .
Part Numhbay: RESTOIOZ Changa #: i
Failure Mode: Errgnequs outpul slgeal. | D racilve §: CCED MEXD) 4394
Page: 1o0f 2
Faiiure Causes Significanl Charzclarigling Inspecllon{s) f Teslfs) Documrent Referenca
A TEMPERATURE RESTDO
TRANSDLUCER
COMPORMEMNT INTEGRITY THE ELEMENT MATERIAL |5 INSPECTED PER SFECIFICATION REQUIREMENTE. RCT02
FROCESSES USED IN THE TRANSDUCER MANUFACTURE AND ASSEMBEL T ARE VERIFIED PER
SPECIFICATION AND INCLUDE: RC¥0aa
- ELECTRICAL CONMECTIONS MADE BY BRAZIMNG. RL1O})8
- ERNCAPSULATION OF SOWMIPGHENTS.
B TEMPERATURE HEST002
TRANSDUZER RES1232
CONMECTOR RECEFTACLE
COMMECTOR INTEGRITY THE PLATING OM T1IE CONMNECTCR PINS IS INSPECTED PER SPECIFICATION REQIHREMENTS. RC1232
THE FOLLOWAMEG TESTS ARE PERFORMED DUAIMG MAMURASTURING AND SENS DR ACCEPTAHCE;
- TRANSOUCERS ARE CALIDRATED. RCTOOX
« INSULATIDN RESISTAMGE BETWEEM FIE AND THE EAEE 15 WERIFIED TO BE WATHM RCFO02
. SFPECIFICATHIMN. RCTO0R
« DIELECTRIC VDILTAGE TESTS MEASURE THE CURRENT LE.!".KJ'!.GE BETWEEH PINS AL GASE AND
VERIFY THEM TO BE WITHIN SPECIFICATION
_G 'I'EMPERATUHE RESvODZ
TRAMSOUCER

ALL CAUSES

INTERMAL CLEANLIMESS

WELD INTEGRITY

ASSEMBLY INTEGRITY
TEMPERATURE
TRANSDOUCER
ASBEMBLY INTEGRITY

HOT FIRE ACSCEPTANGE
TESTIMG {GREEN RUNI

GLEANLINESS AEQUIRERMENTS ARE VERIFIED PER SPECIFICATION OURING MANUEACTURING OF RC7O0
THE TRAMEDUCERS,

INGLLATION RESISTANCE BETWEEN COMNECTOR PINS AMD CASE 15 VERIFIED TO MEET
SPECIFICATICN REQUIREMEMTS,

ALL WELDS ARE INSPECTED TO DRAWING AND SPECIFICATION REQIVREMENTS FER 'WELD CLASS.
INSPECTIONS INCLUDE: VISUAL, DIMENSIONAL, PENETRANT, RADIQGRAFHIC, ILTRASCNIC, AND
FILLER MATERIAL, AS AFFLICABLE

AFTER THE CAZE 15 WELOED, HELIM LEAK, TESTS ARE FERFORMED TO VERIFY HERVETIC SEAL,

REST'IIH

ALL VENDQR INSPECTION AND TEST CRITERIA 15 UMOER HDSKE'IFD'T'NE APPROVAL AND CONTROL.  RCTIO2

TRANSOUCERS ARE SUBJECTED TO 4 WORKMAMSHIP SCREENING ACCEPTANCE TEST INGLUDING
VIERATIIN ARG THERMAL CYCLE,

TRAMZOLUCERS ARE CALIBRATED.
SENSCR OPERATION 15 VERIFIED THROUGH HQT FIRE ACCERTANCE TESTING, ) RLOO4EA
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Component Group: lgniters and Sonsars Praparad: M. Oliver
L llem Ja12.01 Approvad: T. Nguyen
Campohiant: HFOTP Bons| Stage Discharge Temp Tranaducar (0144 2) Approval Date: ar30/09
Part Mum ber: RESTODZ Change #: 1
Fakure Mods: Erronecus oudput signal, Dirpctive 8- CCBD ME:-01 4094
Papa: Iof 2

Failure Causes Rignificant Charactensice Ingpectians) f Test(s) Cocurnant Balerence

AL CAUSES FRE-FLIQHT CHECKOUT SENSOR QFERATION 15 WERIFIED EVERY MISSION FLOW BY BLICCESSF UL COMPLETION OF THE DRFRSD v1A00.010
CONTROLLER S5ENMSOR ELECTRICAL GHECKQUT. {LAST TEST) OMRED SO0FA0213

- ——_— _ - —_——— RN _— - i _ ]

Fafure Hglgny Camprehens ve tadura history data ks makitained In the Problsm Reporing database (PRAKIS/PRAC)
Referaznee: MASA leller SA21 8800 ard Reckeldyne lellar AERGOITAT. .
Opecatlonal Use: Mot Applicabls. .
1 -
F_N
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. SS5ME %MCIL
WELD JOINTS

Component Group:  lonkare and Sensara

Prepered: . Oilver
CIL ltern: J32 5 Appraved; T. Nguyen
Camponent: HEDTP Anost Slage Discharge Temp Transducor S11.1.2) Approval Dale: 27307199
Fart Humibar; RESTo02 Change 4: 1
Dlreclbva #: CLBD WE3.n1-da9a4
Page: tafq
Crilical Initial
Ran  Flaw Size bt
Sida np)  Detectable
Camparcn Aasic Pad Murber Weld Mumber Weld Type  Class Access HCF LCFE Cotnmenis
TEMPERATLURE TRAMSDEUCER RE3™M02 R G TALY [] X
TEMPERSTURE TRAMSOULCER RESTO0: R2A GTAWY 1] X



