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SEME FMEA/CIL

REDUNDANCY SCREEN
Camponent Grow, lpnltars and Sensors Prepared: M. Olfwer
CIL lkem: J223HM, 122401 Anpravad: T. Npuyen
Lompenenl: FPH and OFE Purge Pressure Transthigers (P2 5, F2.4] Approval Daie: 11208y
FPart Number: REIZIVRESTO0!, REIX3RES TOOY Change & 1
Fairure Mode: No autput or atrareols cutput slgnal, Clractlve §: CCBD ME1-01-4904
Pags: iof 4 '
Criticaliy
Fhase ) Failure ! Effec| Description Hazard Referenze
5 Erromeairs culpul gignats Tram both qualified sensors o ramalnleg qualifisd saneee within the rediine limt taEelts in 1pss of redlina 1R
4.5 protecton, {255 of vehicle due ta AS) e burinowm may resudl If chesk valve leakape Bxists and Is nol detected, ME-B23

Redundanzy Screens: SEMEQR SYSTER - VALVE SYSTEM: UNLIKE REDUNDAHCY

A: Pass - Redundant hardwarg -tams ara capabée of checkout during normal greand birazneund,
B Fail- {ose of a redundanl hardumarg dems fs nel delsctable duding fighl
G: Pass - Loss of redundant hardware Bams could nat result from a2 glnple cradible aymal.
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DESIGHN
Companenl Sraup: Ignfara ang Senzora Praparad: M. Dllvsr .
CIL Itam: J223-01, d224.00 Approved: T, Nguyan
C o panent: FFB and OFR Purge Pressira Transducers (P15, P24 Appmval Dale: 13095 !
Parl Numhber: REZXMREETHN . AE22INRES TN Change #: 1
¢ Failure Mode; No output of ¢rroneous cofput slgnal Direcltva A; CCOD ME3-01-4944

Fage: 1ot 2

Design f Deovirent Reference

FAILURE CAUSE: A Broken or shorled conduclora.

ELECTRONIC, ELECTRICAL, AND ELECTROMECHANICAL PARTS FOR THE CIRCUITE INVOLVED 1N THIS FUNGTION HAYE BEEN SELECTERD FROMTHE CLASS § OR EQUAVALENT
APPROVED PARTS SELECTION (1) STRAIN SAUGE OPERATION 15 WITHIN TS ELASTIC RANGE, BELOWY THE MATERIAL YIELD POMT. SUPPORT FOR THE STRAIN GAUGES IS
PRUWIDED BY ADRESIVE AMD FILM LISFD N CONSTRUCTION 44D ATTACHMENT OF THE 5TRAIN GAUGES (23, INTERCOMNEC TING WIRES FROM DIAPHAATM TO TERMIMAL HEADER
ABE SECURED BY POTTING STRIPE TO PREVENT MOVEMENT AND WIRE FATIGUE THE ADHESIVE AND FILM PROVIDE INSULATION FOR STRAIN GAUGES. LEADMIRES ARE
THSULATED TO FREVENT SHORTING. PROCESSES USED FOR SOLDERIMNG OF ELECTRICAL COMMECTHING AND TERMIMNAL CONNECTIOMS ARE CONTROLLED BY SPEGIFICAT IR {3).
UPPER WIRING POTTING PREVENTS WIRE MOVEMENT AND SLESERUENT WIRE FAILURE {4).

(1) BEMQ2D28; (2) RCTOM; (3) RLIOMN, RLI10DOT, WSFC-SFEC.27A 1] RL10008
FAILLURECRUSE: C: Sensarinlel plugged.

CFBITEN SYSTEM DESIGN INCORPORATES A FILTER IN THE OXYGEN AND FUEL FEED SYSTEM ELIMIMATING PROPELLANT CONTAMINATION SOURCEE (1). THE HELIUM SUBSYSTEM
HAS A FILTER it THE POA PREVENTING CONTAMINATION ENTERING THE SYSTEM DURING PURGES £2). INLET FORT PASEAGE BIZE PROVIDES CONTAMINATION PROTECTION 13

e ar: i 1N THE SENSOR INLE T DUE TO CLOSED GAVITY DESIGN REDUCES POTENTIAL FOR PARTICLE CONTAMINATION. PARTIAL HY OCRASE OF THE INLET WILL 8T
DEGRADE SENSOR FUNCTIOM. COMPLETE BLOGKAGE FORMING A PRESSIRE VESSEL IS REQUIRED T0 ALTER SENSGR FUNCT IGN,

MG 150 =EDD (2] ROD19450 3] RCFO01
FAILLIRE CAUSE:  E: Fractured Sengor diaphragm.

THE DIAFHRAGH I3 MANUFACTURED FROM A-296. 4286 EXHIBH & RESISTANCE TS GORROSION AND RESISTANT 10, HYDROGEN ENVIRONMENT EMRITTLEMENT (13, CESIGH
CRITERLS FOR BURST AND PROOF PRESSLIRE REQUIREMENTS ARE IDENTICGAL IN BOTH DESIGNS (2). THE MIMIMUM FAC TORS OF SAFETY MEET CE| REQUIREMENTS (3. THE
LIAPHRAGM MEETS HIGH CVCLE AND LOW CYCLE FATIGUE LIFE GE| REQUIREMENTS (4],

[1) RES-8562; (2) RC7001; (3) RSE-8516, CPI20R000IE; (4) RLODSAZ, CP 320R000IR
FAILURE CAURE:  F: Vacuum referenes cavhy damagad causing loss of vacuum,

THE QUTER CASE IS KANUEACSTURED FROM GORROSION RESISTANT 304L CRES, THE DUTER, CASE, COMNEC TSR ASSEMBLY, AND BASE ASSEMBLY ARE WELDED TOGETHER TO
FORM THE VACLULUI REFERENCE DAYITY. THE CAVITY IS HERMETICALLY SEALED PER DESIGN RECUIREMENT (1. SHOULDWACULM BE LOST, THE CHANGE OF THE SEMZOR
ACCURALY COMPARED TO THE OPERATING PRESSLURE RANGE IS SMINIMAL

{1 RGOt
FAILURE CAUSE: G Broken pins.

MIMIMIZE COMNTACT RESISTANCE. THE FLATING 1S CONTROLLED PER SPECIFICATION {21 THE CONHECTORS HAVE COMPLETED HARNESS DVS TESTING AND SENSOR DS
TESTIMG (3), !

(RCI001: (2p RC1221; (3) DVS-S5ME-202, DVE-5SME-203
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Compen,. . Groap: lgnltets nid Sensars Propared: M. Qlkar

CIL ibem: J22F01, 222401 Approvad: T. BgLyen

Companant: FPB and OPE Purge Pressura Transducers (Fis, P1.4) Appiovd Duls: k] 1Y

Part Numbor: REZ2ANRESTOMN. HE2ZZAARESTOH Change #: 1

Fallura Moda: Mo cutput or #ranacus gutput slgnal. Directlve & CCE0 ME3-01-3594
Paga: 2ot 2

Design ! Decurenl Refarenss

FAILLURE CAUSE: H: Changes of Internal rasletance cauand by malalure, carresion, ar contam ination.,

SENSORS ARE HERMETICALLY SEALED TS PROTECT FROM GAONTAMINATION. A BACK FILL OF THE SENZOR CANWITY IS DONE TO INCORPORATE AN IMERT PURGE, PREVENTING
CORROSION OR COMGENEATION IN THE SENSOR. LEAK RATE REQUIREMENTS ARE CONTROLLED FER SPECIFICATION TCQ PREVENT INDUCTANCE OF FOREISN SUBSTANCES AND
PREVENT LOSE OF THE (NERT 58S BAGKFILL. INTERMNAL POTTING. FASSIVATION, VARMISHRG, AND COATHG WATH ADHESIVE PROTECTS FROM INTERNAL CORROSON (1),

v

[ RCTI0N
FAILURE CALISE: ALL CAUSES

SEME0R SYSTEM DESIGH PROVIDES REDUNDANGY T0O THE ELECTRICAL COMPONENTS TO PRECLUDE AL SINGLE POMT FAILURES OF THE CONTROL FUMCTIONS. AN ACENTICAL
DESIGN SENECR IS WSED AT THE FUEL PREBURNER Pu FORT WHERE THE ENVIRONMENT |S MORE EXTREME. THE SEMSORS ARE A YENDOR ITEN. DRAVING SPECIFICATIONS
ANDMANUFACTURING PROCESSES ARE CONTROLLED BY ROCKETDYHE (1}. ALL SEMSOR DESIGN ARE SUBJECTED TO A CRMICAL DESKSN REVIEW. ANY DESMSN CHANGES ARE

REQUIREMENTS 4}, THE SENSORS WERE ANALYZED FOR HIGH CYCLE FATIGUE AND LOW CYCLE FATIGUE LIFE AND MEET CEI REOLAREMENTS {5). TABLE K23, J224 LISTS ALL
THE PHMEACIL WELDS AND IDENTIFIES THOSE WELDS IN WHICH THE CRITICAL INITAL FLAW SIZE IS NOT DETECTABLE, AMD THOSE WELDE IM CHICH THE RGOT SIDE [ NOT
ACCESSIBLE FOR INSPECTION, THESE WELDS HAVE BEEN ASSESSED AS ACCEFTABLE FOR FLIGHT BY RISK ASSESEMENT (). SENSORS FROM ENGINE 2010 WERE RE-
SUBJECTED TO ACCEPTANCE TESTING. ALL SENSORS MET ACCERTANCE CRITERIA WITH THE EX CEPTICN OF ONE WHICH EXHIBITED A MINGR ZERD SHIFT. THE CONTROLLER
MONTOR SYSTEM IS COMPRISED OF REOUNDANTSENSOR ELECTRONIGE, RECUNDAN I HARNESSES, AND REDUNDANT COMTROLLER T HAKNMELS [T

(1IRG7o01, (7] DVE-BEME-203, RES-8660; (3) RE5-203-13, RES-201-14: 4| R55-8546, CPIZ0ORDONIE; (5} RLODEA2, CRPIZIAD00IA: (K} RZ3-BTEE; 7y CP40GRDDA 3 2,55



Compangnt Group:
CIL. Mt :
Comporent:

Pad Humnber:
Failure Mode:

SSMEFk  CIL

INSPECTION AND TEST

Igrilera and Sansoms Prepated:

J233.04, 42 Approved:

FPB and DFB Purgs Prassure Transdue erg (P2.E, p3d) Appraval Date:

REZNVRESTINY, REXIIZREST 004 . Cheanpa #;

Hg oulput or erratecus outpot slgnal. : Diractive #:
Page:

M. Ollver

T, Hguyan

»van

1

CCED ME3-01-4a8¢

fof 2

Faluera Cavess

S.anlfican! Characlsnzbies

Inspectionds) ¢ Test(s)

Docemani Refererce

ALL GAUSES

SIMGLE FIGKUP, DLAL
OUTPUT, PRESSURE

RES2233/ RESTO1

TRANSDUCER
NTEGRIT™ OF INTERHAL ~ PROCESSES USED IN THE TRANSDOUCER MANUFACTURE AND ASSEMBLY ARE VERIFIED PER
ELECTRONICS SPECIFICATION AND INCLUDE: : RL10COD
COMPONENTS - SOLBERING GF ELECTRIGAL CONMECTIONS, RL1DO0T

- ATTACHMENT TO TERMINALS. RL1000B

- ENCAFSULATION OF COMPONENTS.
PRESSURE TRANSDUCER RESZ203/RESTONT
EXTERNAL CLEANLINESS RCTG0

TRANSDUCERS ARE VERIFIED CLEAMED PER SPECIFICATION REGQUIREMENTE.

FREISURE TRANSOUCER,
DIAPHRAGM INTEGRITY

TRANSDUCER DIARHRAGM 13 PROCF PRESSURE TESTED PER SFECIFICATIH REQUIREMENTS.

PRESSURE TRANSDUCER

REFERFNCE CAVITY
INTEGRITY

FRESEURE TRANSDUCER
CONNECTOR REGEFTAGLE
CONMECTOR INTEGRITY

RES2233/ RESTOM
RCTHT

TEAMEDUCERS ARE PRDGF FRESSURE TESTED PER SFECIFIGATION REQLIREMENTS.

REFERENCE CAVITY 15 LEAK CHECKED TO VERIFY SEAL PER SFECIFICATION REQLIRERENTS.

RES22)3 f RESTOM
RCT0

THE PLATIHG OGN THE CONNECTOR FINS IS INSFECTED PER, SPECGFICATION PEQUIREMENTS.

THE FOLLOWING TESTS ARE PERFORMED DLURING IANUFACTURING AMD SENSOR ACCEPTANCE:
* HHSULATION RESISTANCE BETWEEN PINS AND THE CASE IS VERIFIED TO BE WITHIM
SPECIFICATION.

- DIELECTRIC YOLTAGE TESTS MEASURE THE CLURRFNT LEAKAGE BET\WEENM PiHS 4ND CASE AND
WVERIFY THEM TO BE WITHIN-SPECIFICAT QM.

- TRANSIUCER BRIDKGE RESISTANCE IS VERIFIED TO BE WITHIN SPECIFICATION.

FRESSURE TRANSOICER
HERMETIC SEAL [NTEQRITY

PRESSURE TRANSDUCER
AZSEMELY INTEGRITY

RES2233 [ RESIIM
RES1231
RC1IM

RCTCI1
RCTIH
RCT0H

1 L

CLEAMLINESS REQUIREMENTS ARE VERIFIED PER SEECIFICATION DURING MAMUIFACTURING OF
THE TRAMSDUCERS.

AFTER THE CASE ISWELDED HELIUM LEAK TESTS ARE PERFORMED TO VERIEY HERMETIC SEal,

RESZ333  RESTO0M
RCFO0M

ALL YENDOR INSPECTION AND TEST CRITERIA 1S UNDER ROCKETDYNE ARPPRIOVAL AND CONTROL.

RESZ233 I RESTOOT
RCT001
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Componont Graug:
S lem:
Component;

Farl Numbkor:
Fallura Made;

Ignitars and Seraors
422304, 22401

FPB and QFB Purge #reasure Transducars [P25 P24}
REZIIVRESTAN, REZIIIMESTOM

Mo ety ut or arroreous culpul gignal,

Propared; M. Oliver
Anpraved: T. Hpuyan
Appraval Data: 19eg

Chenge A: 1

Directhee #: GLBD MEI-[H-4594
Pagu: 2af 2

Failire Gauzes

Signiicanl Charactanistics

Inspacilon{z) r Tests) Dazument Rafarence

ALL CALSES

Failurg History-

ASSEMBLY INTEGRITY

HO'T FIRE ACCEPTANCE
TESTING (GREEN RUM)

DATA REVIEWY

FRE-FLMSHT CHECKOLT

TRANSOUCERS ARE SURIECTED T A WORKMANEHIP SCREEN NG ACCEPTANCE TEST MCLUDING  RCTODI
VIBRATICH, TIERMAL CYCLIMG, AND FUNCTIONAL TESTS,

SENSOR DPERATIAN 1S WERIFIEQ THROLIGH HOT FIRE ARCGERPTANCE TESTING RLOMEY

ALL COWTRDLLER RATE FROM THE PREVIQLIS FLISHT OR HOT FIRE 1S REVIEWED. AHY M3EFC PLM 1223

ANORALOUS CONDITION MOTED REQUIRES FURTHER TESTING OR HARDYWARE REPLACEMENT

FRIOR TO THE NEXT FL!GH‘T

SENSORS ARE VISUALLY IN BF'ECTED OMRED Yd{ BLD 030

SENSOR CPERATION I5 VERIFIED EVERY IS5 NN FLOV BY SLCCESSFUL COMPLETION OF THE OMRSD Y1 A0, 010
DAEED S0FA0212

CONTROLLER SENSCR ELECTRKCAL CHECRGUT (LAST TEST!

Cormprehensgive faiure history data ks meintaéned | the Problam Hepoding dalabass (PRAMS/PRADA}

Feference; FASA leler SAZUAAI0A and Rockatdmna 2ltey BARCOOTE .
Dperaliona: ae.  Hot Appl.cabde.
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Lomponent Group: fgmiters and Seanxars Pregare:
Itary Mame: FPB and OFE Purga Fressume Trenzducers P25 P24 . Appraved:
Hem Nuinber: J223, d224 Approval Datar
Part Hutiber: REZ2ILRESTON, REZZANRES 7007 Changa g;
Dlreciive 4:
Fege:

FIELD CONFIGURATION ANCES FROM CIL RATIONALE

. Orlyar
T. Mguyen
iraaiag
2
© eCBO MEI 01-4984

1ef 1

Base Lire Ratlenala

ananoo

Chanpa Rabicnala

Variant Dash Mumker

0857)

JE23, 1224 - Thesa welds have heen
assessed and deterrined o hava
improved utimala ard yleld
stremgths, #rdurance fiils and
fracture toughhass geer those welds
liz'ed ir the wel ascegsmenl (VRS-

J221 1224 - Hew design Imp-oves
prgel scrbillly, inspeciabilly and
re'lab lity of the ransduger, Maw
dasisn redueas te gk al e
inteod selion of corductive
contaminalion

Wlds were assegsed as ACCEpTakle
Tor llight by rigk assesarennl (REE-
aree).

Nawy daalgn ellminatas ane weld and nereazes cverall comeonenl sivengih.
UST AL 13 RATIONALE;
Welded assamblias mact gl CEI requinmTenls. (RSS-8756).

RESTOD1-202, 297
REZZ33-021

Arirlernal vaam casa lg usad lor
zarl praszure refare moe ponnl.

Mew design alknlnales inlermal vacuum case and reduees potertlal for rondusthia
coytarmingliom,

LISE AS 1S rationgle:

Fanclionally of 2am pessura rafersnees ks malntas:ned,

REETFO04-217. 237

REZ233-021
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SSME_  ZA/CIL
WELD JOINTS
Comporent Grovp:  Ipnitera and Sensors Pragarad, M, D hvar
y CIL 112m: J221, 0224 Apprevad: T. Hguysn
Component- FFB and OFB Purge Prassure Transducera (FL.5, P24) Approval Bate: 330099
Part Kumbar: REZIIIRESTO0M, RE2233/RES F00t Change &: 1
i rective #: CCHO MEL-01-1994
Pape: 1al 1
Crlile=at In tigl
Rogl  Flaw Size Nol
Sids Mol Detectable
Componeait Basic Fart Number Wield Nurnbar \Weld Type  Class Accass HOF  LCF Comrments
FRESSURE TRAMSDUCER RE2IIRES ! MM
PRESSURE TRAKSOLCER JER1900 CCCA EBW It X X X
FRESSURE TRANSDUCER JLD180D CCC.2 EEW I x x
PRESSURE TRAMEDUCER JUre 1580 CCC-5 BB H X



