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SSME FMEAJCIL
REDUNDANCY SCREEN

Component Grmup: laniters and Sarsam Frepared: M. Cliver
CIL Itam: J225-01 Apnigved: T. Netuyon
Componant: Emamgancy Shuldewn Presaure Transducer (P2.3] Approval Date: X319
Par Humber; REZZINRESTOOT Chanpa d; 2
Fallura Mads: Mo sulput or erroneous gulpyl signal. Directha A: CCHD ME3-01-4994
Fara: 1ol 1
Critheality
Phasp Farute ! Effest Descaphion Hazard Relerance
K Lass of cudpul sagnars from Bolt quali-ed sepsors o rerraining quahhed easar wifn purge ard anciltary moribar imilz rasu|s Ip s of 1R
4z MECF protactlan. Mission akbail dus be prematu e engine hutdown may 163U i hydraotc ehop made (s satersd with BrrenEy Mone

shuiduivr gressurs applied

Fedundancy Screens. SENSOR SYSTEM: 1IKE REOUNDANGY

A Pass - Radundant hacdwane Rems are eapabls of chackowd during normal grourd furnangund.

B: Fail- Losa ol 2 sedundam haideare items ks ol detectstin during ight.
C: Fall - |.oss of redundart bardware ilamz could result fram a singha credible Avenl,
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SSME  EA/CIL

: DESIGN |
Lompanont Group: fgniters and Semisqrs ) Prepared: M. Ollver
CIL 1 JI25.401 Appraved: T. Npuyen h
Carmpeonant: Emergency Shutdown Pressure Transducer (P13} Approval Datsr 130/49
Parl Numbor: REXIZAMESTO0A Chanpa #: F
Fallume Mode: No outpul or erconeous output signal. : Diragtiva #: CCBD ME3-01-48p4

Fage: 1ol 2

Coai:gn ¢ Dacument Reference

FAILURE CAUSE:  A:Broken or shorted conductors,

ELECTRONIC, ELECTRICAL, AND ELECTROMECHANICAL PARTS FOR THE CIRCLITS IFVOLVED [N THIS FUNMETION HAVE BEEN SELECTED FROM THE CLASS 5 OR EQUIVALENT
APFROVED PARTS SELECTION (1), £TRAIN GALGE BPERATION IS WITHIN ITS ELASTIC RANGE, BELOW THE MATERIAL YIELD FONT. SLUPFORT FOR THE STRAIN GAUGES IS
PROVIDED BY AOHESIVE AND FILM USED IM CONSTRUCTION AND ATTACHMENT OF THE STRAIN GAUGES [2). INTERCONNECTING WIRES FROM DIAPHRACI T TERMINAL HEADER,
ARE SECURED BY POTYING §TRIPS TG PREVENT MGVEMENT AND WIRE FATIGUE. THE ADHESIVE AND FILM PROVIDE INSULATICH FOR STRAIN GAUGES, LEAOWIRES ARE
INSULATED TO FREVENT SHORTING, FROCESEES USED FOR E0LDERIMG OF ELECTRIGAL GONNEGTIONS AMD TERLTNAL CONNECTIONE ARE CONTROLLED BY SPECIFICATION )
LUPFER WiRING ROTTING PREVENTS WHAE MOVEMENT AND SUBSEQUENT WIRE FAILURE 14, )

1] BEM0D928; |27 RCTOO ), (31 RL10J06, AL13007, MSFC-5PEC-278: (4] RL10Dag
FAILURE CAUSE: C:densorinlet plugged.

ORBITER SYSTEM DESIGN INCORPORATES & FILTER (N THE OXYGEN AND FUEL FEED SYSTEM ELIMINATING PROPELLANT CONTAMINATION SOURCES (1), THE HELIUM SUBSYSTEM
HAS /4 FILTER IN THE PCA PREVENTING GONTAMINATION ENTERING THE SYSTEM DURING PURGES (2), INLET PORT PASEARE S[2e PRUVIDES CONTAMINATION PROTECTION 2,

DEGRADE SEMECR FUNCTION. COWMPLETE BLOCKAGE EORMING A PRESSURE YESSEL 15 REQLRED TO ALTER 3FNS0R FUMCTIQM,

(IS0 13RMEDD; (2) ROOTA45G; (1) RSO0
FAILURE CALSE: E: Fractured sensor diaphragm. !

THE OtPHRALA ES MANLUFACTURFD FIROM A-286. A.286 EXHIBTS RESISTANGE TO CORROSION, HYDROGEN ENVIRGNMENT EMBRITTLEMENT, AND ADEQUATE STRENSTH (1h
DESIGH CRITERLA FOR BURST AND PRODF FRESSURE REQUIRENENTS ARE IDENTICAL M BOTH DESIGNS (2], THE MIMIMUN FACTORS OF SAFETY MEET CEI REQUIREMENTS (3.
THE DIAFHRASK MEETS HIGH Cy{LE AND LOAW CYCLE FATIGUE EIFE CE| RECHNREKENTS (4.

CIVRSS-R582; 13 RCTAOO1; (3) RS8-8546, CR32IR000AR (4] RLOOS3Z CPIZIRID0DIGE
FAILURE CALIZE: F: Wacuum relarsnce covity damaged causing loss of vaculm,

THE OUTER CASE IS MAHUFACTURED FROM CORRGRION RESISTANT 204L CRES THE DUTEFR CASE, CONNECTOR ASEEMBLY, AND BASE ASSEMBLY ARE WELDED TOGETHER TO
FORM THE WACGULUN REFERENCE GAVITY THE CAVITY IS HERMETICALLY SEALED PER DESIGN REQLIRENMENT (1), SHOULD VACLIUM BE LOST, THE £HANGE OF THE SEHS0OS
ACCURACY COMPARED TO TiTE QPERATING PRESIURE RANGE 13 MENIMTAL .

(1) RE7DO
FAILURE CAUSE: G: Broken pins.
CFONNECTOR SELECTION OF THE ASSEMBLIES 13 COMTROLLED 8Y ROCKETOY NE SPECIFICATION REQUIREMENTS (11 THE CONNECTOR DESIGN INCORFDRATES FEATURES SUcH

AS RUBBER SEALE, CORROSION RESISTANT PINS, LOCKING GONNECTCRS, AND CONTROLLED ELECTRICAL CONNECTIONS TO PREVENT MALFUNGTION. THE CONMECTORS ARE IH
AGGORDANCE WITH STANDARDS FOR LSE OMROCKET PROPELLED VEHIGLES (). THE PING ARE MICKEL UNGERFPLATED AND GOLD OVERPLATED TO PREVENT CORROSION AND
MINIMIZE CONTACT RESISTANCE. THE PLATING IS CON TROULLED PER SPECIFICATION (2. THE CONNESTORS HAVE COMPLETED HARNESS DVS TESTING AND SENSOR DvE

TESTING (3. ' '

(1) RCIO0; {2) RC1231; (2) DYS-SSME-202, DVS-35ME-203
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Companenl Gronp; Ignitars and Sensors Froparad: M. Dliver

GIL Ilem: J225.01 Approved: T. Ngtnran
Camponeni: Emurgency Shutdown Pressura Transducer [P2.3) Approval Dats: 3130/ma

Parl Humber: REZZ33/RESTON Changs ¥: 1

Falluro Mode: Mo authit ar erranscus culpyt signal, Directiwe #: CCED MEZ-Di-4534
! Fapa: 20 2

Casign ! Cocumedt Rakerencs

FAILURE CAUSE:  H: Changa of Inlemal reelsiance caussd by maksture, corraslon, ar contaminallon,

SENSORS ARE HERMETICALLY SEALED T2 PROTECT MROM CONTAMINATICN, A BACH FILL DOF THE SENSUOR CAVITY {5 DONE TO INCORPORATE AN INERT PLRGE, PREVENTING ,
CORROSION OR CONDENSATION N THE SENSOR. LEAK RATE REDUREMENTS ARE CO NTROLLED PER SPECIFICATION T2 PREVENT IMUUGTANCE OF FOREKGH SUBSTAMCES AND
PREVENT LOSE OF THE INERT GAS BACKFILL. INTERNAL POTTING, PASSIVATICHY, VARMISHING, AND COATING W TH ADHESIVE PROTELTE FROM INTERMAL CORROSION {1).

(1} Re7aod
FAILURE CAUSE:  ALL CAUSES

SEMSDR S5YSTEM DESIGN FROVIDES REDUNDANCY TO THE ELECTRICAL COMPONENTS TO PRECLUDE ALL SINGLE FOINT FAILURES OF THE CONTROL FUNCTIOMS. AM IDENTICAL
DESIGH SENSOR |5 USED AT THE FUEL PREBURNEH Pg PORT WHERE THE EMWiRONMENT 15 MORE EXTREME. THE SENSORS ARE A VENDOR ITEW. DRAVRG SPECIFICATIONS
AND MARUFACTUR NG PROCESSES ARE CONTROLLED 8Y ROCKETBYHE {11, ALL SENSOR DESIGHS ARE SLUBJECTED TO A GRITICAL TUESIGN REVIEW. ANY DESIGH CHANGES ARE
RE-REVIEWED {1). THE S3ENSORS HAVE COMPLETED DESIGN WERIFIGATION TESTING 12}, INCLUDING WIBRATION TESTING (2. THE MINIMUK FACTORS OF SAFETY MEET CEI
REQUIREMENTE {4) THE SENSDRE WERE AMALYZED FOR HISH CYCLE FATIGUE AND LOAY GTGLE FATIGUE EIFE AND MEET CE| REQUIREMENTS (5 TAHLE 95 LISTS ALL THE
FMEACIL WELDS AND IDENTIFIES THOSE WELDS M WWHICH THE CRITICAL IMITIAL FLAW SI7E |5 NOT DETECTABLE, AND THOSE WELRS IN YWHICH THE ROOT $I0E IS NOT
ACCESSIBLE FOR INSPECTIOM THESE WELDS HAVE BEEN ASSESSED AS ACCEPTATLE FOR FLIGHT B8Y RISK ASSESSMENTIS). SENSORS FROM ENGIMNE 2010 WERE RE.
SUBJECTED T ACCEPTANCE TESTING, ALL SENSORSE MET ACCEPTAELE CRITERES WITH THE EXCEPTION OF ONE WHICH EXHIBITED A MINGR ZERD SHIET. THE CONTROLL FR
MONITOR SYSTEM 1S COMPRISED OF REGUNDANT SENSGR ELECTRONICS, REDUNDANT HARKESSES, AMC RECHNDANT CONTROLUER CHAMKE LS .

(1) RCT00 (2] DVE-SEME-203, RES-8660; (4] RSS-203-13, RS5-207-14; {4) R55-8546, CP12MR000IA: {5} RLOO532, CPIZ0RD00IA; (5) RES-5758; {T) CPI0RANMNE 3.2 3%



Component Group:

CIL ltern:
Component;
Far Number:
Fallhrre Moda:

SSMEFN CIL

Failure CaLseg

INSPECTION AND TEST
Igallers and Sensoms Frapaned: M. Qllver
J2Is.07 : Approved; T. Hguyen
Emergancy 2hutdgwn Pressure Transducer (P23} Approwal Dale: 1'aorae
REXIINREE TN Changa #: 2
Mo Sutput or erronsous oukpel signal, , Dlraclive ¥; CLBD ME3-D1 1904
Bage: 1af 2
Slgrifizant Characlenstias Inspactinnis] f Teatis) Dacumenl Refarancy
SIMGELE PIGKUR, D48 RE2Z213 ) RESTODL
DUTFUT, PRESSURE
TRANSDLUCER
INTEGRITY OF TNTERMAL FROCESSES PSED IN THE TRANSDUCER MANUFACTURE AND ASSEMBLY &RE VERIFIED FER
ELECTROMICS SPEGIFICATION AMD INGLULDE: RLAtOED
COMAPOWENTS - BOLCERING OF ELECTRICAL COMNNECTIONS RLADOOT
« ATTACHMENT TO TERMIRALS. RLDDOG
- ENCARSULATION OF COMPOMNENTS |
PRESSIAE TRANS THZER REZ212/ REETOD
EXTERMAL CLEAMLINESS TRANSOUCERS ARE VERIFIED CLEANED PER SPECIFIZATION RESUIREMEHTS. RCva
FRESSURE TRANSDUGER RE2233 i RESO0

DIAPHRAGM INTEGRITY

.P.LL GAUEES

TRANSOUCER DIAPHRAGHK 1S PROOF PRESSURE TESTED AER SPESIFICATION REGUIAEMENTS.

FREZSURE TRAMNSDUCER

REFERENCE CAVITY
INTEGRITY

R F{E SELIRE "I'F?.AHSDUC ER
CONNECTOR RECEPTACLE

CONNECTOR INTEGRITY

FRESSURE TRANSCUCER
HERMETIC SEAL INTEGRITY

FRESSURE TRANSOLICER
ASSEMBELY INTEGRITY

RCTO0

TRANSLUCERS ARE PROCF PRESSURE TESTED PER SPECIFKATION PECIAREMENTS

REFEREMCE CAVITY |5 LEAK CHECKED T VERIFY SEAL PER SPECIFICATION REQUIREMENTS.

THE FLATING ON THE CONHECTODR FINE 18 INSPESTED PER SPECIFICATION REQUIREMENTS,

THE FOLLOVANG TESTS ARE FERFORMED OURING IANUFACTLIRING AND SENSOR ACCEPTANCE-

- IHSULATION RESISTANGE BETWEEN PING AND THE CASE |15 YVERFIED TD BE WITHIN
SPECIFICATION.

REI233 1 RESTED
RCTOOT

RE2233 1 RESTOC1
RES12M

RC1211

RET0M
R0

- DIELECTRIC VOLTASE TESTS MEASURE THE CURRENT LEAKAGE BETWEEN PINS AND CASE AND RCTO1

VERIFYTHEM TG BE WiTHIN SPECIFICAT QM. _
- TRAMSDUCER BRIDGE RESISTANCE 15 VERIFIEDR T2 BE WITHIN SPECIFICATION.

CLEAMLIMERS REQGUIREWENTS ARE WERIFIED PER EFEII_‘.-IHGF'.TFDN DURING tarMUFACTURING OF
THE TRANSOLICERS,

AFTER THE CASE |5 WELDED, HELIUR? LEAK TESTS ARE FERFOSMED TO VERIEY HERMETIC SEAL

REZ233 { RESTCDT
RCTO01

REZE33 / RESTIN

ALL VEMDOR INBPECTION AMD TEST CRITERIA IS UNDER ROCKETDYNE APPROVAL AND CONTROL 207001
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Compancnl Group:
G Memy:
Componenl;

Part Number;
Failune Modea:

Ignkters and Senaors
J2E5-01

Emergency Shutdovwn Preszuro Transducer ™2y

RE2ZAHRESTOM

He pulput or erroneaua oulput afgnal,

"

Praparad:
Approvad:
Approval Dale:
Ghange &
Dlractve §:

Pape:

M. Qllver

T. Hguyan

3AEa

2

CLRD MEA-DY-4 594

2cf 2

Fallune Causas

Signilizant Charpcleristics

Inspactanis) f Teshs)

Qocumen! Referenmg

ALl GAUSES

Failura Histany

ASSEMALY INTEGRITY

HDT FIRE ACEFPTANCE
TESTING (3REEN AUN)

OATA REVIEW

FRE-FLIGHT CHECKOLUT

Dparatonal Use Mol Applcable

TRANSDUCERE ARE SUBIECTED TO & YWORKMAN

VIBRATION THERMAL CYCLING. AND FUNMC TIONAL TESTS,
SEMSOR DPERATION IS VERIFIED THROUGH HOT FIRE ACCEPTANCE TESTING

ALL CONTROLLER DATA FROM THE PREVIOUS FLIGHT CIR HOT FLRE
ANCHAALOUS CONDITION MOTED REQUIRES FURTHER TEST] MG QR
PRiIOR TO THE NEXT FLIQHT.

SEMSORS ARE VISUALLY INSPECTED,

SENSDOR QPERATION |S vERIFIED EVERY
LONTROLLER SENSOR ELECTRICAL CHE

Comprehangiva fzilere history fala is mainlelned in the Probtern Reponing dalabaze [FRAMSIPRACH)
Referenca: NASA lalter SA21/B8/208 and Rackeldyne leltar ABRCOS76T,

SHIF SCREENING ACCEPTANCE TEST INCLUDING

IS REVIENED. ANY

HARMUVARE REPLACEMENT

MISSION FLOW BY SUCCESSELUL COMPLETION OF THE
CKOUT (LAST TEST).

RGO

RLOO4E

WEFC PLM 1228

OMRED V418U D.030

OMRSD W41A00.010
OMRSH SO0FAD 213
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FIELD CONFIGURATION NCES FROM CIL RATIONALE
component Sroup: tnlters and Sensars Frapareq; . Cliver
Itam Namae; Emargency Shuldawn Pragsurg Transducer (P23 Approvrad: T. Nguyan
[tem Mumber: S5 Approval Date: 2i30m0a
Part Number: REZ3131/RESTOD1 Change #: 2
Clrective §: CCED MED.01-3994
Fapa: Tof 4

Base Line Ralionale

Vadance

Change Rallona'e

Yarlan! Dazh Nurrdar

1325 - These welds have basn
as55298ed and detarmined 1o have
imerzved ulkimate and yiak
Strengihs endurance limils and
frechare loughress ver 1nose walds
Ested |4 the we'd assezzment JWRS-
LEF]).
225 - Ny dealynimproves
praducih lity, inspeciabity and
reliabillly of Ine kansducer, Mew
coslyn reduces the rsh cf fhe
‘M eauclkon of conduc] v
cankaminalion.

An Intemal

Welds wera as2pgsad as Aceepiakls
for fioht by risk assessment (RSS-
G756,

VaCuLM case s used far
TR fresgure ralarence ponl .

Hew deslgn ¢liminatas onz w
USEAS IS RATKOMALE:

8l and lacreases mearal eompanent strength.

Weldnd pssemblizs mest 3l GE| ranuremanta (RS 5-4766)

Muw deslgn alimlzates Intarnnl YICUuwm taze and reduges potential for cenductve

cantaminelion.
LEE AS |5 rationala:

Funclinnefily of zero prassure reference s malntai ned

RESTOM -207 2a7
REI233%-021

RESTIM-M7, 237
FEZ213-031
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SSME EAICIL
WELD JOINTS
Compatie nt Group: Igtiilers and Sengora Praparad; K. Othver
CiL ltem: J228 Appioved:. ¥, Mguyen
Companant: Emergency Shuldawn Prassure Transducer (F2.3) Approval Oate; 330M9
Fert Humber: REZZIVRES 7O Change §: 1
Dirartive #- CCHD MEX.O1-4%04
Paga: ' fal 1
Citical lnial
Rool Flaw Size Mol
Sle Nol  Detactahle
Comrpanent B it Part Kymber Weld Hurmber Wield Type  Class Aceass HCF LOF Comanents
FRESELIRF TRANSDOUCER [REZ2A3PES T
PRESSURE TRAKSDIZER JER R0 Coo- EBW [ X X X
PREZZURE THAKWSDLCER L33 Coo-2 EBWw fl X X x
PREGEURE TRAMELIICER Jy 1500 CCG-5 EEwW i ¥,



