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FAIWLURE CAUSE-  A: Hroken ar shottad cordyuctars,

ELECTROMNIC, ELECTRICAL, AND ELECTROMECHANICAL FARTS FOIR THE CIRCUITS INVOLYELD IN THIS FUNCTION HAVE BEEN SELECTED FROM THE CLASS § OR EQUIMALENT
APFROVED PASTS SELECTIZHN (13, STRAIN GAUJSF OPCRATION 15 v THIN W5 ELASTIC RANGE, BELO'W THE KATERIAL YIELD POINT. SUPPORT FOR THE STRAIN GAUGES (5
PROVIDED BY ADHESIVE AND FILK USCC 1M COMBTRUCTION AND ATTASHMENT LF THE STRAM GAUGES (21 INTERCONNEGTING WIRES FRCHM BIAPHRAGM TGO TERMIMAL HEADER
ARE SECURED BY PUTTING STRIPSE 70 MREVENT MOWVERMEMT AHD YWiRE FATIGUE. THE ADHESIVE AND FILM PRGVIDE INSULATION FOR STRAIN GAUGES. LEADAMRES ARE
INEULATED TO PREVENT SHORTING, PROGCESSES USED FOR SOLDERING OF ELECTRICAL CONNECTIONS AND TERMIMAL COMNELTIONS ARE CONTROLLED BY SPECIFICATION (3.
UPFER WIRING PCTTING PREVERMTS WIRE MOVEMENT AND SUBSECUENT WIRE FAILURE (4],

11} BSMOGCER, 2y RCTO0G. 43} AL10ODB, RLIROA?, MSFC-SPEC-278; () RLI00OS
FAILURE CAUSE:  B: Shorta caused by metelic contamination.

DESIGH PRACTICES SPACE HEADER TERMINALS AT MAXiMUM INTERVALS TQ REDUCE SHORTING BY CONDUCTIVE CONTAMINATION, THE ASSEMELY IS HERMETICALLY SEALER.
CLEANLINESS IS CONTROLLED (LIRING MAKNUFACTURE BY ERECIFICATION {11, 123 PASSIVATION, ADHESIVE, AND YARNISH PROVIDE INSULATION FROM SHORTING {1). THE
WELLFRG 15 COMTROLLED PER SPECIFCATION (1) TC PREVENT KE [ALLIC DROE THROUGH.

P RCTO07; 420 RE1 D0
FAILURE CAUSE:  C: Senaorints plupged.

ORBITER SYSTEM DESIGN INCORPORATES A FILTER IN THE DXYGEMW 4MND FUEL FEED SYSTEM ELIMIMATING PROPELLANT CONTAMIMATICN SOURCES (1). THE HELMIRE SUIREYSTEM
HAS A FILTER N THE PCA AREVENTIHG CONTAMINATION ENTERING THE SYSTEM DURING PURGES (7), HLET PORT PASSAGE SI7E PROMIDES CDNTAMIMATION PROTEGTION (3
MINOR FLOW 1IN THE SENSGR INLET DUE TO CLOSED CAYITY DESIGN REDUSCES POTENTIAL FOR FARTICLE CONTARIMATION. PARTIAL BLOCKAGE OF THE IMLET woLL NOT
DESRADE SENSOR FUNCTION. COMPLETE BLOCKAGE FORMING & PRESSURE YESSEL IS REQUIRED TO ALTER SENSOR FUNCTICN.

(1) 120 1300 5300; 123 RO0H G450, (3 RETOO0T
FAILLIRE CAUSE:  E: Fractured sensor diaphrapm.

THE OIASHRAGM 15 MANUFAGTURED FROM 2286, A-285 EXHIGITS RESS TANCE TO CORROSION. HYDROGEN ENVIRONMENT EMBRITTLEMENT, AND ADECIATE STREMGTH N
MESICN CRITERIA FOR BURST AND PAOSF FRESSURE RECUIREMENTS ARE IDENTICAL IN BQTH DESIGNS 21 THE MIMIMUM FACTORS OF SAFETY MEET CE REQUFREMEMNTS [3).
THE DIAPHRAG I NMEETS HHGH CYELLE AN LOW CYCLE FATIGLE LIFE CE REQUIREMENTS (1),

V1) RE5-A582, [N RCFI: (3) RSS.R545, CPE2IRCO0ZE, Al RLDOS 32 CRIZDROOOANE
FAILURE CAUSE: £ Vacuum rafarence cavity darnaped causing loss of vAcuom,

THE DHITER CASE 15 MANUFACTURED FROM CORAOSION RESISTANT J04L CRES THE DUTER CASE, CONNECTOR ASSEMHBLY, AND BASE ASSEMBLY ARE WELDED TOGETHER TO)
FORM THE VACLIUN REFEREMNCE CAWVITY. THE GAVITY 1S HERMETICALL ¥ SEALED PER DESIGN REQUIREMENT (). SHOULD wACLUUM BE LOST, THE CHANGE OF THE SEMSOR
ACCURALY DOMPARED TO THE OFERATING PRESSURE RANGE |S IWINIMAL

(Y RZ7001
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Gompanal up: lgniters ard Sonsors ’ Prapared: M. Dlive

CiL Item: J22R-0% Approved: T. MUy,
Component: HFOTP 3econdary Seal Cavity Prascure Traneducer (P35.2) Approval Diade: 3009
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FAILURE CAUSE,  G: Broken pins,

“ONNECTOR SELECTION OF THE ASSEMBLIES IS CONTROLLED 8Y ROCKETDYNE SPECIFICATION REQUIREMENTS (11 THE GONMECTOR DES IGN INCORPORATES FEATLIRES SLNH
AS RUBBER SEALS, CORROSION RESISTANT FINS LOCKING CONNEGTORS, AND GORTROLLED ELECTRICAL CONMECTIGNS TO PREVERNT MALFUNCTION, THE CONNECTORS ARE N
ALGORDANCE VTH STANDARDS FOR USE ON ROCKEY PROPELLED VERICLES (2). THE PINS ARE NICKEL UNDERFLATED AND GOLD OVERELATED 100 PREVENT CORROSION AND
MINIMIZE CONTACT RESISTANCE. THE PLATING IS CONTROLLED PER SPECIFICATION (), THE CONNECTORS RAVE COMPLETED HARNESS pys TESTING AND SENSOR DV
TESTING (3).

(TVRCTRH, 12 RC123 3) DVS-SSRE. 202 DVS-SENE. 203
FAILURE CADSE: H: Chanpga af indernal roklgtancs gaused Ly moisture, corroslan, or contaminatian,

EENSORS ARE HERMCTICALLY SEALED TO PROTECT FROK CONTAMINATION. A BACK FILL OF THE SENSOF: CAMITY {5 DOME TO INCORPOIRATE AN IMERT PURGE, PREYEMTING
CORROSICH DR COMDENSATION IN THE SEMSOR. LEAK RATE REQUIREMENTS ARE CONTROLLED PER SFECIFICATION TO PREVENT INDUSTANCE OF ECREIGH SUBSTAMCES AND
FREVENT LOSS OF THE INERT GAS BACKFILL. IMTERNAL POTTING, PASSIVATION, VARNISHING, AND COATING WITH ADHESIVE PROTESTS FROM INTERMAL CORROSIAN 1),

(1) RC7001
FAILURE CAUSE:  &LL CAUSES

SEMSOR Y STEM DESIGN PROVIDES REOUNDANCY T THE ELECTRICAL COMPONENTE TO PRECLUTE ALE SIMGLE FOMT FAILURES OF THE GONTROL FLUNCTIONS. AN IDEMTICAL
CESKGN SENSOR 15 USEDR AT THE FUEL PRESYRKER Foc PORT WHERE THE ENVIROINMENT IS MORE EXTREME, THE SENSORS ARE A VENDOR ITEM, DRAVING JPECIFICATIONS
SO MANUFACTURING PROCESSES ARE CONTROLLED BY ROCKETDYME (1) ALL SENSOR DESIGNS ARE SUBIECTED TO & CRITICAL BESIGN REVIEW. ANY DESIGH CHANGES ARE
RE-REVIEWELD (1), THE SEMSORS HAVE COMPLETED BESMGN VERFICATION TESTING (2), IMCLUDING VIBRATION TESTING (3). THE MINIAL FACTORS OF SAFETY MEET GE|
BFTLIRFMENTS (4). THE SENSQRS WERE AMAL YZED FOR HIGH CYCLE FATISUE AND LOW CYCLE FATIGUE LIFE AND MEET CEI REQUIREMENTS (%), TABLE 4228 LISTE ALL THE
FMEACIL WELDS AMD IDENTIFIES THOSES WELDS M WHICH THE CRITICAL IMITIAL FLAW SIZE IS NOT CETECTABLE, AND THOSE WELDS IM WHICH THE ROOT SIDE 15 NOT
ACCESSIME FOR IMSPECTION. THESE WELDS HAVE BEEN ASSESSED AS ACCEPTABLE FOR FLIGHT BY PISK ASSESSMENT (). SENSORS FROM ENGINE 2010 WERE RE-
SUBJECTED TO ACCEPTANGE TESTING. ALL SENSCRS MET ACCERTANCE CRITER|A WITH THE EXCEPTION OF ONE WHICH EXHIEITED A MINGR ZERC SHIFT, THE CONTRCLLER
MONITOR SYSTEM |8 COMPRISED OF REDUNDANT SENSCR ELECTROMICS. REDUNDANT HARMESSES, ARD RECKINDANT CONTROLLER CHAMMELS .

(1) RET091; (2] DVS-SSME-200, RS5-B663; (3] RES-202-13, R55.200-14: [(4) RSS.8548, CPIZORODCCR; (£ RLADS]2, CPIZORCOIA; 16) RSS- 6745, (T CP4DGR000A 3.2, 3.5
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INSPECTION AND TEST

THE TRANSDUCEDS.

AFTER THE CASE IS WELDED, HELIUM LESK TESTS ARE F'EF!FGRF.L:TED TOVERIFY HERMETIC SEAL.

Componen] Groug: Ignfters and Sansors Prapared: M. Qliver
CIL [tgm; JZ728-1 Approws d: T. Ngutan
Oomponent: HPOTE Becondary Beal Cavity Pressura Transducer (D2 E.2 Approval Date; a3ney
Fart Numbar: REZII/RESTIN Change §:
Fallure Mode: Me output gr grroneaim autout slgnal. Qlrectiva & CCEBO ME1-0{-2004
Page: 1cd 2 ’
Fallire Causes SJignificart Charederislics Inspection(s} f Testis) Coelrrent Pale repcs
A SINGLE FICKLUP, DUAL REZZ1) | RESTOM
OUTPUT, PRESSLIRE
TRANSINICER
INTEGRITY OF INTERMAL FROCESSES USEC IN THE TRANEDUCER: MAHUFASTLURE AND ASSEMELY ARE VERIFED PEF,
ELECTROMICS SPECIFICATION AMD tHCLLIDE: - RL10008
COMPORENTS - SOLDERIMNG OF ELECTRICAL CONNECTESNS, RLAMADZ
- ATTACHMENT TG TERMIMALS. RL1D004
« ENCAPSULATION OF COMPOMNENTS.
B FRESSURE TRANSDUCER REZ213 !/ RESTOO1
INTERMAL CLEAMLINESE CLEAMLINESS REQUIREMENTS ARE YERIFIED PER SEECFICATION DURING MAHUFACTUR NG OF RCYO01
) THE TRANSDUCERS.
G FRESSURE TRANSDUCER REZ233 f RER7 D01
EXTERMAL CLEAMLIMNESS TRANSDUCERS ARE VERIFIED CLEANED PER SPECIFICATION REQUIREMENTS, RCFI0
E PRESSURE TRANSDUGER RE2233/ REST001
OAPHRAGE! INTEGRITY TRANSDUCER DIAPHRAGM IS PROOF FRESSURE TESTED FEA SPECIFICATION REQUIREMENTS, RCTIM
F PFRESSURE TRANSDUCER REZ2233 f RESTONM
REFEREMCE CAVITY TRANSDUCERS ARE PRODF PRESEURE TESTED PER SFECIFICATION REQUIREMENTS. RC7001
IHTEGRITY . .
REFERENCE CAVITY IS LEAK CHECKED TO VERIEY SEAL FER SPECIFICATION REQUIREMENTS
0 FRESSURE TRAMSCLUCER REZ2331 RES TOO1
CONMECTOR RECEFTACLE RES1IM
CONMECTOR INTEGRITY THE FLATING DNy THE, CONMNELCTOR FINS 13 INSPECTED FER SFECIFICATION REQUIREMENTS. RCA1EN
THE FOLLOWNG TESTS ARE PERFORMED DURING MANUEACTURING AND SEMSDR ACCEPTANLCE;
- INSULATICH RESISTANCE BETWEEN FINS ANO THE CASE IS5 VERIFIED TO BE WATHIM R0aT
SFECIFICATION. RGFI
. - IELECTRIG WOLTAGE TESTS MEASURE THE CLURRENT.LEAKAGE BETWEEN PINS AND CASE AHD RO
VYERIFY THEM TO EE W THIN SPECIEICATION
- TRAMSDUCER ERIDGE RESISTAMCE 1S VERIFIED TO BE WITHIM SPECIFICATION,
H PREESSURE TRAMNSDUMCER REZ231 f RESTOH
HERAMETIC SEaL INTEQRITY CLEAMLINESS REQUIREMENTS ARE YERIFIED PER SPECIFICATION DURING MAKNUFACTURING OF RCFoa)
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Compale bip: Ipriiors and Sensg-s Fraparayd M. Qs

CIL tam- J22B-I4 Appireved: T. Hguyw..
Component: HFOTR Secondary Seal Cavity Proseure Transducar (DAE.2} Approval Date: 33009
Parl Humbar: REZ2INRESr DY Change #: 1
Faflure Mode; Na autperd ar erronesus sulpul slgnael. Diraciiva &: CCEO MEAH-2994 .
Page: F
' Frilure Causes Signiigant Characterlsiles ) Imapecibonis) | Teslia) Docorwiant Relzrenen
ALL CALSES FRESSURE TRANSDUCER . REZ233 t RESTO01
ASSEMELY INTEGRITY ALL VENDOR INSPECTION AMD TEST CRITERIA 15 UNLER ROCKETDYNE APPROVAL AND CONTROL. ACTON0

TRANSDUCERS ARE SUBIECTED TO A WORKMANESH SCREEMING ACCERTAKCE TEST INCLUTING
WIBRATIQN, THERNAL CYCLING, AND FUNCTIONSL TESTS.

HOT FIRE AGCEFTANCE SENSOR DFERATION M5 VERIFIFD THROUSH HOT FIRE ACCEPTAMEE TESTING. RO
TESTING {GREEM RUM) '
PATA REVIEW ALL CONTRDLLER DATA FROM THE PREVIOLIS FLIGHT OR HOT FIRE IS REVIEWED . ANY - MEFC PLN 1228

ANGMALDUS CONDITION HOTED RECQUIRES FURTHER TESTING DR HARMMWARE REPLACEMENT
FRIOR TO THE NEXT FLIGHT.

PRE-FLIGHT CHECK LT SENSORS ARE wIEUALLY INSPECTED. . OMRED 1A 1BUO.CA0
SENGDR OPERATION IS VERIFIED EWERY MISSICN FLOW BY SLCCESSFLUL COMPLETION OF THE CMASD W41ARDDIY

COMTRCLLER SEMSORA ELECTRICAL CHECKOUT, (LAST TEST) OMASD B00FAD 213

Fallure Hision: Comprehensive lailura histary dala B malitained in the Preblam Reporing databasa (PRAMS/ PRACA)
Raterenge; PASA lether A2 150508 and Aocketdyne telter BERS DOTE
Cperaticnal Uss: Mol Applicable.
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FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Componenl Srowp: Igniters and Sensors: Propared; M. Ollvar .
e Kame; HPOGTP Secondary Seai Cavity Pressurs Transcucer 1D35.2) Approved: T, Nguyen I
Itam Number: J128 Approval Dato: 3a0hrg
Par; Numbar: RE{2Z1WRES D0 Change #: 1
Dirgctive &: LCB0 ME2-01-4004
Page: 1of {
Base Lin: Rabichgle Varlanca Change Ralpnale Varianl Dash Number
228 - Maw deelgn improves Anintarnal vecoum case |s uzed for New deaign alminatas nlarng| vacuus case and redumes patential for conductive RES7O01.202, 322
proddusihiity, Inspestability and IAfa pregsura rafarance polat canlamiaafion, REzZa3-ap1

reliablity af the fransoieer. Hew
design repooas 1he risk ol the

mtrodustlon cf egnduclve
comarniation,

USE AS IS ratianala:
Funclianalily of 2ero tressuna neferenca (8 maintainasd.
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WELD JOINTS
Component Group: Igriters and Serngors Preparad: M. Cllver
CIL e J228 Spproved: T. Hguyen
Componenl: HROTR Secondery Seal Cavity Pressure Transducar {D35.2) Apnroval Dala: 13050
Part Nomber. RE:IZIVWRES T0O1 Chanpa@: 1
Diracipve A: COBD MESD1-9994
Page: 1ol 1
Critieal letis)
Reet Flaw Slze Mot
SHa Hol Dateclable
C amiponen| Bazle Part Humber Weld Nummbar Weld Type  Claga Accass  HCF  LCF Camwnanty
PRESSURE TRANSDUCER RE22AZREST HH .
PRESSURE TRANSDUCER JKR 1990 CCGT Emy 1 X
PRESZURE TRAHSPUCER JLDAHOD coo-2 EBIn 1l X X X
PRESSIURE TRAHSDUCER A1 CCC.A F R 1l ¥



