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: F2UD-AN-01 71 FREFARED ! SEME MELIANTLITY

; F200-AN 8)  APPROVED :

: FUEL Akt OXIDIZER FB SHUTQDWH PURGE PRESSURE SENSCR INTERFACES FIS L PiQ Py DATE P D 19-95

¢ NE1L43 10y REVISION/CHAKGE @ -0/

: CONTROLUER/F200-KX 11y EFFECTIVITT : -05

¢ FATLURE OF THE PREBLIRNER SHUTDOWN PURGE PRESSURE SEMSOR INTERFACE 12} HAZARO REFERENCE: : SEE LISTINE BELOW
OSSOV ORI T = VT3

| FAILURE DBESCRIPTION/EFFECT | ERITICALITY

FAILURE DF BOTH DUALTFIED SEMSOR INTERFACES OR REMAIWING CUALIFIED SEMSOR TUTERFACE MITNIN REOLIME LIMITS RESULTS In 1

LOSS OF REDLIME PROTECTION. LOSS OF VEHIELE DUE TO AS] LINE BURNOUT MAY RESULT [F FPR ASI PURGE CHECE VALVE LENEAGE NAZARD REF: ME-p23

OCCUAS AND 15 #OT SETECTED.

REOUNDANCY SCREEMS: CONTROLAER SYSTEM - YALVE STSTEN: LNLIKE REDUMDANCY

Ai  FASS. REDUSDANT HARDWARE ITEMS ARE CAFABLE DF CHECKOUT DURTNTG WORMAL CROLND TURNARDUWD. [
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[MLL CAMSES: ([MPUT ELECTROWICS: OPEM CIRCLIT IN THE SENSOR [NTERFACE (1
I

I

I

ITHE PAEBURMER SHUTDOMM PLAGE PRESSIME SENSOR INIERFACES ANE REDUNDAMT £1). A FAILURE MUST OCCUR [N EACH COMTRALLER
|’CI'I-HHEI. {MULTIPLE FAILURE) TC CAUSE LOSS OF FUNCTION (23, THE COMIRCLLER (MITH SOFTWARE) ES COMFIGLRED TO QETECT AMD
IHEBPC!II PROPERLY TD OUT DF QUAL IFICATIOW LAMIT FAILURES, IMPLEMENT THE APFROPRIATE REOUNDAMCY MAMAGEMENT RESFOMSE, AND
[COMMARD A SAFE ENGINE STATE WHEN COMTPOLLER REDUNDANCY 15 LOST (2). NOMEWER, THE CONTROLLER {WITHN SOFIWARE) 15 HDT
CAPNBLE OF DETECTING OH RESPONDING TO A FALLURE WHICH RESULTS IN THE LIHITS BEING BONITOMED FAILING WITHIH ENGINE
REDPLINE LIMITE DN WITHIN WORMAL ENGIAE OFERATING CONDITIONS (21,

ELECTRICAL, NECHAM|ICAL, AlD ELECTROMECHWMNICAL FPARTE FOR THE CIRCUITS INYOLYED [M THIS FUKCT[OW HAVE BEEM SELECTED FAOM
TAE CLASE 5§ Of EQUIVRLENT APPROVED PARTS SELECTIOM LIST 1), OUMLITY ASSURAMCE AND SCREENING REQUIREMENTS FOR HKIGH
RELIABILITY MICROCTRCULTE (23, AND THE SPECLIFICATION COMTROL DEAMING FOR MICROCIACUITS, MOMOLETHIC SELICOW, Akd
TRAMS] STOR - FEAMS[ETOR LOGEC ¢TIL) FMALLY OF DEVICES €3). PRION TO EHSTALLATEON OM THE CAED ASSEMELLES, COMPOMENTS ARE
SUBJECTER TO & BURN-EM PERIOD WRERE FARTS ARE EXERCISED AT TEMFERATURES IN ENCESS OF NORMAL COWIRDLLER CPERATING
ENVIRONMENT, BUT LEES TWARK CONPOMEMT WAX1MM SPECIFIED OPERATIME ENVIRONMENT, TO SCREEN FOR [MFANT MORTALETY ¢43. N
ADDITIOR TO TNESE WEOQUIREMENTS, AL {OMPOMENTS ARE DERATED FROS THE MAXIMUM RATIMG AT OFENATING EXTREMES (5},
CLEMMLINESS AND ALL PROCESSES USED DURING MANUFACTURE ARE CIMTROLLED RY SPECIFICATION REOUIREMENTS {5].

TNE COWTROLLER GESIGN MEETS ALL CE1 FALL-OPERATESFAILSAFE NERULNEMENTS FON THIS FALLURE MOCE {13 PREQUWDANT CONYACLLER
CAAMMEL FUNCTIONS ANE PHYSICALLY SEPARATED WITHIH THE COMTADLLEN HOUS[HG (2}, CIRCUITE ARE DESICHED TO PREVENT
BAIDGLINE (£}, ALL EEE PARTS ARE NEQUIRED TO HAVE COMFORMAL COMTING, AND TNTERNAL WIAIMG 1% INSULATED TO PREVEMT SHORT
CIRCUITY FROM COMDUCTIVE CONTAMINATION (33, ALL ELECTRICAL COMPONEMTS ARE COMTAIMED WITHIM THE CASE STRUCTURE WHICK 1%
PRESSURTIED WITH A POSITIVE PRESSURE INERT BAS SACKFILL TO PREVENT COMTAMINAT[ON (2). WHERE AFFLICABLE, ELETTROMAGRETIC
INTERFERENCE SHIELDING 15 PADVIDED AND CIRTUIT IMTERCONMECTS LISE TUISTED PALR WIRING (2). ALL CIACNT CARDE ARE KEYED
1O THEIM BESPECTIVE COMNECTIDM LOCAT QM5 TO PRECLUDE [MPROPER INSTALLATEON (2}. RAMP CLAMPS ARE UTILIZEC TO PRECLUDE
VIBRATION IMDULED CAND FAILURES {23, DESIGN OF CIRCULT CARIS ANO DETERMIMATION OF COPPER PATK TRACE SPACING, WELGHT,
ANB WIDTH 15 COWYROLLED O¥ SPECIFECATION £2). EACH UNTY (PROCIICTION ANEZ RECTCLE) 15 REQUIRED 10 PASS A FLNCT IDHAL
ACCEPTANCE TEST UWDER EWVIRONMENTAL CONDITIONS BEYOWO THOSE SEEM DURIME NORMAL FIELG OPERATION W1THOUT DEERADATION OF
HANGHARE LIFE ENPECTANCY (2). A WORST CASE CIRCUIT MIALYSTE WAS PERFCHMED T VEATFY WONIUAL OPERATION AT SPECIFICAYION

LINTTS [4). AN AMALYS1S WMS FERFOAMED BT HOMETWELL TO ASSURE NO SINGLE FOIAT COMPONENT FAILURES ARE 1WHEHENT TO THE
CONTROLLER DESIGN [5).
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DESIGH | DOCLMENT REF,
DESIGN SUMLIFICATION TESTING OF THE COMTROLLER ASSEMBLY WAS BEEN PERFOMMED DNCLUDIMG: FAULT INSERTIOM TESTIMR tn, 1) TRELDTTZE?
ASSEMALY THERMAL CYCLING (21, CASE AMD ASSEMBLY VIBRATION TESTING (3), ELECTRUMAGMETIC INTERFERENCE AMD SUSCEPTIAILITY TRELBEO202
TESTING (&), ACTUSTICAL WOISE TESTIMG £5), CASE LATIMATE PRESSURE FESTING (6], AMD ASSEMBLY BREAK OPEM [WSPECT [OM (71, TR34DBAZSH
TR34DEA2SY
t2) TRALDBOZOE
| TRELDBOZOF
(31 TRE408008¢
R34 080205
TRMABT 208
| TRILBTA06
| {43 TR3LOB0209
| (5) T30ANZIG
| (A3 VA34085029
(7% IA34085022
I |
|
[EIL 1TEM; F2DO-AN-01 | IMSPECTION AND TEST
e e e e E ke e e mmm e e e e e e e e e R A e e e e e e
| POSSERLE CAUSES | EWSHIFLCANT CRARACTERIETICS IMSPECY EDNL 53/ 1ESTC5) | DOCUMENT REF.
e Y L L] .........-.;-a._______l,,..-.............;._a._.__............_______.,..............______________....-.-...-.-.-..;._______....-....‘......|.____-....._.........._______..__
|mLL CAusEs; [RE16%3 - COMIROTLER RETLYS
| )
| ASSEMBLY IMTECR|TY |ELEANL IHESS RESUIREMENTS ARE VEMIFLED FER SPECI FICATION CURTUG MANUFACIURING OF 7HE |RCTEDI
| JCONTROLLER ASSEMBLY.
| I
| ENVIRGHMENT CONTROLS {TEMPENATURE, HURIDITY) ARE EWFORCED DUATKG ASSEMELY LMD TESCTHG PER |DSNCHDTTAI
SPECIFICATION REQUIRENENTS. -
|
|TO FREVENT COMPONENT DAMAGE, STATIC ELECTRICAL DISCNARCE POTEMTIAL 15 COWTROLLED OURING  |PSHGBDTTAY
[MAALFACTURING PER SPECIFACATION REQUIREMENTS.,
MATERIAL INTEGRITY |MATERIAL INTESRITY 15 VERIFIED PER SPECIFICATION REQIINEMEMTS. RE1463
|
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|ZIL 1TEN: FZDO-AN-T4 | INSPECTION Avb TEST
o ameemmme e e s i
| POSSIDLE CAUSES | SISWIFICANT CNARACTERISTICS | Iusrl-:cnnucs:nfsns} | DOCIMEMT REF,
L R L e LR TR Y LI NN RN AU A AP RS —— e e s rE RN LA AS L e c e e I mEEEELEERE R Ao oo - ...._______-....-.-..--..._.-_____---.-...---...-..___...‘,..........____.,_..,___'_______
| | PROTECTINE FINISHES AND MATERTAL SELECTION 10 PREVENT BETRIMEMTAL EFFECIS FROW rcieea
ENVIRONRENTAL EXPOSURE, STHESS CDRROSEDN, AME ELECTROEYTIC COWRDSION ARE YERIFIED PER |mskC-5REC- 25D
SECIFICATION RENJIREMENTS.
FLAMMAHEL |TY RECUIREREM!E ARE VENIFIED PER SFECIFICATION REQUIREHEA1S. kCiiga
INTEGRITY OF ELECTNOHICS THE FOLLOWING FROCESSES ARE WERIFLED PER SPECIF|CATION OURTNG MANUFACTURING OF THE CARD | - |
ASSEMOLIES: |
|
| - CONSTRUCTION OF PRINTED CIACENT BD&RDS_ RLIGDOS
| - IMSTALLATION OF TERMIMALS. RLYODGT
- PLASTICS AND ELASTOMERS FOR ELECTROMIC EWCAFSLLATIDN. _ RL100DB
M i - EOLDERED ELECTRICAL CIMMECT[ONS. RL1GOD? i
! [~ POST-SOARERING IWSFECTION FREE OF SPLATTER AND CONTAMINATION. LR
4 | - ELECTRICAL BONDING. KC1483
l - COMPDKENT LEAD AMD $WTERCDMWECT IOM MATENIAL SELECTIDN, : BSHGAYZE
t - FREE OF COWTAMINATION AFTER CONFORMAL DOATING. i _ RC14%3
| |
|vELD INTEGRITY |ALL WELDS ARE VERIFIED TO DRAWING AND 5PECIFICATION REQUIREMENTS. 1001
]
PRE-CLOSECUT TESTING AMD TNE FOLLOWING TESTE ARE PERFORMEDN AT THE CARD/DOMPOMENT LEVEL DURING MAMUFRCTURENG?
I | SMSPECT IO '
| * PARTICAL IMPACT NOISE DETECTION (PIMD] TEST OM NYBRID MICROCIRCAMTS AMZ CAVITY TYEE |DEHEER TR
I DEVICES.
| | - - ULTRASOMIC SCAM TEST FOR DELAHINATION CERAMIC O CAPACLTORS (CRROS AND crnm). DSHERPITAT
| | - BURM-IN PER[OD FOR ELECTRICAL PARTS, ESMI32A
| - PMSULAFION NESISIMNCE AND COMTIWUJITY TEST. DEHGROTTAL
| - DEELECTRIC W1THATANDING WOLTAGE. |DSHGASITAT
| - FURCTIONAL TEST. |osucAd It
| - X-RAT OF CONTROLLER INTENMAL CABLES AMD WIRES. : _ |osHcaRTTAL
| |
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| INSPECTION ARD TEST
| SIGHIFICANT CHANACTERISTICS | EMSPECT IDML S/ TESTIS) | DOCUMERT REF,
.................-.--..-.u..--_’_----............--.--—---.--.--.--.------.--------aa---a.-----.-.-......----.--.-..----.-.----.-aa---——--p,----.-.d..--.a-.______ Bk e e wame
[THE FOLLEMING INSPECTIONS ARE PERFDNMED OF THE COMPLETED ASSEMBLY PRIOR TO FINAL CLOSURE:
- INPERMAL ANO EXFERWAL CLEAMLINESS. RL1495
| = CARD DIMENSIONS ARE YENIFIED AT CARD ASSEMBLY_ DEHEDRTTAL
| = CHASSIS CAVLTY ENSPECTION FOR DOMTAMIANTIDN, RL149%
- ELECTRICAL [MTERFACE COMMECTORS. . RET49%
= CARD INSTASLATION AND COMFICLMATEOR AUDET. |I?EHBBWTM
- COMFDRMAL COATIMG DF EEE PARTS. SSMDEP2E
AICEFTAHCE TEXTS FHE FOLLOWING TESTS ANE PENFORMED BT NDMETWELL [URIMG ACCEPTANCE TESTING:
| - WERMETLE SEAL AMD PRESSUAIFATLOW FORT LEAK FEST, [RC140E
- FUMCTIDNAL TEST [NELDDING: [RC148%
= DUTFUT INTERFACE, RC14EE
- CHECKOY, RC1493
= DPERATION, RC14SE
- COMIROLLER CRECKOUT, RCI4YE
- HIGH TEMPERATUNE OFERAT |ON, RC1493
- LOW TEMPERATURE OFERATION. RCYLDL
- YVIBRATIOM TESTIME. PC15D%
| =~ FIMAL FLMCTIONAL TEST, RC14%5
f0T FIRE ACCEPTAMCE TESTING CONTROLLER DPERATIDN [5 VERIFIED THROUGH ENSIME HO! FIRE ACCERTAMCE TESTING. RLODGEY
[ {GREEW RUN)
MENMETIC SEAL IMTECRITY IMTERMAL PRESSURE S NOHITORED DURING CONTROLLER OFERATION, {OMRESD i1 Awn, Dk
FL1GHT FLOMW TESTING TAE FOLLCMING TESTS ARE PERFOAMED CURIME FLIGHT FLOW VEHICLE PROCESSIME AND AFTER ANY
|MAINTENAKLE O REPLACEMENT :
- EDMTROLLER CHECKOUT. DHRED VA1AMD, D35
| - SEWNSON CHECKDUT. CRED VL1000, 010
= FLIGHT READINESS TE3T. OERS0 W4 TASD. 030-A
- BELF-TEST. CP4 0oe 000s
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POSSIBLE CAUSES
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FAILUNE MISTDRY:

OPERATLONAL LISE:

| SIGNIFICANT CHARACTENISTICS |

|FHE-FL]EHI’ CHNECWOUT |'I'IE FOLLOMING TESTS ARE

I |
i | - $ELF-TEST.
I |

AEEmmsapimaLAmEsaRImaE s an

~ PRE-CRTO LIWDING CHECWOUT INCLUDING CONTRGLLER AMD SEWSORS CHECEDUT.

tWSPECTIDM(5)/ TEST (5] |

PACE &

TMSPECTIDN mUD TEXRY

DOCLMENT mEF_

E e T E N NN EE AR ER LA AL R m - - m e - rEEEA— - - c - g ma .

PERFORAED DURING LALMCH COUMTOOWN [LAST TEST): I

|omRSD SoaFAD, 211
|ceansnOmd

COMPREHENSIVE FA[LURE MISTORY DATA 15 MAINTAINED EM THE PROSLEM REPORTING DATABASE {PAAMSFEACA).

REFERENCE: WASA LEVTER SAZ1/B8y3058 ARD ROCKETRYNE LETTER BBRLO9761.
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