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ALL CAUSES: INPUT ELECTRONICS: FAILURE OF THE SPEED MALSE WATE CDMWERTER 1KTERFALE {1)

THE TURBOPUMP SHAFT ZPEED SENSOR JHYERFACES AKE REDUNDANT (1). A FAILURE MUST (CCUR [N EACH CDMTROLLER CHARNMEL
[MULTEPLE FNELLEE) TQ CAUSE LOSS OF FUMCTTOM (2». THE EOWTROLLER (WITH SOFTWARED 135 COMFIGURED TO DETECT AND AESPOND
FROFERLY TO OU OF QUALIFICATION CLIMIT FAILURES, IMPLEMENT THE APPROPRIATE WEDUMOAMCY MAMAGEWMEMT RESFOMEE, AMD LOMMAND
A SAFE ENGINE STATE WHEN COMTRULLER KEDUMDAMCT |5 LOST (2F. HOWEVER, THE COMTROLLER (WITN SOFTHARE) 15 NOT CAPAALE OF
LETECTIRG OR ESPOMOIMG TO & FAILUNE WHICH RESULTS IN THE LIMITS EETHG MONITGAED FALLING WITHIN ENGINE REODLINE LIMITS
Of WITHIN NOAMAL EMQINE OPERATING COMDITIONS (2},

ELECTRICAL, MECHANICAL, AMD ELECTROMELHANICAL PARTS FOE TNE CIRCUITS IMAOLVED IK THIS FUHCTIOW HAYE BEEM SCLECTED FROM
THE CLASS 5 O EOQUIWALEMT APPROVED PARTS SELECTION LIST £13, OUALITY NSSURANCE AKD SCREENING PEODUIREMENTS FOR HILN
[RELIASILETY MICROCIRCLATS (2], AND THE SPECIFICATION CONTROL DRAWING FOR WICROCIRCUITS, MONOLITHEC STLICON, AMD
TRARSISFDR-TRAKSISTOR LOGIS {TTL) FAMILY OF DEVILES (3}, FRIOR 1D EMSTALLATION DN THE GARG ASSEMELIES, CONFOMENTS ARE
SUAJECTED T A BUPM-IW PERIOD WHERE PARTS ARE EXERCISED AT TEMPEAATURES IN EXCESS OF NORHAL UMTADLLER OPERAT ING
|ENVIRIMMENT, BUT LESS THAM CONPOWENY MAXIMUM SPECIFIED DPERATING ENVIRINMERT, TO SCREEW FOR IMEANT MORTALITY ¢43. I
|ADDITION T THESE PEGUIREMENTS, ALL COMPONEMTS ARE GERATED FAOM TAE WAXIMUN RATING AT DPERATING ENTREMES (%)
|EI.EMILIIIE5! AND ALL PRDEESSES USED DURING MANLFACTIME ANE COMTROLLED HY SPECIFLICATION AEG/LNEMERTS {3).

THE DOMTROLLEN PESIGN MEETS ALL CELI FAIL-OPERATE/FAILSAFE REQUIREMENTS FOR TRIS FAILURE MODE £1). NEDUMDART COMTROLLER
CHANMEL FUMCTIDNS ARE PEYSICALLY SEPARATED WITHIN THE COMTROLLIER HOUSIAG (21, CIRCULTS ARE DESIANED TO PREVENT
BRIDGING {23, ALL EEE PARTS ARE REQULRED TC NAVE CONFORMAL COATING, AMD IWTERMAL WIRING 15 INSULAFED TO PREVENT SHORT
CIRCUITS FlOW COWNDUCTIVE COMTAMIMATION {3). ALL ELECTRICAL COMPOMENTS ARE COMTAIMEDL WITHIM THE CASE STRUCTURE WNICH IS
PRESSLRIZED WITK A POSITEVE PRESSUNE INERT GAS BACEFILL T PREVENT CONVAMIRATION (23, WHERE APPLICABLE, ELECTROMACMETIC
INYERFEREWCE SHIELDING 15 PROVIDED AND CIRGIHT INFENCONMECTS USE TWISTED PAIR WIRIKG {2). ALL CIRCUTT CAADS' ARE EEYED
TO YHEIR REZPECTIVE COHMECTION LOCATIONS Ta PEECLUGE IMPHOFER CMSTALLATION £2). WAMP CLAMFS ARE UTILIZED TO PRECLUDE
VIBRRT[ON [NDUCED CAPD FRILURES [2). DESICN QF CEREUIT CANDS ALD DETERMANATION OF COFPER FATA TRACE SPACIMG, WELGHT,
AND WIDTN 13 COWTRDLLED BY SPECIFICATION (2. EACK UNIT (PROCUCTION AMO NECYCLE) IS REGUIRED IO PASE W FUNCTIOMAL
ACCEPTANCE TEST UNDER EMYIROWMEWTAL COMDITIONS BEYOAD THOSE SEEN DURING MORMAL FIELO DPERATION JITHOUT DECREOATLON OF
HARDUARE LIFE EMPECTAMCY (2). & WORST CASE CIRCULT ANALYSTS MAS PERFURMED TO VERIFT NOMIMAL OFERATION AT SPECIFICAT [IM
LIMETS {5). AN ANRLYSES VRS PERFORMED 4Y MOMEYWELL 10 ASSURE MO SINGLE POIMT COMPOMENT FAILURES ARE INHERENT TO THE
COMTAOLLEN DES|GH £5).
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JCIL 1TEM:  F200-A8-D1§ DESIGH
| [DESICN QUALIFICATION TESTING OF THE CONTROLLER ASSEMBLY BAS BEEN PERFORMED [NCLUDING: FAULT [NSERTEON [£STING (1),

|€IL ITEH: F200-AR-D1 |

B R NN LT ]

| POSSIBLE CAUSES |

e mae e
|ALL CaUSES:

f

| ASSEMELY THERMAL CYLL MG (2F, CASE AMD ASSEMELY VINRATION TERT|MG (3}, ELECTROMAGHETIC INTERFERENCE AMD SUSCEFTIRILITF

TESTING (%}, ACDUSTICAL WOISE TESTIRG (5), CASE ULTOMATE FRESSURE TESTING (G}, AMD ASCEMOLY EREAK OFEN [NSPECTION {7).
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RE1491 - COMIACKLER

ASSEMALT INTEGHITY

MATERLAL IMTEGRITY

INSPECT[OM AMD FEET

| iWSPECTION(S )/ TEST (5}

{CLEANLIMESS REGUIREHEWTS ARE VEAIFIED PER SPCCIFICATION DURIMG MAMUEACTURTNG OF THE
|CONFROLLER ASSEMELY.

I

[ERVIRONNENT COMTROLS (TEMPERATURE, KUNICITY) ARE ENFORCED DLWING ASSEMBLY AND TESTING PER
JSPECIFICATION REQUIREMENTE.

| -

| 7@ PREVENT QOMPDMEMT DAMAGE, 5TATIC ELECTRICAL DISCHARGE POTEWTIAL |15 CORTROLLED DURIHE
[MANUFACTURING PER SPELIFICATION REGAUIRENENTS.

|MATERIAL IWTEGRITY IS VERLFIED PER SPECIFICATION REQULNEMENTE,

! DOCUMENT REF .
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JCi 1tEM: F2ZDO-AA-07 | INSPECTIOM AMD TEST I
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| POSSEBLE CAUSES | SEGRIFICANT CHARACTERISVICS | THSPELTIOHLS A TESTLSY | DOCLMENT REF, |
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| PROTECTIVE FINISHES AMD MATER[AL SELECNION TD FREYEMT DETRIMEAIAL EFFECTS FROM {RC1493 |
| ENVIRDNMEMTAL ENPOSURE, STRESS CONROSION, AWD ELECTROLYTIC COMROS[GN ARE WERIFLED PER |MSFC-SPEL - 250

SPECIFICATION REQUIREMENTS. |
FLAMMANILETY NEGUIREMENTS ME VERIFIED PER SPECLFICATION REOUIREMENTS. RC1LSY
|
INTEGRITY OF ELECTAOMICS THE FOLLOWING FROGESSES ARE YER!FEED PEN SPECIEICATION OURING MAMIFACTURING OF THE CARD
ASSEMBLIES)
- COMSTRUCTION OF PRIMTED CIRCULT BCQARDRS. AL 10005
| ~ INSTALLATION OF TERMINALS. - KL 10007
! - PLASTICE AAD ELASTOMERS FOR ELECTROMIC ENCAPSLILATION. . AL 10003 .
- SOLDERED ELECTRICAL CONNECTIONE, AL 108 |
< F{ST-SDLDENING [MSPECTION FREE OF SPLATTER AWD COMTAMINATEDN . _ |mL1000% I
L - ELECTAICAL POMDLNG. [ T FY
- CDMPORENT LEAD AMD TMTERCOMMECTIOM MATERATAL SELECTION. ' BSHIIT2E
- FREE OF CONTAMIMATION AFTER COMFIHMAL COATING. |RC1A%S
|WELD LNTEGRITY ALL WELDS ARE YER[FIED TO ONAMING AHD SPECIFICATION REOUIREMENTS. ALioa11 I
FRE-CLOSEOUT TESTING MWD THE FOLLOMING TESTS ARE PERFORMED AT THE CARDSCOMPOMENT LEVEL DURLNE NAMUFACTUNTNG: ]
INSPECTION .
- PARTECAL IMPACT MOISE DETECTION {PINP} TEST O HYARID MICEDCIRCULTS AND CAVITY TYPE DENGETTTAL
| DEVICES,
; - ULTRASDMIC SCAN TEST FOR OELAMIMATION CERAMNIC DN CAFACITORS (CKRDS AMD CHROS). DENGETTIN
| | - BURM-EW FERIOD FDR ELECTRICAL FARTE. ’ B5R03Y28
| | - IHSULATECW EESISTANCE AMP COWMTIMUITY TEST. |ntmmm1
| | - DIELECTRIL WITHSTANO ING VOO TAGE. - |IJIEII:H9?‘."M
[ | - FUNCTIOMAL TEST. |DShGROFTAL
| | « X:RAY OF CONTROLLER INTERNAL CABLES AMD WIRES. - DSHGASTTA !‘
! |
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| FOSSIBLE CausEs |

SLICEIFICANT CHARACTERISTICS |

B T T L N R o

!

e

LIST

ACCEPTANCE TESTS

|HI.'I'I F1EE ACCEPTAMLCE TESTING
| CGREEW RUN)

|HERHET!C SEAL INTEGAITY

|FLIGNT FLOW TESFING

PALE §
IMSFECTION AND TEST
INSPECTROMIE )/ 1ESTES) | DOCLMENT REF,
THE FOLLOWING INSPECT WS ARE PERFORWED ON THE COMPLETED ASSEMELY PRIDR TC FIMAL CLORUSE: |
- INMTERNAL AWD EXTERMAL ELEANLIMESS. RCI49E
- CARD DIMENEIDMS MRE VENIFLED AT CRRD NCSEMELY . D EHEEO? AT
- CHASS1S CAVITY INSPECIION FOR COMTAMINATION. ACILYE
- ELECTRICAL INTERFACE COWMECTORS. RC1LYS
- CARD JHETALLATION AND EDHFIGURATICW AUDIT. HISHG BTN
+ COMFORMAL CDRTIMG OF EEE PARTS. A5H0I028
THE FOLLOWING TESTS ARE FERFORMED BY WOWETWELL DUNIWG ALCEFTARCE TESTING:
- HERMETIC SEAL AMD PRESSLIEIZATYON PORT LEAC FE5T, RC1593
- FURCTIDNAL TEST [WCLUOZME; RC15%3
- DUTPUT INTERFACE, RC1453
+ CHECROUT, RCISET
- OFERATION, RCTAES
- COWFROLLERA CHECECUT, RC14%3
{ - NIGH TEMPERATURE ORERATIONW, RC1593
| - LOW TEMPERATURE OFERATIDN. rcligl
| - YINRATION TESTING. IRC1493
| - FINAL FUMCTIOMAL TEST. RC1495
[ )
|CCHTROLLER OPERATION 15 VENIFIED 1HROUGH ENGINE HOT FIRE ACOEPTAMCE TESTING. RILDNOLET
I
I
| {MTERKAL PRESSURE IS MOWITORED QUM MG CONTROLLER QRERATION, | RSO V41AND. DGO
I I
fHE FOLLOWING TESTS ARE FERFORMED DLRIMG FLIGHT FLOW VEHICLE PROCESSING-AMD AFIER WNY
HATIHTEVAMCE Df REPLACEMERT:
| - CGMTMOLLER CRECKDUT. OMRSD V6 AND. 055

SENS0R CHECKOUT.
FLIGHT READIMESS TEET,
SELF-TEST.

JOMRSD V4100, 010
|oMRrED veiasa. 450-A
| crénarODOA
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[eIL 17EM: FZOQ-aa-01 | INSPECTION AND TES]

| POSEIALE CALISES I SIGNIFICANMT ENARACTERISTLES | INSPECTIDNAS)( TESTC(S) | DOCUMENT 1EF. |

U RERI e pmemeem e

|PRE-FLIGHT LHECKDUT [THE FOLLOWING TESTS ARE PERFORMED DURING LAUWCN COUNTDOWM [LAST TEST]: |
I I I
| | - PRE-CRTO LOADING CHECKOUT INCLUDIME COMTRULLEN AND SENSOMS CHECKOUT. |oHRsD so0fRD. 215

| | - SELF-TEST. |criosronpe |
I I ' I
FAILURE HISTORT: COMPREHEWSIVE FAILLRE HISTORY OATA IS5 MAIHTAIMED IN TNE PROBLEM REPURTING DATAHASE {PRANS/PAACA], '
REFERENCE: KASA LEVTER SAZ1,86/308 AWD ROCKETDYNE LETTER DOATOPTEL,

OFERAT IONAL USE: MOT APPLICABLE.



