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FREA CODE
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PART HUMBER

STSTEM/SUBSYSTEW

FAILURE HOOE

PHASE

CRITECAL TTEMS LTST

LOCKLR HODE |5 ENTERED WITH EMERCEMCY SHOTODMM FRESSURE APPLIED,

REDUNDAMCY SCREENS: CONTROLLER STS1EM - ACTUATON STSTEM: LMLIKE REDLNDANCY

B FPRSS.  EEDUNDANT HARDWMRE 17EMS ARE CAPABLE DF CHECKOUT DURING RORMAL GROLMD THRHARDMD.
B; FAIL, LUSS OF A REDUNRANT WARDWARE 17EM [5 WOT CETECTRBEE GURING FLIBHT.
BI:  PASS, LOSS OF REDUMDANT HARGWARE 1TEMS COULD MOl RESULT FROM A SINGLE CREDIBLE EVENI.

FAGE 1

1 F20m-an0- 01 71 PREPLRED z BSHE REL IABILITY
: F200-80 : 8] AFPRONED :
T EMERGENCT SHUTDOWN PRESSURE SENSON INTERFACE P20 P) DAIE 1 - 19-96
: RE14¥3 10} REVISIONACHAMGE  © -pO1/D
= CONTROLLEN/£200- MK 113 EFFECYTVITY : =05
* FAILURE OF EMERGENCY SHWUTDOMM FREEZEURE SEWSOR INTEFRCE 12y WAZARD REFERENLCE: : SEE LISTINGS GELOW

. 15} CLED #: NE3 -O-3
| FAILURE PESCRIPTICAFEFFECT | LAITICALITY
FAILURE OF BOTH OUALIFIED SENSOR ENTENFACES OR REMAIWING GUALIFLED SEWSOR EMTERFACE WITHIW PUHGE AWD ANCILLARY MOKITOR ) 1®
LIMITS RESULTS |M LOSS DF MCF PROTECTION. MISSLOM MBCRT DUE TO PAEMATURE ENGINE SHUTDOWN MAY NESULT 1F NYBEAULLC FHAZARD BEF: WNOME
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CRITICAL I1EMS LIST FAGE 2

[CIL [YEMW: F200-AR-01 | DESIGN

¢Z-4d

|ll.1. CAUSES: JMPUT ELECTROMICS: DPEN CIREUIT IN THE SEMSDR JMTERFACE (1)

THE EMEREENCT SHUTOOMM PRESEURE SENSOR INTERFACES ARE REDUNDANTEY]. A FAILURE MUST1 DCCUR IN EACH COMTROLLER CMANNEL {HULY
FAILUREY TOD CALSE LOSR DF FLMCTION (23, THE CONTAOLLER {WITH SIFILARE) 15 CONFICURED TD DETELT AMD EESPORD PAOPERLY TO
[UT OF QUALEFICATIGH LEMIT FALLURES, IMPLEMENT THE APPROPRIATE REDLUNDAMCY MANAGEMENT RESFOMSE, MWD COMMAND A SAFE

EMGINE STATE WHEN COMTROLLER REDUMDANCY 13 LOST (2%, HOWEVER, THE COMTROLLER (MITN SOFTWMRE] 13 WOT CAPABLE OF

PETECTING OF PESFONDING YO A FAILURE WMHICH RESULTE 1H THE LIMITS GEING MOUITOAED FAILING UITNIN ENGIKE READY L1MITS

OR WITHIM NORMAL EMZIME DFERATING COMDITLOWS (2}.

ELECTRICAL, MECHANICAL, AWO ELECTROMEDHANICAL PARTS ¥OR THE CIRDUITS INYOLVED N THI'S FUMCTION HAWE BEEM SELECTED FROM
THE CLASS 5 DK EQUIVALENT APPNOVED PARTS SELECTION LIST {1, DUALITY ASSURANCE AMD SCAEENING REQUIREMENTS FOR NEGH

REL |IAGILITY MICROCTRCUETS (23, AKD THE SPECLFICATION COMTROL DRMJING FOR WICROLIRCUITS, MOIMDLITHIT SILICOM, AND
TRANSISTOR-TRANSESTON LOGIC £TILY FAMILY OF OEVICES (3}. FPRIDR TO INSTALLATIDH OM THE CARD ASSEMELIES, COMPONENTS ARE
SURIECIED TD & BuURK-IN PERIOD VHERE PARTE ARE EXEACISED Al TEMPERATURES ]W EXCESS OF KDRMAL CDNTROLLER OFERATING
EHVIRONMENT, EBUS LESS THAM ECMPOMEN] MAXIMUN SPECIFIED OPERAT IMG ENVIRONMENT, TO SCREEM FOR IMFANT MIRTALITY (&}. IN
ADDITION TO TMESE REGUIREMENTS, ALL COHPONENTS ARE GEAATED FROM THE HAXIMUM RATING AT CRERATING EMYREMES (3).

CLEAML INESE AND ALt PADCESSES USED DURING WANUFACTURE ARE COMTROLLED BY SPECIFICATION NEQUIREMENTS (5).

1HE COMTRLLEA DESIGE MEEYS ALL CEL FAIL-UPERATE/FAILSAFE HECUIREMENTS FOR THES FAILUNE MODE (1), EBEDUNOAMT COMTROLLER
CHANNEL FNCTIOMS ARE PHTSLCALLY SEPARATED WITHIM THE CONTROLLER WOLEXIME (2). CIRCUITS ARE OESIGNED TO PREVEWT
BREOEING {2}, ALL EEE PARFS MRE REOUIRED 70 WaVE COWFORMAL COATING, AND IWTERKAL WIRING 1S ENSULATED TO FREVEWT SHET
CIRCUITS FROM CONDUCE [VE CONTANIMATEON (31. ALL ELECTRICAL COMPOWENTS ARE CONMTALMED WITHIN THE CASE STRUCTLRE WHICE 15
PRESSURIZED W11H A POSITIVE FRESSURE IMERT GAS BACKFILL TO PREVERT CONFAMINATELON (). WHERE AFPLTCABLE, ELELTROMAMETIC
IMTERFERERCE SWIELDIME (5 PROVIDED RND LIRCUIT [WTERCOMMECES USE TwISTEO PAIR WIREMG (2F. ALL CIACUIT CARDS AAE KEYED
TO YHEIR RESPECTIVE COMMECTIOH LOCAYIONS 10 PRECLUDE IMPROCER INSTALLAFION {21. EAMA [LANPS ARE UTILL2EP TO PEECLUDE
YIDEATION INOUCED CARD FATLURES [2). OESIGN OF CIRCUIT CARDS AMG DETERMIMATION OF COFPER PATH TRACE SPACING. WEIGHT,
AMC WIDTR 1% CONTROLLED BY SPECIFICATIOM (23, EACH UKIT CPRNODUCT IDN AMD RECYCLE) 1% WEQUIRED TO FASS A FURNCTIOWM

| ACCEPTANLE TE3T UMDER EMVIRDMMENTAL COMDITLONS BEYOHD THOSE SEEM DLRING VORMAL FEELD OFERATLOM WLTHOUT DEGRADATION OF
NARDWARE L1FE EXPECTAKCY (2}, A& WORST CASE CIRCUIT AMALYSIS WAS PERFOANED TO VEREFY NOMIMWAL OPERAFIOM At SPECEIFICATION
LEMITS (kY. AH MIALYSIS WAS PERFORMED BY HONETWELL TD ASSUNE WO SINGLE POINT COMPOWENT FAILURES ARE IANERENT TD THE
CORTROLLER DESIGM (3).

| COCUMEMT REF,

[ €11 HONEYWELL BLOCK (1
FMEN VDL IV [E-F4

¢1) DENEBPTTAN

{2 CPLDARIDNE
5.1.3:3
.14
1.2.3:2.%

(1} BSNOIVE,

) BSHD2TOS
€31 AEMOETAS
{4) AIM0SATA
{3} DENGEYITAL

1) CPIZORDOOCE

(2} DESHERADTTAL

{3y ESNO39ZH

€4y ESIRATE-01

€3} HOWEYWELL ELOLE DI
PMER WOt 1
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|EiL tTEM: F200-An-01 |
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|EIL ITEM: FR0D-AR-01 |
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| PoS5iELE CAUSES

L

|ALL CAUSES:

£Z- 4

| SIGHIFICANT CHARRCTERISTICS
RE1593 - CONTRULLER

ASSEMELY [NTEGRITY

MATERIAL IMTEGRITY
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DESIGN

IWSPECTIOw AMD TEST

INSPECT {OM(E) FTEST(S)

CLEAAL INESS REOUIREMENTS ARE VERIFIEZ FER SPECIFICATION OUNINGE MANUFACTURING OF VHE
OMTRCLLER ASSEMALY.

EHYIROWMEMT COWTROLS (TEMPERATURE, HUMIDIIY) ARE EMFONCED OuNING ASSEMALY AND TESTIMG FER
EPECIFICAT |OM RECIU|REMENTS.

10 PREVENT COMPOMENT DAMAGE, STATIC ELECTRICAL DISCHARGE BOTENTIAL 1% CONTROLLED DURINE
MANUFACTUR IME PER SPECIFICATION REQUINEMENTS.

|MATERTAL INTESRITY 1% WERIFIED FER SPECIFICATION AEOUIAEMENTS.

OESICN QUALIFICATION TESTING OF THE CONFROULER ASSEWBLYT HAS BEEN FERFOAMED INCLUDING: FAULT IMSERTICH TESTING (1],
ASSEMILY TNERMAL CYCLING €2), CASE AHD ASSEMALY WIBRATIDN TESTING £3), ELECYNOMAGNET|C IWVERFERENCE AMD SUSCEPT(EILITY
TESTING <4), AUDUSTICAL NOISE TESTING (5%, CASE ULTIMATE PRESSURE TESTING (5], AMD WSSEMELT BREAK DPEF THEPECTION {1).
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f COSLMENT REF,
{13 TRMDOTOZRD
TR DSR2
TR 0aA75a
Th3S0RA25%
THM080203
TR3GUEI207
X TRL0R020L
TRIS A0S
TRAL SR04
TRIGOBTEFY
t4) TRBLOMO2DF
(5 TREL0RO21D
(5] TR3S085D21
(71 TRB0B5D2?

14

| ROCLMENT REF.
REILPT

[rE1aen

DSHEDRTTAY

DEHERGTTAL

RC14E3
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|[eLL ITEM: £2O00-AD-01 | ' INSFECTI0M AND TESY |
_“”“_“____________,________________.___.___-.....__.._______________--._---.........-.........-..-_--.-"........“____--_--,-......-.._‘_____.__,.,........_-________,__|
| POSSIBLE CAUSES | SIGHIFICANT CHARRCTERISTICS | INSFECTIDHE S 3/1ESTCS) | [WDCUMENT REY . E
__,..,._,..._,_..............l.,..-......................------.-_-4-.......--...-...-----“.__________—--------------------.------.-.-.--..-..------.---.a_______---—---|---—1-1---.-..______ R - —aa
PROTECTAVE FIHISHES AND MATENIAL SELECTION TO PREVENT CETRIMEETAL EFFECTS FROM [ 1o LLLY
EMYIRONMENTAL EXPOSURE, STRESS CORMQSION, AND ELECTROLYTIC CORROSIDM ANE VERIFIED FER MESFC-SPEC-250
SPECTFJCAT |OM REGUIRENENTS.
FLAMMABILITY REQUIREMEN1S ARE VERIFI1ED PER SPECIFICATION REOUIREMENTS. RCIPE
I i
INTEERLTY DF ELECTADNICS THE FOLLOWING PROCESSES ARE WERIFIED PER SPECIFICATION DURING WANUFACTURING OF TNE CARD |
ASSEMALIES:
- COMSTRUCTION OF PRINTED CIALCUIT BOMKEDS. RL Y0005
~ INSTALLATION OF TERMIMALS. EL1000T
= PLASTICS AWE ELASTOMERS FOR ELECTRUMIC EMCAPSULATION. rL1DODA
~ SOLPERED ELECTRECAL COMMECTIDNS. LRI |
- = PO31-SOLDEKENG [NSPECTION FREE GF SPLATTER AKD CONMTAMIMAT|OM. IR |
. » ELECTRICAL BOMOIMG. 1573
S - DOMPCMENT LEAD MWD ENTERCOMMECTIOW MATERIAL SELECTION, ' B5MO3520
A | - FREE OF COMTAHINATION AFTER COMFORMAL COATIMG . RC1493
|
WELD IMTEGR|TY ALL WELDS MRE WERLFIED TO CAAWING AMD SPECIFICATION REIUIREMERTS, L a0
I
|PRE-CLOSEOUT TESTING AMD |THE FOLLOWING TESTS ARE PERFORMED AT THE CARD/CIMROMENT LEVEL DURING MAWUFACTURIME:
| (MSFECT tON | ' | I
] | - PANTICAL IMPACT MOISE GETECTION (PIND) TEST ON HYBRID AICROCIRCUITS AMD CAYITY TYPE  |OSHER9TTAL I
i | DEVICES. )
| | « ULTRASORIC SCAN TEST FOR DELAMMINATION CERAMIC OW CAPACITORS [CKROS AMD CEROS). |oSHEBRTIN
| | - BumN-1N PERIOO FCW ELECINICAL PARTE. | 85MI3928 i
| | - INSULATIDN RESISTAMGE ARG COMTIRUITY TEST. |CSHEBIT IR |
I | - DEELECTRIC WITHSTANDING WOLTAGE . . |sHeaeTTAL |
I | - FUBCTIONAL TEST. [DEHBERTTAL !
| | - X-UNY OF DOMFROLLER INTEMMAL CABLES AND MIRES. |DERCRTTTAY {
| | [
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ACCEPTAMEE TESTS

HOT FIRE ACCEPTAWCE TESTIRG

HENMETIZ SEAL ENIEGRITY

FLIGHT FLOW TESTING

CRITICAL ITEMS LIE]

DESIGA

f

| - IMTERMAL AND EXTERWAL CLEANLINESS.

| - cAND DIMENSIONS ARE VERIFIED AT CARD ASSEMBLY.
| - CHASSIS CAVIY INSPECTION FOR COMTAMIRACION.

| - ELECIRICAL JWTERFACE COMMECTORS.

| - canz INSTALLATION AMD COUFTGURATION MUDIT.

| - CONFORMAL COATING OF EEE PARTS.

I

I

THE FOLLOWIRG TESTS ARE PERFORMED BY WDWETWELL OURIMG ACCEPTANCE FESTING:

- HERMETIC SEAL AMD PRESSURIZATION PORT LERK TEST.
- FUNCTLONAL TEST IHCLUDING;
- oUTPUT TWTERFACE,
- CHECKOUT,
- OPERATION,
- COWFROLLER CHECKDUT.
- HIGH TEMPERATURE OPERATIDN.
~ LOW TEMFERATURE DFERATLON.
- WIBRATIIM TESTIAG.
- FIMAL FLUMCTIOMAL TEST.

INTERMAL PRESSIRE [5 MOMITORED DURIMG COMTROLLER OFERATION,

|MATHTENRRCE OR REPLACEMENT :

I

| - COMTNDLLER CRECKOUT,
| - semsce THEDKOUT.

[ - ¥Ry
i

f

SELF-TEST.

FAGE 5

!'I'HE FOLLOWIHE IMSPECTIONS AAE FENFORMED OW THE COMPLETED ASSEMBLY PRIOR TO FIKAL ELOSURE:

COMTROLLER OFERATION 15 WERIFIED THAOUGH EMGINE HOT FIRE RCCEFTANCE TESVING.

|THE FOLLOMING TESYS ARE PERFORMED DURTMG FLTCR? FLOW VEHLCLE PROCESSLNG AND AFTER AHY

DOCUMENT AEF.

RC1495
DEHGAR7TA]
RCH491
AC146Y
(0SHGE9TTAL
A5M0T028

1= B4
AC1493
C14%3
[Acr4591
RC1475
RC149%
AC14sd
ACt493
|nc1i%1
| REY403

FLO0GS1

OMRED W TaNO . (el

CMRSD WRTRD0. D10
|
oth wéd kMo, 083
oMAtE Witaoq 010
JOMRSD V41450, 050 -A
CPEDERMID3
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{CIL ITEM: F2Q0-AD-07 | ' INSPECT M WND TEST |

.._.................-.4_...-.............u--------.---_..-_---.----.-..._..--._.--_-------..-------".....-----.._.--_-----------------"---.u---.-.-...,...-.___...,._______l

| POSSIALE CAUSES | STGNIFLCANT CHARACTERISTICS | THEPECT IOMES 1S TESTLS) | OCCUMENT REF . |

el el R L LS
|[FRE-FLIGHT CHECKOUT [THE FOLLOWING TESTS ARE PERFORHED DURIAG LAUMCH COLINTDOMY = ) |
|
- PRE-CRYOD LOADIHG CHECEOIT [WCLUDIWG CONTRALLER AND SEx5S0RS {HECKOUT. OMRSD SDDFADL 213
- SELF-TELT, CREDSRO0D1

CONTROLLEN OPERATION 15 VERLFIED 85Y THE ERDUMO LALNCN SEOUENCER PRIOR TQ EMGIME START BY [LAUNCH COPMIT CAITENEN
ACCEPTAHCE OF COMMANDS PURGE SEQUENCE &4, PDUEN LEVEL, AWD STANT EMANLE. BEE-%4- 1125

|CoMTINUOUS SELF-TEST BITE TEST 15 PENFORMER EVERY MAJOR CYCLE TO VENIFY HARDWARE INTEGRITY. [iAST TEST) | cr4CAROODA
|
I

FAILURE RISTORT: COMPREHENSIVE FAILLRE HISTORY DATA 15 MAINTAEKED IN TNE FROBLEM REFONTING DATABASE {PMAMSSPRACA]).
REFEREWCE:z MASN LETTER SAZ1/88,308 AMD RDCKETDYNE LETIER BORCOSTHI.

OFERATIDHAL USE: MNOT AFFLICABLE.
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