April 19, 1994 CRTTICAL TTENS LI5t FAGE 1
12 CIL 17EM : F200-BD-DY 7) FREFARED ! SSME REL jABILITY
23 reCh Cone : F200-8D B3  APPROVED !
I3 COMPOMENT : SPARE IGHITER CONTROL 93 DATE 7 05 15
&} FART KIMBER + REILRT 10}  REVISION/CHANGE : 00170
3) SYSTEM/SUBSYSTEM @ COMIROLLERSFZ00- N . 11y EFFECIIVIIT 7 0%
4} FATLURE MODE ¢ FAILURE TO EMERGIZE DR MAINFRIN I1GMITENS ENERG!ZED 12}  MAZARD REFENEWCE: ; SCE LISTINGS RELDY
13y CChp ¥ : 5.3"0'1'32 Bg
| FHASE | FALLIRE DESCRIPTIONSEFFECT | CAITICALITY |
| 5 FAELLRE OF BOTH IGMITER CHANMELS T0 CNERGIZE C(ENITERS OR HAINIAIM IGRITERS EWERGIZED RESILTS TN WO EMGINE FCHEVION AND | ' 1
| 4=7 A MCF AMD SLE TMOICATION. PMISSEDH SCRUB. LOSS DF VEWICLE DUE o LON-RICN OPERATION OR LOK DUCT FAILURE MAY [HAZAED REF: HE-poE,
| RESULT IF FAILUNE TO ESTABLISH FPE O MO 1GHIYECH OCCUME AMD 1S ROT DETECIED. E -CIE
!
| REDUMOANCT SCREENS: COWTROLLER SYSTEM: LIKE REDUNDANCY
I arrrmE s s mmamsaE -
| [h: PASS. NEDUMDANT HAROWMRE [1EMS ARE CAPABLE OF CHECKOUT DUNIHG WORMAL GROUMD TURNARTAM .
| [B: PARS. LOSS OF A REDUMDAHT HAROWARE 17EM [5 DETECTASLE QURIHG FLIGHT.
! I PAEE.  LOSS OF REDUNOAMT HARDUANE ITEMS COULD NOT BESULT FROM A SINGLE CWED IHLE ENENT,
|
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ALL CAUSES: DUTFLT ELECTRONICS: SPARK {GMITER COMMAWD O&I1VEN POMEN SURPLY ELECTIRONTES: 25 WOE RECULATON (N

THE [GHITERS ARE NEDIMOANT ELEMENT PAINS £713. A FAILURE IK BOTH COWTROLLER CHAMMELS (MULTIFLE FAILLRE), FESAMTING IR
|LOSE OF FUNCTIDN, RESULTS IN & COMTROLLER !NITTAYED SMUTDOMM [2}. THE COMTRAOLLER [WITH SOFILMRE) IS COMFIGURED TO
DETECT AND RESPUMD PROPERLY TO (UT OF QUALIFICATION LIMIT FAILURES, TMPLEMENT THE APPROPRIATE REDUNDANCY MARACEMENT
RESFONSE, AMD COMMAND A SAFE EMGINE STATE WHEM COMTROLLER REDUMDAMCY 15 L0851 (23, NOWEVER, THE CONTROLLER [MWITH
SOFTWARE] IS NOT CAFABLE QF DETECTING OF RESPOMDING T A FAILURE WHMICH RESULTS I¥ TNE LIKITS BEING MNITORED FAILING
HIYHIN ENGINE REDLINE LAMITS DN MITHIN KORMAL EWGINE OPERATING COMDITIONS (2).

ELECTRICAL, WECHANICAL, ANP ELECTROMECHAMICAL PARTS FOR THE DIRCUETS 1AVDLVED IM THIS FUWCTION MAYE GEEN SELECTED FROH
TRE CLASS 5 OR TGUIVALENT AFPROVED PARTS SELECHION LIST (1), DUALITY ASSURANCE AND SCREEMING WEDU[REMENTS FOR HICH
RELIABILITY WICROCIRCUITS {2}, AND THE SPECIFICAT[ON CONTROL DRAWING FOR WICHOCIRCLITS, MONOLLTHIC SILICON, AMD
TRAKEISTON-TRAKS ISTOR LOGIC {TTL) FaMILY OF DEVICES {3). PRIOR TO INSTALLATIOM OM THE CARD ASSEMBLLES, COMFOMENTS AN[
[SUBJECTED 10 A SURM-[% PERIOD WRERE PARTS ARE ENERCISED A7 TEMPERATURES J§ ENIESS OF WORMAL COMTROLLEA OPERATING.
[ENVIRINMENZ, WUT LESS TNAN COMPOMEMT MAXIMM SPECIFIED DPERATING ENVIROUMEMT, TO SCREEN FOR IWFAMT WORTALITY {£}. 1M
ADDLTION T THESE REQUIRENENTS, ALL COMPOMENTS ARE DERATEDL FROM THE MAXIMM RATING AT CRENATING EXTREMES [5).
CLEAALIMESS AMO ALS PROCEZSES USED DUKING MANUFACTLRE ARE COWFROLLED BY SPECIFICATLON REQUIRENEMIS (3).

THE CONTROLLER DESIGN MEETS WL CEl FAIL-DWIRATE/FAILSAFE RERAJIREHEMTS FO THIS FAILURE MOOE (1}, REDUNDAMT CONTROLLEN
CHANNEL FUNCTIONS ARE PHISICALLY SEPARATED WITHIR THE CONTROLLER HOUSTMG (2%. CIRDULTE ARE DESIGNED TO PREVENT

CIRCUITS FROM LOMDUCTIVE COUTAMIMATION ¢33, ALL ELECTRICAL COMPCHENTS ARE CONTAIMED WITHIN THE CABE STHUCTURE WHICH [§
PRESSLRIIED WITH A POSITIVE PRESBUME [NERT GAS BACKFIEL TO PMEVEAT CONTAMIMATION €2). WHERE APPLICASLE, ELECTRDMAGKETIL
IHTERFEREWCE SNLELDING 15 PNOVIDED AND CIRCUIT INTERCONNETTS LEE THISTED FAIR MIR{NG (2], ALL CIRCUIT CAADS ARE KEYED
T THEIR RESPECTIVE CONMECTION LOCATIONS T PRECLUDE IMPROPER TNSTALLATION [2). NAHP CLAMES ARE UFILLZED 10 PRECLUDE
VIBAATION IWBUCES CARD FAILURES (2). DESIGH OF CINCUIT CARDS MND CETERMIKATION OF COPFER FATH TRACE SPACINE, WELGHT,
AMD WIDTH 1% CONTROLLED 2Y SPECIFICATION (23 EACN UNIT [PRCOUCTION AMD RECYELE) 1% RECGUIRED TO BASS A FULCTIONAL
|ACCEPTANCE 7EST UMDER EWYIROMMEMTAL COMDETIONS BEYOMD THOSE SEEN OURING NDRMAL FIELD OPERATION WITHOUT DEGAADATION OF
HARDWARE |IFE EXFECTAREY {23, A WORST CMSE CINCUIT ANALYSIS WAS FERFORMED TO YEREFY NOMINAL OFERATON AT SFECIFTCATION
LIMETE ¢4}, AN AMM TS1B HAS PERFMPMED BY ROMETWELL TO ASSUFIE N0 SINOLE POIMT COWPONENT FAILURES ARE INHERENT TQ THE |
|COMTROLLER DESIGA (53,
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BRIDGING (2), ALL EEE PARTS MRE FEQUIRED TO HAVE CONFORMAL CDATING, AYD INTERNAL WIRLNG 15 IMSULATED TO PREVENT SKORT [84]

(4}
15}

DOICUMELT REF .

HOMEYWELL BLOOK 1|
FHER wOU ¥ OE-F23

SHGERTTAL
PRGSR00BR
L 3 . Y ]
3.2.1:8.
§.2.1:2.1
32151
1.2.1:58
I.z2.4

A5M039zY,
ASMO3SM
ASMO2TIR
ESMOI 744
ASMOIETS
hSMEASTTAT

CPYA0rRAO00%R
DSHERSTIAL
MDA
ES24ste-01
HOMEYWELL E1oCk 11
FMEL Vg |




L2k -4

Agril 1%, 1993 CRITICAL |FEMS LIgT FALE 3

e e T
________________

fCIL 11EM: F20D-60-D2| DESIGH [ DOCLMENT REF, - |
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| DESIGN GLWALIFFCATIOM TESTING OF THE CONTNOLLER ASSEMELY MAS SEEN PERFDRMED INCLUBING: FAULT INSERTLOW TESTIMG (1}, [ (1) TRIG0792A2

ASSEMBLY THERMAL CYCLIMG [2), CASE ANG ASSEMELY YIGNATION TESTING {5), ELECTMIWAGHETIC INTERFENEMCE AND SUSCERT|NELITY | TRIA080202
| |TESTING (4}, ACCUSTICAL MOLSE TESTING {33, CASE ULTIMATE PAESSURE TESTING (51, AMD ASSEMALY BREAX OPEN [MSPECTION (7). | TR BATTA |
I

| 1e3a0maste
(2] TR3&05020%

WRnAN207
| {31 TRIZ00020L
| . TS 1R205

A34080206

TR34087459
{4} TRIR0ANIDE
£5) THEL0AD21D
[6) TRRDASOZ]
£7) TR340AS027 I
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[€IL ITEM: F200-80-D2 } IMSPECTION AND TEST i

"""""'"""""""""""“""""""'"““"""""“"""""""'""""“"""""'"““"""""""""""“'"""‘"""“““"""""“““|

| POSSIOLE CAUSEE | SIGNIFICANT CHARACTERISTICS ] INSRECT IONCSD/TEST(S) | DOCUMERT REF. |

[ALL CAuzEs: RE1493 - COMTROLLER |RETaw3
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ASSEMOLY INTEQRITY CLEAMLENESS AEGUINEMENTS RE WERIFTED PER SPECIFICNT DN DURING MANUFACTUNING OF THE RC1495
COMTEOLLER ASSEMRLY. '

ENVIRDNMENT CORTROLS (TEWNPERATLRE, WLMID]TYS ARE EMFORCED DURING AGSEMALY AND TESTIWG FER HIMGEPTTAI
SFECEFICATIDN RECIIREMENTS.

I
|10 PREVENT CIMPOMENT DAMAGE, STATIC ELECTRICAL DISCHARGE POTENTEAL (¥ COMFMILLED DURING DEEITIAL
IMAMUFACTLR [AG PER SPECTFICATION REQUIREMENTE.
|

MATERIAL IMTEGAITY |HM‘E!IAI. INFECRITY |5 VERTFIED FER SPECLFICATION REGUIREMENTS, FC14%3
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[CIL 1TEM: F200-BR-07 |
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| S1GWFICANT CHARACTERISTICS

IRTEGAITY OF ELECTRONICS

i

|

|WELD INTEGRITY

|

PRE-CLOSEDUT TESTING AND
INSPECT N

|
|

L i L I T Uy,

INSPECTION AND TEST

i INSPECT ION (S TEST(S)

|[PROTECTEVE FIMISHES AND MATERIM. SELECI1OM TO PREVENT DETRINENTAL EFFECTS FROM
JERYTRORMENTAL EXFOSURE, STRESS CORADSION, AMD ELECTROLYTIC CDRROSIOW ARE VERIFIED PER
SPECTFICATION REOUIREMENTS.

FLAMHARILITY AEQUIREMENTS ARE VERF1ED PER SPECIFICATIEN RECHI IREMENTS .

ITRE FOLLOMING FPROCESSEG ARE VERIFIED PER EPECIFICATION DURING HANUFACTURING OF [NE CARD
ASSEMBELIES:

- COMSTRUCTION OF PRINTEC CIRDUIT BOARDS.

- DWSTALLAYIDN OF TERMINALS.

* PLASTICS AND ELASTOMENS FOR ELECTROMIT EWCAPSULATION.

- SOLDENED ELECTRITAL CONMECTIDMS.

- POST-SOLDENING |WIPECTION FREE OF SPLATTER AMD COMTAMLNAT IOW,
- ELECTRICAL BDWDINE.

- COMPOMEWT LEAD AND [MTERCOMNECTION MATERIAL SELECT DN,

- FREE OF COMTAMINATION AFTER COMFORMAL (CCNTING.

ALL MELDS NRE WENIFIED TO DRAMIMG AMWD SFECIFECAT]ON REGUIREMENTS.
THE FOLLOWING TESTS ARE FERFONMED AT TNE CARDJCOMPOMENT LEVEL DLRING MAMUEACTORTNG:

- FARTITAL 1MPACT WOISE DETECTIDW (PIND) TEST ON NTDRID MICROCTRCUITS AMD LAYITY TYPE
DEVICES.

- ULTRASCNIC SCAN TEST FOR DELAMINATION CERAMIC DM CAPACITERS [CEROS AND CKRDGY

- BURN- N PENIOD FOR ELECTRICAL PARTS.

= INSULATION RESISTANCE AND COMTIMUITY TEST.

= DIELECYRIC WITHSTANDING VDLTAGE.

- FUMCTIDWAL TEST.

- K-RAT OF COMTROLLEK INTENNAL CABLES AND WIRES.
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April %, 1995 CRITICAL | TEMS LISt PAGE 5
lcie JTEM: F200-8D-02 | INSPECT[OW AWD TEST
e R el e L D R et N T T 5 gy L .
| FPOSSIBLE CAUSES | SIGMIFICARY CHARACTERISTICS | IMEPEET IDNCS P TEST (5] 1 GOCUNENT MEF.
,.,...........-................4.___._________._____a._-------rq....-.-.....--u.-----_-------..-------------------a.a-------...-.-.-.-...-..----------.--.-_.-..___—---+-....--._____.
| THE FOLLCGWING IWSPELCTICMS ARE PERFCRMED ON THE COMPLETED ASSEMBLY FRICR ™0 FIMAL CLOSUNE: |
I
| = IMIERMAL AMD EXTERMAL CLEANL INESE. . [REides
| | - CARD DIMENSIONS NRE WERIFIED AT CdRD NSSEMBLY. |oEHEBE TR
i - CARSS|S CAVITY IWSPECTION FOR COWTAMENATIOM. | RC14%3
- EAECTRECAL [NTERFACE COMMECTORS, |RE14%%
~ CAND IMETALLATION AND COMFLCURATION AURIT. DEHGEARTTA
- CONFORMAL DOATING OF EEE PARTS. © o |BSmIe2E
I
ACCEFTANCE TESTS THE FOLLOMING TESTS ARE PERFORMED BY HONETWELL DURIMG NCCEPTANCE TES? [WG: i
- HERMETIC SEAL AMD PRESSURIZATION FDRT LEAK TEST. RCI4P3
| - FUNCTIONAL TES1 IMCLLE|NG; RC1493
] | - OMPUT INTERFRCE, 00 )
' | - ceeoaut, RC14%3
K_"‘ | - OPERATICH, ' RC1693
L | - COWTROLLER CHECKCUN, RCIYS
| - HIGH TEWRERATURE GRERATLION. |rc1dat
« LOW TEMFERATIRE DOCRATION, RC14TY
- FIBRATION TESTING. RC1e
- FIMAL FUNCTIOMAL TEST, . RCTe93
HIH FIRE RCCEFTANCE TESTING COMTROLLER OPERATLON |5 VERIFIED THROUGH EMGENE HQT FIRE ALCEPTAMCE TESTINWG. RLOGLSY
{GREEN RUK}
I
|HERMETIC SEAL LNTEGRETY INTERMAL PRESSURE IS5 MONITOAED DURIMG COWTROLLER OPERATION. |ovsse viianp. 0450
| -
| |FLIGHT FLOW TESTING THE FOLLOWING TESTS ARE FERFORMED DLRING FLIGHT FLOW WVEWICLE PROCESSIMG AND: AFTER AMT
| [MATMIEMANCE ON REPLMCEMERT; |
I : I
+ COMTROLLER CHECKODUT. [OMRSD w4 180,035
- IEWITEN CHECKMIT. . | MNSD Waitaoo.atd
| | - FLIGHT READIMESS TEST. [oMAsD w4iAs0.030-A
| | - SELF-TERT. LA
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[€IL [TEM: F00-BD-82 | 1NSPECTION AND TEST
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| PDSSIBLE CAUSES | SIGMIFICANT CMARACIERISTICS | IHSPECTIDN(S )/ TEST(S) | DOCUMENT REF, -
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|PRE-FLEHT CHECKOUT [THE FOLLOWIME TESTS ARE PERFORMED DUNTMG LAUWCH COUNTDOWN (LAST TESTH: } i
! I [
| | - PRE-CRYC LOMDING CHECKDUT IWCLUDING COMTROLLER, IGNITERS, AWD SENSORS CHECKOUT, [R50 SOOFAG. 213
| | - SELF-TEST. ) | P4 DeROGDE
I I I
FAILURE HISTORY: COMPREMEWSIVE FATLURE HISTORY DATA 1§ MAIMTAINED IN THE PROBLEM REPORTING DATABASE (PRAMS/PRACA].
REFERENCE: WASA LETTER TAZY/B8/508 AKD ROCKETDYME LEFTER BERCOMTS].

—————— - -

DFCRATIDWAL USE: NOT APPLICABLE.

el -4



