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April 19, 1994 CRITICAL ITEMS LIST PAGE 1
17 L ITEM ¢ Faio-aw-0 7} PREPARED : SEME RELIAGILITY
2} FMEA CODE : F200-AW B] APPRONED :
3]  COMPONENT : FROPELLANT WALVE ACTLMTON FALL-OPERATE SEMYUSWITCH COMTROL Q) DATE : D-19-56
§) PART MUMBER £ RETS9Y 10)  REVISIDN/CMAKGE @ -DOY1/D
3 SYSTEM/SUBSYSTEW @ CONTROELER/FZ00-XX 11 EFFECTIVLIY : 05
&) FATLURE MODE : FAILUBE IO PROVIDE THE CURRENT TO ENERGIZE OR MAINTAIM [HE SERVOSWU TCN COIL EMERGIZED 12)  HAZARD REFERENCE  ; SEE LISTINGS RELDM
13y Crob & :mea _DI '5135"_
| PHASE | : FALLURE QESCRIPTION/EFFECT | CHITECALETY A
H [FAILURE 10 EWERGIZE THE SERVOSWITCH COIL FOLLOWING CHANNEL A AGTUATOR CONTROL FAILURE RESULTS 1N A MCF IADICATICN, - r |
C 4 [OTSCUALIF ICATION OF ACTUATOR CHANNELS AMD NYDRAULIC LOCKUP NESPOWSE.  MISSION ABORT MAY RESULT IF LOCKLF OCCURS DURING  |HAZARD REF: ME-G4H
[MAX @ TANDTTLIMG, (¢SEE OPERATIONAL WSE,}
|REDUMBANCY SCREENS: CONTROLLER SYSTEN: LIKE REDUNDAMCY
|..._----..-...-... |
A: PASS. REDUNDANT HANDWARE STEMS ARE CAPABLE OF CHECKOUT DURTHG WORMAL CROUMD TURMARCLMG
f8! PASE. LDES OF A WEDUNDANT HARDWARE [TEM (8 DETECTABLE DURING FLEEHT. - |
C: PASS. |OSS OF REOUNDANT MARPDUARE |TEWS COULD MOT RESULY FROM & SINGLE CREDIALE EVENT. _ |
M [FAILLRE TO ENERGIZE THE SERVUMITCH COIL FOLLOMING A CNANNEL N OF FASLURE RESILTS [N PHEUWATIC EHUTODUM. MI1SS 0N | 1]
|MBORT. (SEE OPERATIOWAL UEE,) |HAZARD REF: WE-G4R

| |
NEDUMDANCY SCREEMS: CONTAOLLER SYSTEM: | IKE REUUMDANCY

A PASS. PEDUNDANT WARDWARE ITEMS ARE CAPAOLE DF CNECKOUT DURIHG RORMAL CROUND 1LH:MANGUND -
B: PASS. LOSS DF A REDUMDANT HARDVARE 17EM IS DETECTRELE DLW IAG FLIGHT.
C: PASS. LOSS OF RECUNOANT RARDWARE 1TENS EDULE HOT RESULT FROM A SINGLE CREDISLE EYENT.

——— — —— —— e —— ——

—— ——— r——



april 19, 199

|GIL LTEM:  F2O0-Ay

col -4

CRITICAL ITEMS LIS1 PAGE 2

ST T e e e e NI ERL L e ke ke A AR A RN N R I A L e e e AN I NN I NN AN AL A mmmmmmmm—m ——— e mE

! _ DESIGN

ALL CAUSES: OUTPUT ELECTRONICS: OW-0FF VALVE DRIVER FAILURE, FALSE COMMAND PROCESSED TG DRIVEA {1)

THE FAIL-DPERMIE DRIVER [5 EWEAGITED BY CHAMNCL & CMLY WHEW CHAMNEL B ACTUATORE ARE SELECTER {1). FAILURE TO EMERGIZE
THIS cdjL, RILLEGING & CHANNEL & QUITPUT ELECTROMICE FAILURE {MATIFLE FAILLRE), RESULTS TN PMEUMATIC SHUTROMN {2}, A
EHDET CIRCUITED COIL POUEFSIREAM OF THE BONITOR 15 UMDETECTABELE EXCEPT OURING CHEDOIUT (23. THE COMTROLLER (WIFfR
SOFTMARE] 15 CONFIGURED [0 DETECT AND RESPOMD PROFERLT TO DUT OF QUWLIFICATION LIMIT FAILURES, I[MPLEMENT IHE
APPROPRIATE REDUNDANCT MANAGEMENT RESPDNSE, AMD COMMAND & SAFE ENGINE STATE WHEW CIOWTEOLLER RECUNDANCY IS LDST (23,
HOAEVER, THE CONTROLLER (WITH SOFTWAAEY [5 BOT CAPABLE OF GETECTIMG OR MESPONBING TO A FAILURE WHICR PESIALTS 1M THE
LIMITS AEENG MOWITORER FAILING WITHIR ENGINE REDLINE LIMITS OR WITNIN NORMAL EWCINE OPERATING CONDITIONS £2).

ELECTRICAL, MECWAMICAL, AND ELECTROMECHAMICAL FARTS PO THE CIRCULTS INWOLYED I THIS FUMCTION HAVE BEEM SELECTED FROM
FHE CLASE B O FQUIVALEWT APPROVED PARTS SELECTIOW LIET £1), QUALLTY ASSUBAMCE AMD SCHEEMING REQUIREMENTS FDR NIGH
RELIMBELITY NICAOCIACUITS {2), AND THE SPECIFICATION CONTROL DERMING FOR MICADCIRCUITS, MONOLITWIC SELICOR, dND

TRAMS | STOR-TRAMSISTOR LGGIC (TTL] FAMILY OF DEVICES 131, FRIOE TO INSTALLATION OW TNE CAARD ASSEMBLLES, TOMPOMENTS ARE
SURJECFED T A HEERN-IN PERIDD WHERE ®ARTE AT EXERCISEN AT TEMPERATURES [N EXCESS OF NORMAL OOMTROLLER DPERATING.
ENVIRONMENT, 80T LESE THAM COMPOMERT HAM|MUM EPECIFIED OPERATING ENVIROUMENT, TO SCREEN FOR IMFANT MORTALITY [£). INM
ADRITION TO THESE FEDMIREMENTS. ALL TOMPOMENTS ARE DERATED FROM THE WAXIMUM RATING AT OFEAATING EXTREMES [5).
CLEANLINESS AWD ALL FROCESSES USED DURING HANUFACTURE ARE CONTROLLED BY SPECIFICATION REQUIKEMERTS (2).

THE DONTROLLER DESEGH MEETS ALL CE[ FAIL-OPERATE/FAILEAFE NFCULNENENTS FOR THIE FAILUNE MODE {1]. REDLMDAMT CONTROLLER
{CHAWMEL FUMCTIONS ANE FHYSICALLY SEFARATED WITHIN THE COMTWOLLEN HOUSING (2). CIRCULTS ARE DESIGMED TD PREVENT
[BRIDGING (2), ALL EEE FARTS ARE REQUIRED TO WAVE CONFORMAL COATING, AMD [WIERNAL WIRING 15 INSULATED TD FREVENT SHORT
CIRCUITS FROM COMINUCTIVE CONTAMIMATEOM (%), ALL ELECTRICAL COMPOMENTS ANE CONTALNED WITHIN THE CASE SWRLCTURE WHICH |8
PRESSUNIZED WITH A POSIFEVE PRESSURE JMERT EAS BACKFILL 70 PREVEWT COMTAMIWATION {2). WHERE APPLICAGLE, £LECTROMAGNET|C
| ENTERFERENCE SHIELOING 15 FRGVIDED AND CIRCUIT [WTERCOMAECTS USE TWESTED PAIR WINEMG [2]. ALL CIACUIT LCARDS ARE KEYED
|70 TWELR RESPECTIVE COWMELTION LOCATIONS TO PRECLUPE [MPROPER [WSTALLATION (2). RAMP CLANFS ARE UTILIZED TO PEECAUDE
VIGRATEON LNDLCED CARD FAILURES {23, DESICK OF CVRCLET CARDS AMD DEVLFMINATION OF COPPER PATH TEAGE SPACING, WEIGHT,
AMD VIBTH L[S COMTAODLLED BY SRECIFICATION (2). EACH UNIT {RROOUCTION AMD RECYCLE) 15 REGUIRED TO FAES A FLMCTEOMAL
JACCEFIANCE TEST UNDER EMVIRONNENTAL COMDITEOWS HEYDMD TNOSE SEEW DURENG WORMAL FIELD OFERATION WITHOUT DEGRADATION OF
[HARGWARE LEFE EXPECTANCY ¢2). A WORST CASE CIREUIT ANALYSIS WAS PERFORMED TO WERIFY WOMINAL DPEEATION AT SPECIFIGAFIOM
LIMETE (&), AN ANALTSLS WAS PERFORMED BY ACHEYWELL TO ASSURE WO SIMGLE POINT COMFOMENT FAILURES ARE IMHERERT TO THE
JCONTROLLER DESIOH {5).

| DOCUMENT REF.

1012 mowerwELL BLOCK [
| mER VoL ¥ 0E-F13
|

1) DSHGEFTTAL

|c21 cradsrnooa

| 3.0

(1) BSMO3RZE,
LD L
{2} AGHO2T04
13) BSMOITSE
(43 AEMOIRTY
(5) DEHCARTIAL

11} cpE2oaon0N

12} DSHCHSTIA

13) 85H9LY

14} E52eaf2-0

453 FDNETWELL BLDOK 1)
FMEA WOl |
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April YE, 1904 CRITICAL 1TEM%Z LIST PACE )
ICIL I1TEM:  F200-au-D1 | DESTCH | DOCLMENT BEF, I
] [DESICH QUALIFICATION TESTING OF THE CONTROLLEN ASSEMBLY HAS BEEN PEAFORNED INCLUDING: FAULT IMSERTIDN TESTIMG (13, (1) TRZ&OTV2B2
l ASSEMBLY THERMAL CYCLIWG [2), CASE AND ASSEMBLY VIERN1IDM TESTING [3), ELECTROMAGMENIC INTERFERENCE AMD SUSCEPTIGILITT TRI4DBOZ02
) TESTING (4}, ACOUSTICAL NOPSE TESTING (5), CASE LLTIMATE PRESSURE TESTING (), AWD ASSEMELY BAEAK OPEN [NSPECT|ON (T. TRALDBAZS 5
TRYSDBESD
(2] TRMLOBOZOS
TR6080207
(31 TRILORON:
R4 DROZ0S
TRE0B0206
TRIGOBTSPY
[43 TRI4DBO2D
£5) TR34DEOZID |
{43 TRI40BS021 [
| (7} TRB40BSDZ2 i
|
|
[CEL ETEN: F200-AW-0) | IMSPEC! IGN AND TEST \
| POSSIBLE CAUSES | SIGNIFICANT CNARACTERISTICS | THSPECT IONL S/ TEST (63 | DOCUMENT NEF.
T T N N R g e e e - e e - m - - - e I E TR IF NI I FE R I E N AN A Akl m e - I FTIAF I E RS I NI EEE N A EEE R A EA SR R R LS AR e - mm o v EE A E A mAEERE S E L
[ALL CausES: [RE1493 - COMTROLLER RE1493
|
| [ASSEMBLY INTEGRI Y CLEANLIVESS REQUIRENENTS ARE VERIFIED PER SPECIFICATLOM DURENG MAUFACTURING OF THE RCI4VE
| | COMTROLLER SSSEMBLY.
| |
’ I EHVIROMMENT CONTRDLS (TEMPERATURE, HUMIDITY) ARE ENFORCED DUR[NG ASSEMALY RWD TES)ENG PER |DSHGEOTTAL
1 SPECIFICATICN REQUIREMEWTS.
! I :
} | YD PREVENT COMPOMEMT DAMAGE, STATIC ELECTAICAL DISCHARGE POTENFLAL 15 CONTROLLED DURING  |DSHGBSTTAI ) |
} |MANUFACTURING PER SPECIF ICATEON REGUTREMENTS, i
i ' |
IHI.TEF:IIL IMTEGRITY IH.I.TER[.I.I. INTEGRETY 15 WENIFIED PER SPECTFICAT ION REQUIREMENTS. FC1LES
I I
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POSSIBLE CAUSES

CRLTICAL 17EMS [IBT FAGE &

IMTEGRITY OF ELECTRMILS

WELD INTEGRITT

FRE-CLOSEOUT TESTING AND
IKSFECTION

INSPECTION AND TEST

INSPECT [DNES)/TESTLE)

R N R N AR R A g e e m e e e — A A A R A e mm e EEE EA R R AN A RN LAR c - e —r .

|PROTECTIVE FINESAES AND MATER[AL SELECTICN TO PREVEMT DETH (MENTAL EFFECTS FEOM
EWVIRONMENTAL EXPOSURE, STRESS CORROS]ON, AMD ELECTROLYTIC CDRNOSION RRE WERIFIED FEE
SPECIFICATICN REGUIREMENTS.

FLAMMABEL ITY REQUIREMENTS ARE YERIFIED PEM SPECIFICATION REQUINEMENTS.

THE FOLLOMWING PACCESSER ARE YERIFIED PER SPECIFICATION DURTHG MAMUFACTURING OF THE CARD
ASSEMBLIES:

COMSTRUCTION OF FRINTED CIRCUIT BUOMRDS .

- IMSTALLATION OF TERMINALY.

= PLASTICS AND ELASTOMERS FOR ELECTRINIC ENCAPSULATION.

= SOLDERED ELECTRICAL COMNECT IOMS,

= POST-SOLOERING INSPECTLON FREE OF SFLATTER AMD CONTAMIMAYION.
= ELECTRICAL BOWDING.

= COMPOMEMT LEAD ANO IRTERCDUNECT |04 MATENIAL SELECTION.

= FREE OF COWTAMTMATION AFTER COMFOSMAL CORTING.

ALL WELDS ARE VERLFIED 10 DNAMIMG AMD SPECLFICAYLON REQULNEMENYS.

|THE FOLLOMIRG TESTS ARE PERFORMEG AT THE CARDSCOMPOMENT LEVEL OURING MAKLFACTURTHG:

I

= PAATICAL IMPACT MOISE DETECTION (FIND) TEST ON HYBRID MILEOCIRCUITS AWND CANITY TTPE
BEYICES. '

= LLTRASDMIC SCAN TEST FOR DELAMINATION CERAMIC ON CAPACITDRE (CKROS AND CEND&},

BUAR-IN PERIOD FOR ELECTAICAL PARTS,

= INSULATLCN RESISTANCE AND COMTINULTY TEST. -

- DEELECTRIC WITHSTANDING VDLTAGE.

« FUNCTIDMAL TEST.

| = X-NAT OF COMTROLLEM ENTEAMAL CABLES WND MIRES.

— i W
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RCILYE
WSFC-SPEC-E50

RCI4EE

mL10005
AL gand
AL 4008
AL 100

IRl

1493
ASHO3SAA
1493

RL10011

OSHEESTTAL

|
|osHcR9TZAY
[T
|CSHGARTTAY
|osHeanTIAg
juSHCARTIAN
| nEHEARTTAY

i
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| POSSIBLE CAUSES

F200-a4-01 |
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CRITICAL 1TEMS 15T

| SIGMIFEEANT CHRRACTERISIICS |
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INSPECTIOM adD TEST
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TNSPECTIOMCE)STEST(S)

PACE 5

e iRt wmaemao o,

| DDCUMEMT REF.

e e e

ACCEPTANCE TEETS

G0k -4

[HOT FIRE ACCERIAMCE TESTING
|¢BREEW Rim}

JHERMETIC SEAL INTECRITY

FLIGHT FLDMW TESTING

THE FOLLOWING INSFECTIONS ANE PERFORNED OM TNE COMPLETED ASSEMELT PRION 10 FIWAL CLOSURE: |

= INTERNAL AND EXTERMAL CLEANLINE:S,

- CARD DIMENSICNS ARE WERIFIED AT LARD ASSEMELY.
- CHASSIS CAVITY INSPECTIOM FDR COWTANINATION.

- ELECTRICAL [NTERFALE {OWNECTODRS,

« CARD INSTALLATION AND COMFICURATIDN AUCIT.

« COMFDRMAL COATIWG OF EEE FARTE.

THE FOLLOWIMG TESTS ARE PEHFORMED BY HONETWELL DURING ACCEPTANCE TESTING:

~ HERMETIC SEAL AND RESSUN LZATION PORY LEAE TEST.
- FUMCTIOMAL TEST JNGLUD ING:

- TP LNTERFALCE,

- CHECEQUT,

- QPEMATION,

- CONTADLLER CHECKOUT.

NIGH TEWPERATURE OPERATION.

=~ LOM TEMPERATURE DPERATEOM.

- VIBRATION TEST ING.

FINAL FUNCT[ONAL TEST.

I
I
I
!
|
|
{
|
|
I
!

CONTROLLER OPERATION [5 VERIFIED THROUGH EMGIHE HOT FIRE ACCEPTANCE TESTIMG.

[NTERMAL PRESSURE 15 HOWITOREG DURING CONTROLLER DPERATION.
TRE FOLLOWING TESTS ARE PERFOAMED DLRIMG FLIGHT FLEW VEHICLE FROCESSING AMD AFTER MY
MALNTENMICE OF §EPLACEMENT;

= COMTROLLER CNECKOUT.

= ACTLATMOR CHECKOUT.

* FLIGHT READIMESS TEST.
- SELF-TERT.

[RE1473
|esHGagFTI
[az1eox
jnc1e9x
[0SNGBRTTAl
(LELER

RCH4P3
RL1493
RC14%S
| FE 1455
RC1e43
AL1e5TE
[RC149%
|AC14%%
AC1453
RCIADE

NLOCHE1
i

OMESD VETAND. DR D

UHRSD Vé1AND. 055
ONNS0 VE1AS0.0M0
[oMNEE wa1AS0.0%0-K
| P4 OBROO0R
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April 1R, 199 CRITICAL ITEMS LIST

PAGE &
s
| POSSIBLE CAUSES | SYGNIFICANT CHANACTERTSTICS | INSPECT IOM(9]1/1ESTIS ) | DOCLNERT NEF. T
B R T VS

PRE-FLLGNT CHECKONT ]TI-IE FOLLOWING TESTS MME PERFONMED DLRING LAUNCN COUNTDOMN: | |
= PRE-CRYQ LONDING COMTROLLER CHECKOUT. DMRSD SODFAQ_215
| I = SELF-TELT. CPAMSA0 D05

CONTROLLER DFERANION [S YENTFTED BY THNE GROUMD LAMWDH SECUENCER FREDR 1O EWCIME £TART BY

LAURCH COMMIT CRITERIN
ACLEPTANCE OF COMMANDS FLRGE SECLEWCE 4, POMER LEVEL, AHD STANT EMARLE,

BEE-&-1124 i
COWTENURUIS BELF-TEST

HITE TEST |5 PERFORMED EVERY MAICR CYCLE TO VERIFY WARDWARE IATECRITY. (LAST TEST) (=00 1]

FAILUARE HISTORY: COMPREHENSIWE FAILURE WISTORY DATA 15 WAINFAINED IN THE PROGLEM REROATING ODATAGASE [PRAMSSRRACAY.
| REFERENCE: WASA LETIER #A21/04/30A AMD ROCKETOYNE LEITER BORCOVTET.
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QPERATIONAL USE: FRILURE WOOE CAM BE DETECTED [N REALTIME ¥Y THE FLIGNT CONTROL TEAM (0 WILL EVALIMTE EFFEL1S UPOH VEHICLE FERFOHMANCE AKD ABIRT CAPABILITY.

BASED OH THLS EVALUATION THE APFROPRIATE ABORT MIDE ON SYSTEM COMFIGURATEOW WILL BE SELECTED. FALLURE DETECTIDN OUES AND ASSDCEATED SSHME
PERFOAMANCE DATA WAVE BEEN COCADINATED BE'WEEM THE EMEINEERING AND FLIGHT OPERATIONS GRGANLIATIONS WITH THE RESPONSES DOCUMENTED LN MISSIDM FL IGHT



