hpriv 18, 1994 CRITICAL ITEMS LTST PAGE 1
1 CiIL ITEM : F200-Ig-d1 T+ PREPARED
2} FMEA CODE : F200-BR 8% APFROVED
3} COMPOKEWT : 2B VOC PIMWER |H1ERFACE 2} ORIE
&) FART NUMEER ! RE1891 107 REVISION SCNANGE
5) STSTEM/SUBSTSTEM @ COWTROLLER/ F200- MK 1) EFFECTIVITY
63 FAILURE MOOE ! FAILLRE OF THE 28 VDG IMIERFACE 12) HAZARD REFEREMWCE :
13) CCED ¥
| PHASE | FAILUNE BESCAIPTIOU/EFFECT
| N LO55 OR DECRADATION OF BOTH 28 vOC SUFPLIES WILL NEGATE GOTH DCU CHANNELS FROM A NORMALLY RECOVERABLE PAIMARY POMER
| &-2 TRAMZIENTS, CONTROLLER HALT PHEUMATIC ENGTUE SRUTOOMM {SEE OPERATIONAL USE). MISS|ON ARCET,
|
| REDUNDARCY SCNEENS: COMTHOLLER SYSTEM: LIEE REDUNDANCY
I e m——rr-Trrramsrrs
| A: PAS5E.  REOUUDAKT HARDWARE ITEMS ANE CAFAELE OF CHECKOCUT DURLNG NORMAL GROUMD TLNNARDUND
' B: FAIL, LOSS OF A REDUNOANT NANDMANE ITEM [5 HOT DETECTABLE DUR ING FLTGHT.
C: FASS. LOSS OF REDUNDANT HARDWARE {TEMS COULDP WOt KESULT FROM A SINGLE CREDIBLE EWERT.
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April 19, 1996 _ CRITICAL PTEMS LIST PAGE 2

|ETL ITEM: F2O0-Ea-01 | DESICH | DOCLMENT REF. [
| fFAILURE CAUSE A: POMEN SUPPLY ELECTRONICS (1) H1h MOMEYWELL SLOCK 13
FHER WL Wl
TAE CONTROLLER COWTAINS REDUNDAMT ZH VDC POWER INMTENFACES {1). A HNLT OF DOTH DOU'S {MULTIFLE FAILUREY RETULTS IN A L1 DSHOEITTAY
COMTROLLER ENTIATED PMELMATLL SHUTODWM {2). TRNE PROPER ODUSPOWER SUPPLY OFERAT[OMS ARE WERIFIED DM A CONTLRUOUS BASLS {2) CRADGRODNE f
DURING CONTRELLEN SELF TESF. THE COMTROLLER (WITH SOFTWARE) 15 CONFIGUNED TO |HPLEMENT THE APPRODFATATE REOUNDAMCY 5.1.351
MAMAGEMENT RESPOWEE, AND COMMAMD FAILOPERATE OR A EAFE EMGINE STATE IMEM COMTRDLLER REDUNBANCY 15 LOET [2).- 3.2.1
1.2.3:2
3.2.5:5
124
|
ELEETHECAL, MECHAMIENL, AND ELECIROHECHSMICAL PARTS FOR THE CIRCULTS INVOLVED TN TN!S PUNCTION HAYE BEEN SELECTED FROW 1) ASMDI92A,
THE CLASS 5 DR EDUIVALENT APPROYEZ PAR1S SELECTION LEST [1F, GUALITY ASSURAMCE AMD SCREENING NEDU[REWEMTS FOR HIGH ASME3eT9
- RELTASNL|YT MICRDCIRCUETS (2}, AMD THE SPECIFICATION CONTEDL DRAWIAG FOR MICROCIRCUIYS, MDMOLLTHIC S]L1COM, AWD (2] ASMOITIe
. TRAMS1ATOR- TRANSESTON LOGIC ¢TTL} FAMILY OF DEVICES [33. PRIOR TO INSTALLATION DN THE CARD ASSEMALIES, COMPTMENTS ARE (31 BSMO3TE
- SUBJECTED TO A BURM-1M PERIDG WMERE PARTS ARE ENCRCISED AT TEMPERATURES 1N EXCESS OF MOSMAL COMTROLLER OFENAT|NO T ek wEMn3EFL
% ENVERCHMENT,  SUT LESS THAR COMPOMENT MAXIMUM SFECIFIEE OFERATING EMWIRCPMMENT, TO SCREEN FOR [AFANT MORTALITY (&), I¥ (5} DSMEBRTTAI
ADDIT[ON TD THESE REQUIREMENTS, ALL COMPOMENTS ARE DENATED FROM THE MANIMUN RATIHG AT OPERATING EXTAEMES (57}.
CLEAWL IMESS AND ALL PRDCESSES USED DURING MAMUFACTURE ARE CONTROLLED Y SPECIFICATION REQLMREMEMTS (5),
|THE COMFROLLER DESIGN MEETS ALL CEI FAIL-CPERATESFAILSAFE REQUIREMENTS FOR THIS FALLURE MOOE r11. REDUMDAR] CONTROLLER {1y CPAZORMNOSA
|CHANMEL FUMLCTLOWS ARE FHYSICALLT SEPARATED W) THIN THE COWNTROLLER MOUSIMG (25, CIRCULTS ARE OESIGHED TO PREVEWT C2} DEMGBFTTAL
BRIOGING {23, ALL £EE PARTS APE REQUIRED TO HAVE COMFORMAL COATIMG, AP [MTERMAL UINING 15 INSULATED TO PREVENT SHoRt (3] @=H0ID2B
EIRCUITS FROM COMDUMT IVE COMTAMINATION €3). ALL ELECTRICAL COMPDMENTS ARE CONTAINED WITHIN THE CASE STRUCTUNE WAICH IS (4] ES24%72-M
PRESSUR]ZED WETH A FOSITIYE PRESSURE IMERF GAS BAIXFILL TO PREVEMT COWTAMINATION {2). WHERE AFFLICABLE, ELECTROMAEBMETIC 51 HOMEYMELL SLOCK II
INFERFEREWCE SHIELOING 15 FROVIDED AMD CIRCLIT THTEMCOWMELTS USE TWESTED PAIR WIRING {2). ALL TIRCUIT CARDE ARE KEYED FMEA WL I
To THEIA RESPECT IVE COMMECTION LOCATIONS TO PRECLUDE [MPROPER [NSTALLATION (2). RAMA CLAMPS ARE UTILIZED PO PRECLUDE |
VIGRATION |NOUCED CARD FATLLRES (2}, DESICH OF CIRCULT CARDME AND DETERMIWATIOM OF COPPER FATH TRACE SPACING, WELGHT, | l
| AND WIOTN 1% COUTROLLED 9¥ SPECIFICATION (21, EACH UKIT CPREOGUCTION AMD RECYCLE) 15 REQUIRED TO PASS A FUMCTIONAL | |
1 ACCEPTANCE TEST UMDER ENWINDMHENTAL COWRITIONS BEYOMD THOSE SEEA DURING MORMAL FIELO OPERNTEON WITHOLUT DEGRADATION DF |
| HARDWARE LIFE EXPECTANCY (2. A WORST CASE CIACUIT ANALYS1S WAS PERFORMED ToO VERIFY NOHINAL OPERATLON AT SPECIFICATION |
LIMITS ¢61., AN AMALYSIS WAS FENFORMED BY NOMEYWELL T ASSURE KO SINGLE POINT COMPOMENT FAILURES ARE INHERENT 7O THE |
CONTROLLER DESICN (51. ;
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[£iL [TEM: F2Q0-80-0Y | BESICH

| DESICH GUALIFICATION TESTING OF THE CONTRULLER ASSEMALY WAS GEEN PERFONMED INCLUOIME: FAULT IWMSEATION TESTINE {13,

| ASSEMBLY THERMAL LYCLING {2), CASE AMD ASSEMBLY VIARATION TESTING €3}, TLECTAOMAGMETIC INTERFERENCE AND SUSCEPTIEILITY
TESTING (&), ACOUSTICAL NOISE TESTIMG (53, CASE ULTIMATE PRESSURE TESTISE (53, AND ASSEMBLY BREAK DFEN INSPECTION (7).
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|[CIL 17EN:z F200-BA-01 | IKSFECTICR AND TEST
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|  POSSIALE EALSE | SIGNIFICANT CHARALTERISTICS | INSPECT IDNCE 1/ TEST (S )

T T T T T T T T T T AR B em s f e e e e e I EE I IR AR L AR RS A e - rTEEE R AR N AR LA - m— - — = mm A s e T N E T E I N NN N e e e T N R NN N S L L o wm EEE R EE EEA R EA A d A e

|FATLURE CAUSE A1 [NE1SE1 - CONTROLLER
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ASSEMELY INTEGRITT CLEANLIMESS RESMJIREMENIS ME VEAIFIED PER SPECEFICATION DURING MAMUFACTURENG OF THE
COMTROLLER ASSEMBLY.

JENVIRDUMENT CONTNOLS (TEMPEAATIME, HMUMIDITY) SRE ENFOHCED DURING ASSEMBLY AND TESTING PER
SPECIFICATION REQUIRFEMENTS.

0 PREVENT COMPOMENT DAMACE, STATIC ELECTRICAL DISCNARGE POTENFIAL 15 CONTROLLED DLRING
|MAMUFAC TURTNG PER SPECEFICATION REQUIREMENTS,

[MATERIAL IMTEGRITY {MATERFAL INTEGEITY [5 VERLFIED PER SPECIFICAFION REQUIREMERTS.

| DOCUMENT REF.
1) T3%airE2
TE34080202
THIG088258
TRIADMEISR
12 TE3L080103
TE3L080207
¢5) PR3A00X
1  Tesanaoeus
TRIS DB
TRASDETL 0
€41 TRIGDECRTS
<53 FRlGMma0210
c4) TRIGOOS02Y
L7) TRIGDESIZZ

| BOCIMENT REF.
|RE15%3

kL1493

DSHGASTTAY

DSHGASTTAL

RCI4O3

B Rk e e e e N EE EEL o o mma— o s oo
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|ciL [TEM: F2DO-BR-O1 | INSPECTION AHD TEST
B e s R e e L T
| POSSIBLE CAUSES | SIGNIFICANT [HARACTERISIICE | TNSPECT IOW(E)/TERTLS} | DOCUMENT REF,
e m e ma s e e e m s r s e RN ke R A L A A A NN AN A A R A A b o R e e e T E T F F N N N NN N NN NN R W A Rk e m m o m p = o N RN Lo s
| FROTECTIVE FINISNES AMZ MATERTAL SELECTION TO PREWENT DETRINENTAL EFFECTS FRCM |RCI4YS
ENYIRONMENTAL EXPOSURE, STNESS CORROSION, AND ELECTROLYTIC CORROUSIOM ARE VERIFIED PER |MsFL-sPEC-Z50
SPECTFICATION REMMRENENTS . i
I
| FLAMMMEILITY REQUEREMENTS ARE YERIFIED FER SFECTFICATION REQUIREMENTS, [RC1493 |
l-
INTECRITY OF ELECTRDMICS THE FOLLOUING PROCESSES ARE VERIFIED PER SPECIFTCATION DURING MANUEACTURIMG OF THE CAn |
i ASSEMAL |ES: I
I I
| = CONSTRUCTION DF FRINTED CIRQUIT SAADE, [FL 10005
1 = INGTALLATION DF TERMINALS. RLTDOOT
= PLASTICS AND ELASTOMERS FDR ELECTRONIC ENCAPSULATION. ' Rt 10008
= SOLDERED ELECTRICAL COMHECTIONS. RL 100
i = POST-SOLDER IMG INGPECTION FREE OF FFLATFER AND COMTAMINATION. kL1000
= ELECTNICAL BCMDEMI. REWPT
| - COMPOMEMT LEAD AND IXTERCCNMELCTION MATERTAL SELECTTON. aSmn3Igaa
| - FREE OF COMIAMINATION AFTER COMFORMAL COR1T NG, |RC1493
I I
WELD [NTECRITY [ALL WELDE ARE VERLFIED TO ORAWING ddD SPECEFICATION REQUIRERENTS. RLYOD11
I
PRE-CLOSEQUT TESTING AND |TRE FOLLOWING TEStS ARE FEAFORMEG AT THE CAAD/COMPOMEMT LEVEL CUMING MARUFACTUR [NG:
THSPECTION |
| ~ PARTICAL IMPACT NGISE DETECTION {PIND} TEST DN HYBRLD MIZROCIACUITS AMD CAMITY TYRE DAHIRRITTAY |
| OEVICES. . |
| | - WLTRASONIC SCAN TEST FOR DELAMIRATION CERMMIC OM CAFACITORS {CXMOS AND CEMDG). DEEGRETTAY |
| | - WURM-IN PERIOD FOR ELECTRICAL PARTS, HSMO39EY
| - INSHLATION RESISTAMLE AND COWTINULTY TEST. - DEAEASTZAL
| - DIEAECTRIC WITHSTAMDING VOLTAEE. DEHGARTTAT
[ - FUNCFIONAL TEST. _ JosHGEITTAY
| - K-RAY OF COMTAOLLER INTERMAL CABLES AND WINES. : [osHGESTTAL
| J J
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|CIL LTEM: F20D-80-D1 |

FramTraE-—aTErrwiamTaarhe—— = rmra

{ POSSIOLE CAUSEE | S1CWIFICANT CHARACTERIETICS

ELsamEmLEaERIEaLimssERfEEsiLaas
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AWCCEFTAMCE TESTE

&gl - 4

{ROT FIRE ACCEPTAMCE TESTIMG
{LGREEM TLMWY

[HERMETIC SEAL IWTEGEITY

FLIGHT FLOW TESTING
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INSPECTION AND 1EST

| INSPECTIONES) FIESTCSY

F W T EEE TET T TAT AW AU FET R FTeS e s mmes s s rwE SRS IEETRE R

TME FOLLOMING ENSPECTIONS ARE FERFORHED DM THE COWPLE1ED ASSEMBLY PRIDE TO FIMAL TLOSUNE:

ALl TEFEmmTAF s mm—memmmmmmmmm————ra T

INTEANAL AKD EMTERNAL CLEANLIMESE.

CARD GIMEWMSIONS ARE VERIFIED AT CARD ASSEMELY.
CHASSIS CAYETT IMSFECTEON FOR COMTAMEMAT DM,
ELECTRICAL INTERFACE COMMECTONS.

CARD THETALLATEON AMD CONFIGURLTION AURTT.
COMFORMAL COMTEMG OF EEE PARIS.

|TRE FOLLOMING TESTS ANE PEAFORMED BY HOWMEYWELL DUAING ALCEPTANCE TESTING:

r

HERMETTC SEAL AND PEESRUNTIATION PORY LEAX TEST.
FUMCTIOMAL TEST [NCLUDLWG:

= QUTPUT INTERFACE,

= CHECHOUT,

= DPERATION,

- CONTROLLER LHECKOUT.

HIGN TEMPERATURE OFERATION.

- LOW TEHPERATURE OFERATION.

VIGRAT[(CH TESTING.

FINAL FUMCTIONAL TEST.

CONTROLLER OPERATION L[5 VERIFIED THROUGH ENGINE NOT FIRE ACCEPTANCE TESTIME.

INTERNAL FRESSUNE 15 =OHITORED OURING CONTRGLLER DFERATION.

THE FOLLOMIMG TESTS ARE PERFORMED DURING FLIGHT FLOW VEHMICLE PROCESSING AUD AFTER ANY
MAINTENAMCE O REFLACEMENT:

E

FOWER APPLICATION ARD WERIFICATION.
CORTROLLER THECKOUT.

FLIGHT READTMESS TEST.

SELF-TEST.

——— —— i
.

| DOCUMENT REF,

hrmmmm iR —rmiaaa...

RE] &Gy
OSHEEAT TN
|RE1des
RE14w3
THEHCEI TN
ASMTtI2A

[RE1699
|RE14%3
IRE1493
RC145%
RC1A%S
|Rc14ss
RAC149%
fCidM
{rC1491
frc1493

|FLODLSY

OMRSD W41AMO. 040

CMRED WE1kN0. 010
OMRSD e AND, 035
[omrsn wiiaso. 030-A
| cpéDeRODOE
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foIL CTEw: F200-89-Q1 | INSPECTION AND TEE)
P SR
| POSSIDLE LAUSES | STGHIFICANY CHARACTERIBIICS | IMSPECTIOM(S)FTEST (%} | BDCIMENT REF. |
........-.--.-.--.-.___,-.-.1-.1.......-----_--------..----------+...-....--.--.______-.-.-..--....-;--------—----1-.-..____.-..-.----...-_____--.-.-..--..____...........__'.....-.._-_,_,‘_”_ e ama
|FRE-FLIGHT CHECKOUT THE FOLLDWING TESTS ARE PERFORMED DURIMG LALRCH COUMFGOWN:
-+ POMER AFPLICATION AWD WERIFICATION, DHRED SOOFAD, 213
- PRE-CHYD LOADIMG CHEDXOUT, ' DMRSD SO00FAD. 213
- SELF-TEST. _ CP4MRUDDE
COMTNOLLER OFERATION IS VERLFIED NY THE GROUND LAUWCH SEQUENCEN PRIOR IO ENGINE START BY [LAUNCH COMMIT CRITERIN
ACCEFTANCE DF COMMANDS PURGE SEQUENCE 4, FOMEN LEVEL, AMD START ENAELE. BEE-4-1124
CONYIHUCUS SELF-TEST BITE YEST 15 FERFOAMED EVERY MAJOR CYDLE TO VERIFY HARDWARE INTEGRETY, {LAFY T&ET) CP404rN0na !

FAILURE HISTORY: COWPREPENSIVE FALLLRE HISTORY DATA 15 MATHTAINED [N [HE PAOBLEM REPORTING DATAGASE [PRAMS/PIACKS.
BEFEREKCE: WASA LETTER SAZ17BE /508 AND RDCKETDYME LETIER SBRCOSTSI,

L e L R L L L LI L I L Sy eyt o o o L e o P N R R e e e e e e ey - E A R e e e r T N N A R A E AL o - ey m R R AR - e - smemm.

OPERAT [OWAL USE: FAILUAE MODE CAM BE DETECTED IN REALTIME NY THE FLIGHT COHTRGL TEAM WHO WELL ENVALUATE EFFECTS LEON WERICLE PERFORMANCE AND ABONT CAPMAILITY. NASED
ON THES EYALUATION THE APPROPETATE ABCRT MOOE Of SYSTEM CONFIGURATION WILL BE SELECTED. FAILUNE PETECTION CUES AND ASSCCIATED SSME PENFORMANCE DATA
BAVE REEN COORDINNTED BETUFEN THE ENCIMEERING AND FLIGHY OFERATIONS ORGAMIZATIONS WETH THE RESPOMSES DOCIMEMTED M MISSION FLIGNT RILES.



