april 2, Tvea CRITICAL ITEMS L15) PAGE 1
17 CIL ITEM : F200-%R-01 Ty FREPARED : ESME REL TABILITY
2t FHEA CODE : F200- kR 83 APFROVED :
Iy COMPOMENT : PREBURNER FLMP [iSCHARGE TEMPERATURE SENSON INTERFACE 14 97 DATE 3 -19-9n
&% PAAT WUMBER : KEILP3 10> MEVISIOM/CHNKWEE  : -00%D
%y SYSTEM/SUBSYSTEM : DOWINOLLERSF200-KX 113 EFFECTIVITY : 0%
&} FA]LUAE MCCE ! FAILURE OF THE PREBURMER PUMP DISTHARGE TEMFERATURE SEMSOR INTERFACE 1) HATAMD NEFEREMCE: : SEE LISTINGS BELOW P
O OOV e SOOI A < &, Y
| FNASE | FATLURE OESCRIRTION/EFFECT | CRITICALITY !
5H |FRILURE OF OHE OF BOTH SEMSOR INTERFACES WITHIN INTEGRITY MOWITOR LIMITS RESULTS [N LUSS OF MCF PROTECTION. LUSS OF . th
5-2 |VEHICLE DUE TG FIRE FROM LOX [MPACT HAY RESULT [# SENSON PROFE FAILS MWD 15 MOT DETECTED. HAZAND REF: ME-CI3

i I
|RECUMDAMCY SCREENS: COWFROLLER STSTEM - SEMSOR STGTEM: LUWLIKE KEDUMDMKCT

[A: PRSS. REDUACANT HARDMMRE 17ENS ARE CAPABLE OF CHECKOUT DURIMG S0RMAL GROUND TURMARCUND.
|8z FRIL. LO%% OF k REDUNUAMT HARUWMRE [TEM 15 WOT DETECTABLE CURIAG FLI1GHT. |
i PASE.  LO¥S OF REDUNOANT MARCWARE |FEMS COULD wOT NESIHT FROM A ZINGLE CRECIBLE CYEWT,

bi-4d
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CRITICAL [TEMS {]5T PAGE ¥

T T TR e N e arm L e aEERLo - mmae o cmas

| ' DESIEH { DOCUMENT REF .
[ALL CAUSES: IMPUT ELECTROMICS: OPEM OR SHORT LIRCULT OF TME SENSDR TRTERFACE (1) (1} MOMETVELL BLOCK 1)
} FHEN YL ¥ 1c-p2
THE PAF DISCHARGE PEMPENATURE SENSOR INTERFADES ARE REOUMOANT (1). A FAILURE MUST GCCUR [N EACH COMTROLLER CHANNEL (1) Dshedor7m
THULTIPLE FAILURE)} TO CAUSE LOSS OF FUNCTION {2). 1HE CONTROLLER (VITH $OFTUARE] IS CONFIGURED 1O DETECT AND RESPOND (3} CP4OSRTINNS
PROPERLY T0 OUV OF QUALEFICATION LIMIT FAILUBES, INPLEMENT THE APFROFRIATE REDUADANCY MAMAGENENT RESPONSE, NKD COMMAND 3.1.3:3
A SAFE ENGIME STATE ¥HEN CONROLLER REDUMDAMCY |5 LDST {2), WOWEVER, THE CONTROLLER (WITH SOFTVARE} I§ NUT CAPAELE DF 5.2.1:4.2
[DETECTING OR RESPOMD[NG 7O A FAILUNE UNECH RESULTS IN THE LIMITS BECNE WOMITORED FAILING WiTHIN EMGIME REDLINE L [ML1S 3.2,3:2.5
[OR WITHIN NOWMAL ENGIME OPERATIMG COMDETIDNS €2). 3.2.3:3
3234

[ 12.1:%

| 1.2.4
{ELECTRICAL, MECHAMICAL, AMD ELECTNOWECHANICAL PARTS FOR THE CIACUITS INVOLVED 1N THIS FUNCTION WAVE BEEN SELECTEND FRON (13 BSHII92E,
THE CLASS S DR EQUIVALENT MPROVES PANTS SELECTION LIST {13, QUALITT ASSURANCE MWD SCAEENING REQUIREMENTS FOR HIGH B5MI3929
RELIABILITY NICRGLIRCITS (2], AKD THE SPECIFICATION CONTROL DAAWING FOR HICROCERCLITS, NOWCLITAAC SILICON, AND [§2> BMD2TO4
TRANZISTOR-TRANSI ST0R 10GIC (TTL) FANILY OF DEYILES (3). PRIDR TO INSTALLATION ON THE CARD SSEMELIES, COMPOMENTS ARE |13 BSMDG7SG
SUBJECTED TO A BURN-IM PERICG WHERE PARTS ARE EXERCISED AT TEWPERATURES IN EXCESS OF NORMAL CONTNOLLER OPERATING £4) REMD3APS
ENYIROMMENT, BUT 1ESE THAN COMPONWEMT SAX | s SPECIFIED {FPERATING EWWTRONHENT, TO SCREEN FIH INTANT ROAFALITY (43 1N {5) DSHCRYFTAN
|I!DD|T1IIH lD THESE REDUIREMENTS, ALL COMPOWENTS ARE DERATED ERCM THE MAKTHUM RATING AT OPERATTNG EXTREMES 5.
JCLEMMLINESS AND ALL PROCESSES USED DURING WARUFACTURE ARS CONTROLLED @Y SPECIFICATION REOUIREMENCS {5).
|
[TWE CORTROLLER DESIGH MEETS ALL GEI FAIL-OPERATE/FAILSAFE REGUIREMENTS FOR TH]S FAILURE WODE (11. WEDUMOANT CONTROLLER  |c1) cra2aRoonis
lEIHﬂEl FLUMCTIONS ARE PHTESICALLY SEPARATED MITHIN THE COMTROLLER HOPSING €23, CIRCULTS ARE DESIGMED TO FREVENT 2] DSHGEPTTAI
JURIDGING {2), ALL EEE PANTS ARE REQUIRED [0 HAVE CONFORMAL COATIMG, AMO TNTERMAL WERIWG IS INSULATED TO PREVENT SHORT {33 BSMO3P28
CINCUITS FRON CONDLCTIVE COMTAMIMATION {3). ALl ELECTRICAL COMPOMEWIS ARE CONTATRET WITHIN THE CASE STRUCTUNE WHICH IS [{4> ES2473-01
PRESSURIZED WITN A POSITIVE PRESSURE IMERT GAS NALKFILL 1O PREVENT COMTAMERATION (2). WHERE APPLICAELE, ELECTROMAGNETIC |[{5) NDWEYWELL SLOCK |1
[NTERFEREMCE SHIELDIAG IS PROVIDED AND CIRCUIT JUTERCOMMECTS USE THESTED PAIR WIRIMG (2). ALL CIACUIT CARDS ARE KEYED FMEA VaL !
To THELK RESPECYLVE COMMECTION LOCATIONS TO PRECLUDE [WPROPEN IMSTALLATION (2. RAMP CLAMPE SRE UTILIZED TO PRECLUDE
VIBRATICA INDUCED CARD FAILURES (2). DESIGN OF CIRCULT CARDS AMD DETERMINATION OF OOPPER FATH TRACE SPACIHG, VEIGHF, I
AND WIOTR 15 COMTROLLED BY SPECIFICATION {2), EACH LWIT (PRODUCTION AND RECTCLE) 15 REGUIRED 70 PASS A FUNCT!DNAL |
ACCEPTANCE TEST LMDER ENVIROMMEMPAL COWBITIONE BEYOND THOSE SEEN CURINS WORMAL §IELD OFEMATION WITHOUT DEGEADATION OF
WARDWARE LIFE EXPECTANCY (Z). A WORST CASE CIRCUIT ANALTSIS 4AS PERFOAMED TO VEREFY WOMINAL OPERATEDM AT SPECIFLCATION
LINITS (4). AN AUALYSIS WAS PERFORMED BY HONEYWELL TD ASSURE WD SINGLE POINT COMPOMENT FAILUSES ARE INKENEWT TO THE
CONTROLLEA BESIGH (5.
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april 19, 4 CRITICAL 1TEMS LIST PhE 3
JEIL I7EM:  F200-mR-01) : DESIGN i DOCLPEN] KEF p
| DESIGM CUMLIFICATION TESTING OF TAE CONTACLLEN ASSEMBLY HAS BEEN FERFORWED INCLUDING: FAULT INSENTION TESTING 1,
[ ASSEMALY THERMAL CTCLIMG (2), [ASE AND ASSENELY VIREATION TESTING (3), ELECTROMAGETIC TWTENFEREAE AND SUSCEPTIEIL|TY (1) TRI&O7HZEA
| TESTIMG H], ACDUSTICAL WDISE TESTING 1%), CASE LLTIMATE FRESSURE TESTING (&), AND ASSEMELY DREAK DPEA 14SPECTLON {7, TeIG0BM)Z 02
I | TR DABIEE
I I : TR3LDEAZ50
| I : lt2) TR3s0BDZER
| TH35080207
| (1) TRELOADNS
| 1E3L0802075 !
| HEH TS |
l TA3408T499 |
! [c43 T3z0n0000 |
i [¢53 TRIZDAD21O |
| C4) TRI4DBI0ZI |
| (7)1 TRI4CD5IZE !
| |
| I
[CIL ITEM: F200-AR-01 | INGPECTIOW MWD TEST
F—ETEE I lmm s em—=rm ---..1,_____-...-.---.....-.____-—--.-.--..---.--a__-----—--------\.-------—--.---------a------.-------—--aa---—---—--------a-—---rr-----.-.-ua.------.----;-aa..._..-.-..........;_____---.1
| #OSSIBLE CAUSES | SIGNIFICANT CNANACTERISTICS | [NSPECTEOW{S )/ TEST(S} | DOCIMENT REE.
.....__.___.__...-.....“4._______,......u___.__——-....--;.--__a---ﬂ-.....u-_-----.....-__.___........__.____.,........-.-_____.___-----._.______-....-1..._____,..,....-.u.a.___--
ALL CAUSES: |REV493 - CoMTROLLER JRE1L93
I a .
ASSEMBLY INTEGRITY CLEAMLIMESS RECUIREMENTS ANE VERIFIED PER SPECIFICATION DURENG MANUFACTURING OF TNE 1553
CONTROLLER ASSEMELY.
I ENVIRGAMENT COMTROLS [TEMPERATURE, HUMIDITY) ANE EMFORCED DURING ASSEMBLY AAD TESTIMG PER |oSHCEOTINI
SPECTFICATION NEQUTREMENTS.
l -
: TQ FREVENT CONPDMENT DAMAGE, STATIC ELECTRICAL CISCHANGE POTENFIAL 15 CONPROLLED DUNTKG |osHae I
MANYFACTUAING PER SPECIFICATION REQUIREMENTS, |
: |
MATEKTAL INTEGRITY MATENIML INTEGRITY |5 VERIFIED PER SPECIFICATION REOL!HEMENTS. RC1473
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|CIL ITEM: F20D-AR-01 | INSFECTION #MG TEST
..........“._.____......,',........................;.-.‘.n.-a___-------.-.-.--.-..----____.------—---------—--------a---—-----——1---------------------------------1---------—-—-----_.....___
| POSSIBLE CAMUSES | SIGMEFICANT CHARRCTERISTICS | THSPECT IONCS I/ TESTCE Y | DOCUMERT REF,
T T T N e e e e o T s e e T E N N T E EE RS I N LN o - o N N N A R AL RS LN a A N mram ek AR e o e s e e e e n
|PmTE|:‘II1|rE FIM[SHES aND MATERCAL SELECFIDW T FREVEMT DETRIMEMTAL EFFECTS FRIM JRC1%9%
IEII'\ftInIIPlElll'.lL EXPOSUNE, STRESS CORROSION, MWD ELECTROLYTIC CDRMOSION ARE VERIFIED PER |MSFL-SPEC-250
JSPECTFICATION AEOULREMENTS.
I
| FLAMMABILITY REGUIREMEMTS ARE WERIFIED PER SPECIFICATION REGUIREMENTS, [RE149% !
IMTEERITY DF ELELTROMICS THE FOLLOWING PRCCESSES ARE VERIFIED PER SPECIFICATION DURTHG MAMLFAGTURIMG OF THE CARD
| ASSEMBLIES=
I
- CONSTRICTION OF FRINTED CIRCUIT BOMRDE. RL 10005
~ IHSTALAATION OF TERMIMALS. RL 10007
| * PLASTICE AWD ELASTOMERS FOR ELECTROUMIC EMCAPSULATIOM. RL10D08
| = SOLDERED ELECTRICAL COMMECTIOWS. ’ L 1000%
-In - FRIT-ZOLOERING INSMECTION FREE OF SPLATTER AND CGHTAMINATION. RL100GS
—d - ELECELEICAL BOHDIMG. RC1493
i Y - CIMPOMENT LEAD AMD INTERCOMMECT IDN MATERIAL SELECTIDN. B5HOY228 |
- FREE OF COMTAMINATION AFTER CONFDRMAL COATING. RC149% |
WELD IHTEGRITY ALL WELDE ARE VERIFIED TO DAMWIMG AWD SPECIFICATION REQUIREMEMTS, rLi0o11
FRE-CLOSEOUT TESTING AND THE FOLLOMING TESTS ARE PERFORMED AT THE CARD/COMPOMNENT LEVEL DURING MANUFACTUS | NG:
INSPECT | OH : |
= PARTICAL YMPACT WOLEE DETECTION {FIMD} TEST OM EYBRID MICROCIRCULETS Msb CAWETY TTPE |DSIE.';|'???I|.1 |
DEVICES,
- LTRASONEC SCAN TEST FOR CELAMIUATION CERAMIC ON CAPACITORS (CKRUS AND CXAOS]. |o5 6% T
- BIRN-IM PERIDD FOR ELECTRICAL FARTS. ' |E5H0I 28
= JURULATION RESISTANCE AMD COMTRMUITY TEST, |Dﬁnnmm1
= DIELECTRIC WITHSTANDINGE WOLTAGE. |DGIIEM??A1
= FUNCTIONAL TEST. |osHEAITERY
- ¥-RAY OF CONWIROLLEE IMTERNAL CABLES AMD WIRES. ) |oshGaeTEAl
I I
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_____________

[€1L 1TEM: Fz00-AN-01 |

e s S rTEIFAAM . ey r ARl ems==gmEn

T T - e N R e e e e e A REAL e mcmraaE iAo

| POSSIBLE CAUSES | SIGMIFICANT CHARACTERISTICS | INEPECT LOMCS 1/ TEST (S ) | COCLMENT REF.
......-____......._.....;,--,....-....‘_.____..........-.-.-----1-.-.-.___---.----.-a_-----..-.-.-_--—---—-----------r-------.---.-a.-—-.-----a--------v--a---—----n-4-—------------_.,...._,.._
| [THE FOLLOWING IMSPECTIONS ARE PERFORMED OM TNE COMPLETED ASSEMBLYT FRIOR TD FINAL CLOSIRE: |
I i
| - INTERWAL AMD EXTEANAL CLEAMLIMESS. ICieys
| - CARD DIMENSIONS ARE YERLFIEQ Al CARD ASSENELT. O SHGAPITAT
| - CHASSIS CAVITY INSPECTION FOR COMTAMINATION. [ee14e3 |
| - ELECTRICAL IMTENFACE COWMECTORS, . fReries |
| - ARG INSTALLATION AND COKFIGURATION ALDIT. [osRGERTTAY |
I - COMFORMAL COATIMG OF EEE PARTS. FSMoynze |
| [
|ACCERTANCE TESTS THE FOLLOWING TESTS ARE PERFOAMED BY NONEYWELL DURING ACCEPTANCE TESTING:
| - HERMEFIL SEAL AND FRESSURIZATION FORT LEAK TEST. RE149%
= FUMCTIONAL TEST INCLUDIME; RC1408 |
* QUTPUT 1WTERFACE, RC1473 |
- - GEECKOUT, {nciawy |
) - GPERATLON, {nci49l '
- | - cORTROLLEN ChECKOUT, 1491
tn = KIGH TEMPERATURE OPERAT{OM. KC1491
= LDW TEMFERATUNE OFERAT[OM. AC1493 |
- WEIRRATION TESTING. [ 1Bl )
- FENAL PUKECTROWAL FEET, RC149Y
I ' I
WOT FEME ACCERTANCE TESTIMG COMTROLLER OPERATION [5 VERIFIED THROUGH ENSINE NOT FIRE ACCEPTAMCE TESTING. |RLEBE41
(GREEM RUN} }
I J
HERMETIC $EAL INTEGRITY INTERNAL PRESSURE 15 WOMITORED DURING COMTROLLER OPERL]OM. MRS WA TAND. G40 I
I
FLIEHT FLOW FESTIME TAE FOLLOMIWG TESTS ARE PERFORMED DURING FLIGNT FLOW VEWICLE PROCESSING AMD AFTER AMY |
I MAINTENANCE DR REPLACEMENT : | {
I ]
| - comTROLLER CHECKDUT. CMRSD V4 1AND.DY5 1
| - SEM50R CMECKoOUT, {oRse v 1420.010 |
| - FLIGHT READIMESS TEST. [THRSD V& Y450, D304 |
{ - SELF-TEST. CP4TER0D0E II
I
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lcIL 11EM: F2D0-AR-01 | INERECTIDN AMO TEST

e e e A mEmrEss st EEfREL o — - - —srmmEL

T T T T T T e e e T R AR e e e e T TN L E N R e e e iR R A e m s mEEEE A EE A - e e e —mma s

POSSIBLE CAUSES | SECHIFICAME CHARAZTERISIICS | INSPECTIONES )Y TEST{E) | BLOCURENT NEF.

......,...,.___________q,.,.............;d_____.-.-.-....-.-..;.a.__.|._-—---—--.-.---..a-------—-------------n--------—-----------------------a---rf--- --.-.-.-----.--..--+._____.....-.._____.‘____‘

IFRE=FLIGHT CHECKOUT THE FOLLOMING TESTS ARE PERFOMMED DURIHE LAUNCH COUMTDOMN {L{AST TEST): |
f I

* FRE-CAYO LOADING CHECKEDUT IWCLUDING CONTROLLER RND SENSONS CHECKOUT, |anase SoOFAc.213
- SELF-TEST, | rADAROO0A

I

I

I

I

I

I I

| CONTROLLER OPERATION IS VERIFIED BY THE GROUND LAUNCK SEQUEMCER PRIOR T0 EMGINE START BT |LAUMCH COMNIT CRIIERIS
| ACCEPTANCE UF COMMAMDS PURGE SEQUENCE &, PIMER LEVEL, AMD START EMAGLE. |BeE-4-1126
I

I

I

I

|

|

|

I

CONT | NJOKS SELF- TEST GITE TEST 15 PERFORMED EVERY MAJOR CYCLE 10 VERIFY HARDMARE INTEGRITY. (LAST TEST) Il:muumma
I
I
I

FRILURE HISTORY: COMFREREWSIVE FAILURE HIEZTORY DATA [S MAIHTAIKEDR M THE PROBLEM REPORTIMG DATABASE CPEAMS /PRACA ) .
REFERENCE; WASA LETTER SA21/B3/305 AMD EDCKETDYNE LETTER BERCDOTEY.
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