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CRITICAL ETEMS LEST FAGE 1
CIL TTEM + F200-BL -M T} FREFARED
FHEA (ODE ¢ F2N-EL B] APPROVED
COMPONEMT : ANTT-FLOOD WALVE POSITION SENSDR [MTERFACE #) DAIE
PART RLMAER + RE149Y M) REVIS[ONSCHAMCE .
SYSTEM/SUBSTSIEM : COWTROLLER/FZIN-XK 113 EFFECTIVETY
FATLLURE WOOE : FAILLRE OF THE AFY POSITION SEXSOR [HTERFACE 123 HAZARD REFERENCE:
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FALLURE RESCRIPTION/EFFECT

FRIOA TO START EMRBLE, FAILURE OF BOTH SENSON IMTERFACES MITHIN MON)ITOR LIMITS RESULTS IN LOSS OF S1ART IN#IBIT
FROTECT1OM. AFTER START EMABLE, FALLLEE OF GNE 0N EDTH SEMSOR INTERFACECE] MITHIN MOMITOR LIMITS NESULTS (K LDSS OF
EMGINE START INWLRIT PAOTECTIDN. LOSS OF VERICLE OURLNG STAAY DUE 10 HEAT EXCHANGER FAILURE MAY RESLLT I1F AFY FALLS TO
CPEN AMD FAILURE 15 MOT DETECTER,

REDUNDANCY SCREENS: COMIROLLER SYSTEM - WALVE SYSTEM: UHLIKE MEDUKDANCT

ST amrim mma AR

Az PALE, RLBUNDAMT HARDMARE |TEMS ARE CAPARLE OF CHECKOUY CLRIMG NORMAL GROLMD T URMARDUMD .
B: FAIL. LOSS OF A REDUIADANT HAGDWARE 1TEW 15 HOT DEVECTABLE DUNING FLIGHT.
Cz FPASS. LOSS OF NEDUNDANT MAFDMARE [TEMS COULO NOT RESLLT FROM A SINCLE CREDIHLE EVENT .

FATLLRE OF BOTA CLALIFIED SEUSOR IMTERFACES OA REMAINING QUALIFIED SEWSOR INTEREACE WITHIM IGHITION CONFIRM LIMITS
RESULTS 10 OS5 OF [GHITICN COMFIRMED FUMETION, LOSS OF VEHICLE OUE T NEAT EXCHAMGER FAILURE HAT RESULT IF AFY FAILS
10 OFEM MM FAILUME [5 WOT DETECTED.

REDUNDANCT SCREEUST COWTROLLER SYSTEM - WALVE SYSTEM: UNLIKE RECUNDANCY

Wi MASS,  REDUMDANT HAROWMRE LTEMS ARE CAPABLE CF CHELWOUT MURING MORMAL CROUND TLRNAROLWD,
B: FAIL. LOSE OF A RECUUDANT NARDUARE ITEM |5 WOT DETECTAELE OUKING FLIGHT.
C: PASS. LO%S OF REDUNDANT #ARDMMRE LTEWS COULD MOT MESULT FROM & SINELE CREDIGLE EVENT.
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ALL CADSES! OUTPUT ELECTROWICS: LWDT DEMODULATOR FATLURE (1}

2 EHZ ENCITATION SOUNCE FA[LLRE £2)

THE AFV POSITION SEHS0R INTERFACES ARE REDUMOANT C1). A FAILURE MUST OCOUR N EACH COMTROLLEM CHAMNEL CMULTIPLE
FAILURE) TO CAUSE LOSS OF FUMCTION C2). THE CONTROLLEN {WITH SOFTWARE) 15 COMFIGUREC TO DETECY AMD RESPOWD PROPEALY TO
OUT OF QUALIFICATION LEMIT FAILURES, |MPLEMENT THE APFROPHRJATE REDUNDANCY MAMAREMENT RESPINSE, MWD COMMAND A SAFE
ENGIRE STATE WHEN COMTROLLER REOLMODAMCY IS LOST {2), NOWCYEA, TNE CONTROLLER (KITH SOFTWARE) 15 HOT CAPABLE OF
DETECTING OR RETFUDING TO A FAILURE WHICK RESIATS IM TWE LIW1TE BETHG MEMITORED FALL[MG WIFHIN EMGIHE RECLIME LIWETS
R WITHIN WAMAL ENGINE OPERATENG CONDITIONS €2).

ELECTRICAL, MECHANICAL, AND ELECTROMECHANICAL FARTS FOR THE CIRCULTS ENVDLWED IN TALS FUNCTION HAVE BEEN SELECYEC FAOM
THE CLASS 5 DR EQUIYALENT APPACVWED PARTS SELECTION LIST €1}, CUALITT ASSURANCE AMD SCREENING FERULAEFENTS FOR NI1GM
FELTARILITY MICROCIRCUITS [23, AMD THE SPECIFICATION COMTROL DRAMING ¥O& MICROCIRCULTS, WOMOLITHIC SILICOH, AMD

| TRAMEISTOR -TRANSEETOR LOGIC (T1L) FAWILY OF DEVICES (3). PRICA TO IMSTALLATION (M THE CARD ASSEWALIES, COMPONENTS ARE
|SUBJECTED G A AUEN-IN PERLOD WHERE PARTS ARE EXERCISED AT TEMPERATURES [M EXCESS OF NOWMAL COMTROLLER OFERAT LSG
|ENYIRONMENT, HUT LESS THAN COMPOMENT MAXTMM SPECIFIED DPFERATING EMYIRONMENY, 70 SCREEN FOR THFAMT MORTALETY (4}. 1IN
|AOBITIO T THESE PEQUEREMENTS, ALL COMPONENTS ARE DERATED FROM THE MAXIMM RATING AT OPERATING EXTREMES (5).
|CLEAMLINESS AMD ALL PROCESSES USED OURINE MAKUFACTURE ARE COMTROLLED BF SPECIFICATION REQUIREMENTS (3).

I]‘HE CONTROLLER DESIGN MEETS ALL CEL FAIL-OPERATESFAILSAFE RECUIREMEMTS FOR THLS FAILURE WODE ¢1), REDUMOAMT CONTROLEER
|CHAMMEL FUMET[OME ARE PUYSICALLY SEFARAYEG WITHIN THE COMTROLLER HOUSINE {2). CIRCUITS ARE GESIGMED TO PREVENT
[ANIDGENE £2Y, ALL EEE PARTS ANE REQUIRED TO HAVE CONFORMAL COATING, AND [MTERNAL MINING 15 [NSULATED TD FREVENT SWNRT
|CIRCUL IS FROM CONDUCTIVE CONTAMIMATION ([3). ALL ELECTRECAL COMPODNEMTS ANE COMIRTMED HITHIN TNE CASE STRUCTURE ®HICE 15
IPRESSUREZED WICH A POSITIVE PRESSURE INERT GAS BACEFILL TO PREVENT CONTAMINATION {2), WHERE APPLICABLE, ELECTRDMAGNENIC
IMTERFERERCE SNEELDING |Z PROVIPED AND CENCUIT INTERCIMMECTE USE TUISTER PAIR WIRINE {2). ALL CIRCUIT CARRS ARE KEYER
TD THEIR NESPECTIVE COMMECTION LOCAVIONS TO PRECLUCE IWPEOPER INSTALLATIOM £2)_ RAMF CLAMFS AMIE UTILITER TO PRECLUDE
YIRRATION IWOUCED CARG FALLURES {2). DESIGN OF CINCUIT CARDS AHD GETERMIMATION OF COPPER FATM TRACE SPACING, WEIGHT,
AP WIDTH 15 COMTRALLED €Y SPECIFICATIGON ¢2). EACH LMIT {FRODUCTICH AMD RECYLLE) |5 REGUIRED TO PASS & FUNCT IONAL
ACCEPTAKCE TEST UMOER ENVIAONHENTAL COMDEITIONE BEYOMD TWOSE SEEM DUR MG KDRMAL FIELD OPEAATION WITHX)1 DECRADATION OF
HARDWARE LIFE EXPECTANCY (2). & WORST CASE CIRCUIT AMALYSIS WS PERFORMED TO VER|FY HOMTNAL ORERATIDN AT SPECIFICATION
LIMITS (&), AR AMALYS]S WA5 PERFORMED 8Y HONEYWELL TO ASSURE M0 S[NGLE FOINT CDMPCAENT FAILURES ARE LKHERERT TO THE
COMTROLLER DESIGN (5).
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{1y NONETWELL BLOCK [

FREA YOL ¥ OF-F16
{2y OE-F24
41y BiechYTTAd
(2)  CPIOERDN0S
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3.2.3:2.3
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April 1%, 1994 CAITICAL ITEMS LIS) PRGE 1
[CIL tFEM:  F200-BL-01) ' DESIGN | oDcuMeNT REF,
| |OESIGM CURLTFICATLON TESTENG OF THE COWTROLLER ASSEWHLY +#AS BEEN PERFORMED INCLUDING; FAULT IHSERTION TESTING {13, $1) TRISDTOZRZ
| |ASSEMALY THERMAL CYCLIMG €7), [ASE AMD ASSEMBLY VIBRATION TESTIMG (3), ELECTROMAGNET|C IUTERFENENCE AND SUSCEPTIGLLITY TRIADENZDR
| TESTING {43, WCOUSTICAL MCHSE TESTING (3), CASE ULT[MATE PRESSURE TESTING (51, AMO ASSEMELY EREAK OPEM [NSPECTION (7). TRILOBAASR
TRILO8RZ5Y
(2} TRILORRZ0D
TRI2AEO2T
[t3} TRY&DB020%
| - TRILOB0205
- TRIADBA204
TRYLIR MR 0%
(&} TRILORDZOS
| | (5} TRI4CAD21D
| | 181 TRILOASO2
| 171 134085022
|
[CIL [TEW: FZOOD-EL-D1 | INSFECTION AMD 1EST
mrmETETErTorTwmm rmms s mdE o E B m m m e m e —m m - m o A A A AR RS R N M NN NN A NS R R N AR R AN EE N M LN N L N R N N R NN TR RN EEEE N N F N F NS N AN NN M EmEEEE RSN EEEEEErEEE
| POSSIBLE CAUSES | SEGHIFICANT CHARACTERISVICS | EHSPECTIONCB )/ TEST{ 6} | BOTIMENT FEF.
T e LT L T T A N FLE TR L e
ALL CAUSES: FEVRYS - COMTROLLER | RE 1493
ASSEMBLY INTEGRITY CLEAMLIWESS REQUEINEMEWTSE ARE YERLFLED PEN SPEC!FICATION OURING MANHUFACTURIHE OF THE RC 1403

gl -4

COMTROLLER AZSEMELY.

ENVIROMMENT COMTROLS [TEMPERAIURE, HUNIGLTY) ARE EWFORCED DURJME ASSEMALY AMO TESTIWG FEN |bSHGERTFAL
SFECIFICATION REQUIREMENTE, .
- I

TO FREVENT COMPTMWENT DAMAGE, 5TATIC ELECTRICAL DISCHARGE POTENTIAL IS CONTROLLED DURLAG  |CSRGBRTTAI
MANLFACTIRING FER SPECIFJCATION RESU[REMEWTS.

MATERIAL IMTEGRITY [NATERIAL INTEGRITY 1£ VERIFIED PER SPECEFICATION AECHN REMEWTS. RC1E9%
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|cIc 17EmM: F200-BL-01 § ' INSPECTIOM AMD TEST

AR EEEEl ImEELEs AR S e ==aramn ..........;;a;;aaa--.-a-----.-.-...-...a___._----,.-..-.......a..-.--------a--—---—------a_--—---.-.-.----.-------.------—--.--------.-.-—---.-.--.--.-....--...,.,_.__.__
| POSSIBLE CAUSES | SIGMIFICANT CRARACTERISTICS | INSPECTIONS S 1A TESTIS) | COCUMENT REF.
________________.__._._._..‘,.____...“______________._,._.......‘..-.;.__.___...__............_;‘_________-----.. L ER T T L A - e E T NN AR LR e - e EEEE AR e e mmma
FACTECTIVE FIMISWES AMD MATER[AL SELECTION TG PREVEWT DETRIMEMIAL EFFECTS FROW RE14%3
EAVIROUMENTAL £RPDSURE, STREST CORNOSION, AMD ELECTROLTTIC CORROSION ARE VERIFLED PER MSFC-SPEC-250
| SPECIFICATION RECAIIREMENTS.
I
FLAMMMIILITY REQUIREMENTS ARE VERIFLED PER SPECIFICATIOM REDUIREMENTS. BC1493
INTEGR1TY OF ELECTROMIZS THE FOLLOMING FROCESSES ARE VERIFIED PER SPECIFICATLOM DU JMG MAMUFACIURING OF THE CAND
ASSEMBL [ES:
* COWNSTAUCTION OF PRINTED CIRCUIT BOARDS. RL 1005
= IMSTALLATICW OF TERMIHALE. |rL to0OT
= FLASTICS AMD ELASTOMERS FOR ELECTROWIC ENCAPSULATION. Rt 10008
= SDLDERED ELECTRICAL COMWECTIOWS. ' AL1000%
- FOST-SOLDENIHO JUSPECTION FREE OF SPLATTER AND CONTAHINATION. RL 10005
Bl - ELECTRICAL BOMDING, RC1493
! = COMPOMENT LEAD AND EMTERDOWMECT ION MATERIAL SELECTION. _ BSHD3EA
o | - FREE QF COWTAMINAY IO% AFTER CONFORMAL COMTING. _ RC1L9Y
=
UELD IMNVECR]TY ALL UELDS ARE VERIFIED IO DAMMING AMD SPECIFICATION REGU|REMENTS. |RL 10011
PRE-CLOSEOUT TESTING AND THE FOLLOWING TES1S ARE PERFORMED AT THE CARD/COMPOHENT LEVEL DLRING MAMUFACTURING!
INSPECT IO
= PARTICAL [HMPACT NOISE DETECTION (PIWD) TEST OW WYHRID MICROCERCLITS MND CAYITY TYPE |osHGaeFTAL
| DEVICES. |
1 - ULTRASOMEC SCAM TEST FOR DELAMINATIOM CERAMIC ON CAPACITORS ¢CEROS KD CEADS). |pEnca9FTR
| - BURN-IN FERIOD FOR ELECTRICAL PARTS, ' S5HI3928
J - IMEULATLOH RESISTAMCE AND COMTINUITY TEST. D SHGHPRTAL |
1 | = DIELECTRIT WITHSTANDING WILTAGE, - DERERIP AL |
| | - PURCTIOWAL TEST?. DESHEESTTAT
| | - %-WAY GF CONTROLLEM INTERNAL CRELES AMD WIRES. DSHESYTTAT
I I I




April 1%, 1S CRITICAL ITEMS LIST PAGE 5§
[CIL 1TEM: F20U-BL-D1 | IHSPECTION AKD TEST
| POSSIBLE CAUSES | SICHIFLCAMT CHARMCTERISTICE | ENSPECTIMIS) FTESTIS) | DOCUMEAT REF
LN N L NN N ERT | NN A RS el s m b m e LA EEE LS I LR AL R AL R LA R LS s mmm e e e e e m e e m = mm kb B LA AR L AR e - T TP AW R T FWE - EE R = mm= = mmmm = mm e mw L EE— e oy e n .
| | |THE FOLLOWING [MSPECTIONS ARE FERFOAMED OM THE COMFLETED ASSEMBLY FAI1OR 10 FIMAL CLOSWRE: |
[ |
- TMTERKAL AMO EXTEENAL CLEARLINESS. jre1493
- CARD DIMENSLONS ARE VENIFIED AT CARD ASSEMALY. |DSHCAS TR
- CHASSIS CAVITY INSPECTIOM FOR CONTAMINAT [CM. |nC14%3
* ELECTAICAL JWIERFACE COWKECTDRS. |nciass
| - CARD IMSTALLATION AMD COMFIGURATION AUDIT. [psncaRTIL
| - COMFORMAL COATING OF EEE PARTE. BSNOZTER
]
RLCEFTANCE TEST1S THE FOLLOWING TESTS ARE PERFORMED HY HGNEYWELL OLURIMG ACLEPTANCE TESTING:
! - NERMETIE SEAL AMD PRESSURIZATION PORT LEAK TEST. RC140]
- FJHCT [OWAL. TEST IACLLDIAG! RC 1491
- OUTPUT INTERFACE, RC1693
M | - cWEckouUT, AL
! = OPERATION, R 1693
a - COMTRGLLER CHECKOUT. RC 18973
wn | - NUGH TEMPERATURE CPERATION. RE1G3%
| - LOW TEMPERATUNE OPERATIOH. AC1493
| - WIBRATIDW TESTING. |aC1493
- FEMAL FUMCTIOMAL TEST. |NC1493
HOF FIRE ACCEPTAREE TESTING  |CONTROLLER OPERATION 15 VERIFIED THAOUGH EMGINE HOT FIME ACCEPTAMCE TESTIMC. RL DOLS
I (GREEN RLM)
HERMETIC SEAL INTEGRETY INTERWAL FRESSURE [5 WOWLTORED DURING CONTROLLEN ORERATION. |oMRSD w4lanD. D40
| FLIONT FLOW TESTING THE FOLLOWING TESTS ARE PERFORMED DURIMG FLIGHT FLOW VEHICLE PROCESSING -AND AFTER ANT
|MAIATERANCE DR WEPLALEHEMT
- CONTROLLER CHECKOUT. Jomesd wi 1 aND . 0F5
- SEWSOR CHECKOUT, |OMESD v a0 10
- SELF-TEST. | EP DR I008
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[CIL 1TEM: FIOO-ML-07 | INSPECTION NND TEET e i
N R R R N e e e e e e e e e e e TN 1T NN E R R A AT s m e e = s e m = e e = e E R N A R s o oo s s R R R B e e o o o e e e e e o e e e v rE mE EE R e e e e P |
| POSSIBLE CAUSES | SIEMIFICANT CHARACTERIETICS | INSFECTIMAS)/TEST(S) | DOCUMERT NEF. i
______________________ l,_._____._____.__.---,.-......._..'_..__._____---------—-------.rv—--------naa-----—-.....-----.-.-_--——---—-----—---.------.----a-q.----—---........__-_...“______
| PRE-FLICNT CHECEOUT |THE FOLLOWING TESTE ARE PERFOAMED DUR ING LAUMNCY COLMTDOWN [LAST FEST): |
I |
| | - PRE-CRYO LONGING CHECKOUT LACLUDING CONTROLLER AMD SENSORS. [MASE SFAD. 293
| | - SELF-TEST, | CPagsRDONT
I I I
FAILURE WISTORY: COMPREHEMSIVE FALLURE NESTOHY DATA 15 MAINTAINED 1H THE FROGLEM REFTRTING ON1ABASE {PRMMS FFRACA).
REFERENCE: WASA LETIER SA2178B/300 AMO ROCKETDYNE LETFER SAACOSTAL.
I

OFERAT IONAL USE: HWOT APPLICABLE.
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