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CRITICAL |TEMS L1ST PAGE 1
CIL T1EM ¢ F200-BJ-04 ¥1  PREFARED ! SEME RELTABILITY
MEA CODE 1 F200-BJ ' 2) APPRONED :
COMPOWENT T EMERGENCT SHUTOOWN SOLENGID COMIROL ¥} DATE : 04-19-P8
PART WLMEER : AE140Y 10 REVISION/CAANGE @ -001/0
STSTEM/EUESYSTEM : COWTROLLER/F20]- X 1} EFFECTIVITY + 05
FAILURE WOGE i FAILURE TO MAINTALN SOLEWDIO DE-ENENG(ZED 12) HAZARD REFEREWLE = SEE LISTINGE BELCY.
13) crab ¥ :mﬂn-{:}l“?{lﬁb
PHASE | FAILURE DESCHIPT ION/EFFELT I CRITICALETY
P FAILURE TO NAINTAIN OHE 06 SUTA £DILE DE-EMERGIZED RESLLTS IM A NCF IRDICATION AND IMNIEIT COMTROL RESPOMSE. PNEUMATIC 1
PREGSURE 15 MIT APPLIED TO ALL YALVE ACTUATORS.  MFYV MAY DRIFF CAUSIME FUEL LEAKAGE WAICH RESULTS [N FIRE, OPEW AIR WAZARD REF: HE-nip,
|PETONATION, AMD DVERPRESSIME COMDITION. LOSS OF VEHICLE. ME-h2P,
HE-B45,
[RECUNDAMCY SCREENS: SIMGLE FDINT FAILUNE - M/A ME-B&5
C FAILURE 10 DE-EMEREIZE ONE DR BIUTH CDILS CAUSES DISQUALIFLEATION BF AFFECTED OF CWANMEL RESLLTING M POVER DOWN MATRIX ®
WHEN REQLIREC AY EMSD LIMIT MOMITORING. DELAY OF NPOTP IMSL PHNGE O POGO POS!-SHUTDOMN CRARGE RESULTS TN UNCONTAINED NALARD REF: ME-AlA,
ENGINE GAMAGE. LOSS OF YEHICLE. ME-BLA,T,
RE-C1A,C,
NEDUNDANCY SCREEMS: CONINDLLEN SYSTEM - EMSD SVETEW: UMLIKE REDUNDANCY NE-D1A,L
I.._..-.__-,.-"-.....
Az PASL. RENUMDAHT RAFDUMRE ITEME MAE CAPMBLE OF CHECEOUT DURING HORMAL GROUND TURNANCUMD,

&y -4

f8: FAJL. LOSS OF A REDURDANT HARDMARE ITEM 15 MOT DETECTABLE DURING FLICHT,
[c: PASS. LOSS OF RECUNDANT MARDWARE [TEMS CORC HOT WESULT FROM A 5INGLE CREDIELE EYEMT.
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[CIL ITEM: F20D-B-04| DESIGR ! DOCUMERT PEF . |
ALL CAUSES: CUTPHT ELECTAOWICS: SOLENOID VALYE DRIVER Oh FALSE COMMAMD PROCESSED TO THE BRIVER {1} §¢17 HOKEYWELL Brock [
| [EmER wOL ¥ OE-F14
DML RECIWOANT COLL DNIVEAS ARE PROWIDED FOR EACH SOLEWOID YALWE £11. THE COWTNOLLER {WITH SOFTWAREY [5 CONFIGURED TO Im DSHGARTTAY
BETECI AND NESPOME PROFPERLY TD OUT DF CAMLIFRICATION LIMIT FAILURES, [HPLEMERT FTHE APPROPRIATE RECULDANELY HAMALEMENT |(E'_i w28 SN T ] I
BESPOMSE, AMD COMMARD k SAFE EWGINE STATE WUHENW CONTROLLER NEDUNOANCY IS LOST {2). WOWEVER, THE COMTROLLER {MITH | 30334
SOFIWARE} IS MOT CAPABLE OF DETECTING ORf RESFONOING TO A FAILURE MHICH FESULTS IM THE LIMITS BEING MOMITORED FAILIME | 3.2.1:43
|WITHIN ENGINE REDLINE LIMITS DR WITHIN WORMAL ENGIME OPERATING COMDLITIONS (2). | 32323
| | - 3.2.3:3
3.2.3:8
s
3.2.3:1.5.1 |
- ELECTRECAL, MECNAMICAL, AMD ELECTACMECNAMICAL PARIS FOM THE CIRCUITS INVOLVED [M THIS FUMETION HAVE BEEK SELECTED FROM £1) BSMOS9ZE,
, THE CLASS S OR EQUIVALENT MFPROVEC PARTE SELECTION LIST (1), OUALTTY ASSUNANCE AND SCAEENIME REUUIEEMENTS FDR HI&H BSMO3% 29
_a RELAABILLTY MICADCIROCUITS (23, AND THE SPECIFICATION COWPROL DRAMING FOR MICROCIRCUIYS, MOMOLLTHIC SILTCON, AMD [2) BSMO2TO4 |
o TRANSISTOR-TRAMS15TOR LOGIL ¢TTL) FAMILY OF DEVICES £3). FRIOR T INSTALLATION oM THE CARD ASSENDLIES, COMPDKENTS ARE (3 AmO3TEE
SUNJECIED TO & NURN-IN PENICD WHERE PARYS ARE ENERCISEC AT TEWPERATURES IN ENCESS OF NORWAL COWINOLLEA DPERAT IMG L) RSMOIBZS

[ENYIROMMENT, BUT LESS THAN COMPOMENT MWAXIMUM SPEC|FIEC OPERATING ENWIRONMEMT, TO SCREEN FOR INFAMT MOHTALITT (&3. 1M (5) DSHGASTTR
[ADOITION T THESE REQUIREMEKTS, ALL DOMPOMENTS ARE CENATED FROM THE MAKIMUM RATING AT DPERATING EXTREMES {5).
[CLEMMLINESS AWb ALL PROCEZSES USE0 DURIMG MANLRACTURE ARE COMTROLLED Bt sPECIFICATION REQULREMEWTE {51.

TRE COMTROLLER BESIGN MEETS ALt CEN FAIL -OPEMATE/FAILSAFE AEQUENEMENTS FOR THIS FAILURE MIE {1). REONUMDANT COMTROLLER (1) cr3MIRa0DIa |
CHANMEL FUMCTIONS AMME PHYSICALLY SEPARATEC WITHIN THE COMTADLLER HOUSING (2). CIPCULTS ARE DESISMED TO PREWEMT 1) DINGETTILY
BICGING (23, ALL EEE PARTS ARE NEBULRED TO HAVE COMFONMAL COATLAG, AMD INTERNWAL HIRING 15 IWSULATED TO FREWEMT SHORT {1y ASHDIZA

CIRCUI TS FROM COMDUCTIVE COMTAMINAFION (3). ALL ELECTAICAL COMPONENTS ARE COMTAIMED WITHIN THE CASE SYRUCTURE UHICH [£ |44} E$24472-01

| |PRHESSIREZED WITH A #O5ITIVE PRESSURE INERT GAS EACKFILL TO PREVENT COMTAMEMATION (2. WHENE APPLICABLE, ELECTROMAGMETIE |{5) NONEYVEL1 ALOCK 13
| INTERFEREMCE SMEELDIAG 15 PROVIDED AMD CERCUIT IMFERCONKELTS USE TWISTED PATR WIRING (2}, ALL CIRCUIT CARDS ARE KETED FHEA ¥OL 1

|/ ™EIR RESPECYIVE COMNECTION LOCATIOMS TO FRECLUCE [MPROPEER INSTALLATION (2}, BAMP CLAMPS ARE UTILIZEC TO PRECLUDE
VIARATIOW INDUZED CAND FAELURES [2]. DESIGN DF CIRCUIT CARDS AND DETERMINATION OF COPPER PATH TRAZE SPAT:ING, WEIRHT,

J AND WIDTH 15 COMTROLLED BY SPECEFICATEON §23. EACH UNLT [PROCUCTION AND RECYCLE) IS RECLIRED TO FASS A FLNCTIOWAL
ACCEFTAMCE TEST UMDER ENWEROWMEMTAL CCNDATIONS GEYONO THOSE SEEN PURING WORMAL FIELD QRERATION WITHOUT DEGEADATION OF
NARDWARE LIFE EXPECTANCY ¢2]. A WDRST CASE CIRCUIT AWALYSIS WAS PERFDRMED TO VER|Fr HDWIMAL DPERATION AF SPECIFICATION
LIMITE (§3. AN AMALYSLS WS PERFORHED 9Y HONEYMELL TO ASSURE WO SIHGLE POIKT COMPOMENT FALLURES ARE INNEREMT TO THE
|CONTROLLER DESLGH (5). |
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[CIL 1TEM:  F200- BG4 | ' RESIGH | POCUMENT REF. |
[0ESIGY DUALIFICATION TEETING OF THE CONTROLLER ASSEMALY HAS BEEM PERFORMED INCLUGING: FAILT IWSERT LOW TESTING (1}, (11 tR3LaT9a82 B
ASSEMELY THERMAL CYCLINE £2), CASE AMD ASSEMBLY VIBRATION TESTING (3), ELECTROMAGMETIC [NTERFENEWCE AWD SUSCERTIRILITY TR34060202
TESTING (&), ACOUSTICAL MOISE TESTING (5), CASE ULTIMATE PRESSURE TESTING (), AN ASSEMBLY EBREAK OFEW INSPECTION 7. TRI4053238
pLEST
[2) TRILNAGI0Y
| TR3S0A0207
| ' 1%) TRIGOA0M4
TRISOB00S
ELE LD S f
FRSL0KTERG
{4} Th3ADBGZOR
£53 TH340EDZ10
4] TA34DBS02)
fCF} TRI40B5022
I
I
I
I
[CIL ITEM: F2DD-B0-04 | INSPECT[ON AMD TEST
| POSSIPLE CAUSES | SIGUIFICANT CHARACTERISTICE | INSPECTIONCS JFTESTL S | DOCIMEMT REF. 1
._._..._.__________,._._..__,._..._......u_______...._............+.....‘_______,.................._._______...-...-....____________,._.,.._..._._...‘______,_...____....__,_______,...,..._...._..“.____
|ALL CAUSES: RE1491 - CONTROLLER : IRELLP3 |
I
| ASSEMALY [NTECRITY CLEANL |HESS RECUIREMENTS ARE VENTFIER PER SPECIFICATION DURINMG MANUFACTURTNG OF THE Jac149a
| CONTROALER ASSEMELY,
I .
| ENVIROMNENT CONTRILS (TEMPEAATURE, HUMIPITT) ARE ENFONCED DURIMG ASSEMBLY AMD TESTIMG PER |DSHRSVITAL
| SPECIFICATION REQU IREMEMTS, .
[}
I
TO PREVENT COMFONENT DMMAGE, STATIC ELECTRICAL DISCHARGE POTENTIAL [5 COWTROLLED DURING  |DSMEASTTAY
NAUUFACTURINE PEA SPECLFICATION REQUIREMEMTS,
|MATERIAL IWTESRITY - HATERIAL TNTEGRITT 15 VERIFIED PER SPECTFICATION REOUIREMENTS. RCT4PI
| I
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|ciL LTEW: F20D-BJ-04 | INSPECTIIN AMD TEST i
hndmmmmmm e s rmmr e e oo nm o m < Amam e mmma e meEmmaE wm e T o S § D T o Nt eamaramemmse e tes e o crmmean-
| FPDSSTBLE CAUSES | SIGMIFICANT CHARACTERISTICE | TUSPECTEORIS ) FTEST(5) ; DOOUMENT AEF,
T T T T T T L L L L L L R L L L LE T TN
| FROTECTIVE FINISHES AWD MATERIAL SELECTION 70 PREVENT DETHIMENTAL EFFECTS FROM |RC1495 |
| EWYIROMMENTAL EFPOUNE, SIRESS CORNOSION, AND ELECTROLYTIC DONRUSLON ARE VERIFIED FER |MSFC-5PEC- 250
SPECIFICATION RECUIREMENTS,
FLAMMARILITY MEODULREMENTS ARE VERIFIED: PER SPECTFTCATION RESUIREMEWTS. - LI L)
IXTEGAITY OF ELECTRONICS THNE FOLLOWING PROCESSES ARE WERIFLED PER SPECIFICATION DURING MAKUFACTUMING OF THE CARD
|nsEMOLIES:
- COMSTAUCT[CH DF PRINTEC CTROUIT BOARDE. AL1000%
' * IRSTALLATION OF TERMINMALS. AL 10T
+ PLASTICS AMD ELASTOMENS FOR ELECTRONIC ERCAPSULATIOM. EL tOA0s
- SOLDERED ELECTRICAL CCHNELTIOME. LIRLiLiy
_I“ - POST-SOLOERING THSPECT IO FREE DF SFLATTER AND CONTAMINATION. KL J000%
. + ELECTRICAL BONDLMG. |mc1493
n -+ COMPONENT LEAD AND INTERCDWNECTION MATERINL SELECT oM. : BSHOARR
ra - FREE OF COMTANTMATION AFTER CORFORMAL COATING. ' RCLAO
jUELD IMTEGRITY ALL WELDS ANE WERLFIED TO DAANIMG AND SFECIFICATION REQUIREMENTS. RL1OD11
I
|PRE-CLOSECUT TESTING ANWD TEE FOLLOVIHE TESTS ARE PERFORMED AT THE CARR/COMPOMENT LEVEL DURING MAMUFACTURING:
INSPECT 108 : I
- PARYICAL IMPALT MO15E DETECTION [FIHD) TEST OW HYBRID MICROCIRCULTE AND CAVITY TYPE PSHGBOTTAL |
PEYICES.
- LLTWASORIC SCAN TEST FOR DELAMINATEON CERAMIC OH CAPACLTORS [LKROS ARG CERDS]. BEHCEOTTAL
- BUAN-IN PERIOD FOR ELECTRICAL PARTS. ' B5H0392E
= IMSULATTON MESISTANCE ARD OOW1IMUETY TEST. PEHGEPTTAY
- DIELECTRIC WITHSTARD ING VOLTAGE. - BEHGASTTAL
| - FUMCTEOMAL TEST. BEHGESTTA
| - W-RAY OF COMTROLLER INTERWAL CABLES AND WIRES. : ) BSHGARTTAY
|
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ICEL ITEM: F2DD-Ba-B¢ |
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| POSSIBLE CAUSES | SIGHIFICANT CHARACTERISTICS
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CRITECAL ITEMS L1157
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ACCEPTANCE TESTS

KOT EIXE ACLEPTANCE TERTING
[GREER K1LM)

MERMETILC SEAL INTEGRITY

FLIGHT FLOW TESTIMG
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INSPECTION AND TESK

| INSPECTION {5/ TEST(S)

= INTERHAL AND EWTERMAL CLEAMLINESS.

~ CARD DIMENSICNS ARE VERIFIED A1 CARD ASSEMBLY.
= CHASS)S CAWITY LNSPECTION FOR COMTAMIMATION.
=~ ELECTRICAL ENTERFACE COMMECTIORS.

~ LARD THSTALLATION AMOD COMFIGIRATION AUDIT.

- COMFOANAL COATING OF EEE PANTS.

THE FOLLOVING TESTS ARE PERFORMED BT HONETWELL BURINE ACTEFTANCE TESTING:
|
| -+ HERMETIC SEAL AMD PRESSUNIZATION PORT LEAK TEST.
] - FUMCTIDMAL TEST IMCLbEING:

- QUFPLT [MTERFALE,

- CMECKOUT,

- OPERATION,

= CORIMOLLER CHECKMT.
- HIGH TEMPERATLRE DFERATION,
- LON FEMPERATURE OPERATION,
- WIBRATEON TESTING.
“ FIMAL FURCTIOHMAL TEST.

iI:IIIFIﬂ_LER OPERATION 5 VERTFIEQ THAOUGH ENGINE HOT FERE ACCEPTAMCE TESTING.

INTEAMAL FRESSURE |3 MOM]TORED DUN MG COMTROLLER OPERAT IDN.

THE FOLLOWING TESTS ARE PERFOAMED DURTNG FLIGNT FLODW VEHICLE PROCESSING WD AFTER
MAINTENANCE OF REPLACEMENT:

- CONFROLLER CHECKOLT,

= PHEUMATIC CHECKOUT,

* FLIGHF READIMESS VEST.
- SELF-TEST.

PAGE 5
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THE FOLLOWING IMSPECTIONS ANE FERFORMED OM THE COMPLETED ASSENELY PAIDR TO FIHAL CLOSURE ;

L1

| DOCUMENT REF,

RC1 a5
[o5hEEI F7nd
LT P
RC14ox
DEREROTTAL
ESHDIPE

|
RL 49T

RE14E1
[rt 1493

. |rcraws

[Re14%3
[RCisws
[RC1eeE
|RC 1493
|RE16w3
|re1ses

ALO&ET

| MRSD Wi 1A40, DD

OMRSD V& TAND. 035
OMRSG ¥4 1A50.020
DHRSD 4 1A50.030-A
CPAGARDMIA

!
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FAGE &
[EIL 11EN: F200-81-04 | INSPELTION AMD TEST |
...................... 4---—---1-----'---*---—--------------'--'-"--"“----------.---—--'—--'-'—""--'*--------"------'*--------—-—---1'-"---'----'------—-1------------------.,.__,._
| POSSIMLE CAUSES | SIGMIFICANT CNARACTERISIIES | INSPECTIDNI )/ ESTIS) | OOOUMEAT REF, =
______________________ .-.....-----...-.-n-----—-f-..-....-.--........-.-._-_-------------.----..------a----—-—--...-....;_____..__-.-.............;.-.-._____-----—¢----..-..._.__,.,..._____,___
|PRE-FLIGHT EMECKEUT | THE FOLLOWTNG TES1S ARE PERFORMED DURING LAUNCH COUMTDOMM {LAST TEST): | |
i I : I |
i } | - PRE-LR¥O LOADING CRECKOUT FHELUDING CONTRULLER AMD FAEUMATICS CHEDKOUT. |omrso sooFa0. 213 |
i | - SELF-TEST. |cPaairOD0s |
1 | I |
I
FATLURE HISTORY: COMPREHENSIVE FAILURE NIETORY DATA 18 MAINTAINED IN THE PROBLEM REPDRTIHG DATABASE CPRAMS/PRACAS, i
| FEFEREMLE: NASA LETTER SA21/BA/308 AMD ROCKETOYHE LETTER BEALDOTSET. |

OPERATIONAL LISE: NOT APPLICABLE.
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