April 1%, CRITICAL ITEMS LIsT
17 CIL ITEM 1 FDO-[8-07 1
Z) FMEN CODE : FRDO-C8 a1
1) CONPOMENT i RVBTALYRT EXCITATION YOLTAGE SOURCE %1
4) PART MMEER : RE1493 )
91 SYSTEM/SUBSYSTEM @ COWIROLLER/F200-XX LR D)
61 FAILURE MOCE ! FAILURE DF SICITATION WOLTAGE IW THE CONTAOCLER CNANMEL 1
13
| FHASE | FAILURE DESCREPTIOMSEFFEC!
H FATLLRE OF EXCITATION VOLTAGE I BOTN CHANMELY RESULFS IM THE ODISOUMIFICATION OF BOTH OF CHAMMELS.
4-2 INLTJATED PREIMATIC SAUTDOVM. HIESI0N ARDRT. ([SEE OPERATIDKAL USE.)

REDUMDANCT BCREENS: CONTROLLER BYSTEM: LIKE REDLMDAMCY

Az PASS. FEDUMDANT NARDUARE TTEME ME CAPABLE OF CHECEDUT DURING NORMAL GROUMD TURMARDUMD,
B: PASS. LSS OF A REOLWOANT HARDWAME 17EM 15 UETECTABLE OURING FLIGHT,
C: PASS. LS9 OF REDUNDAMT HARDWARE LTEMS COULD NOT NESLLT FRGM A SIMGLE CRECIBLE CVEWT,
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Aprit 19, 199 CRITICAL ITEMS LIST PAGE ¢
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|cIL 1TEM:  F2o0-cE-m1| BESTCN | DOCLMERT REF . |
| |ALL CAUSES: DUTPUT ELECTROMICS: 2 KNx EXCITATION VOLTAGE FATLWRE (11 £} HOMEYMELL MLOCK 17
| PMEA YOL ¥ OF-F24
THE PROPELLANT YALVE AVDT POSITION INDICATORS ARE REDUNDANT ELEMEWT PAIRS ¢13. A FAILURE IN BOTH COMTROLLER CMANMELS [C11 DENGBYTTAL
CMULTIPLE FALLUREY, RESLATING IN LOGS OF FUNCTION, RESLLTS 1M WYDRMLIC LOCKU® (2). THE CONTROLLER (WITH SOFTUARE) L% (2} CPADSROND
| CONFLQUNER TO DETECT AMZ RESPONO PROFEALY TO OUT OF QUALIFICATION LIWIT FAILURES, INPLEMENT THE APPROFRIATE REDUNDANCY L 9% i ¥74
[AMAGEMENT RESPOMSE, AMD COMMANO R SAFE EMGINE STATE WNEM CONTAOLLER REDUNDANCY [S LOST ¢2). WOWEVEN, TAE COMPRCLLER 3.2.1:83
CWITH SOFTUAREY IR WOT CAPANLE OF DETECTING DR RESPOMDIME MO A FAILURE WHICH RESULTS [4 THE LIMITS BEIMG WOK]TONED 3.2.1:0.%
FAILING WITHIN ENGINE REDLINE LINITE O LITHES NOEMAL EMGINE OPERATINE CONDIT |OME (2. T 3.2.3:2.3
3.2.33
3.2.3:
124
[
ELECTRICAL, MECHAMITAL, iMD ELECTROMECHANICAL PARTS FDR THE CIRCUITS IWMOLVED IN THIS FUNCTION MAVE BEEN SELECTED FACH  [¢11 ASMOT924,
THE CLASS 5 DR EGUIWALEST APPROVED PARTS SELECTION LIST 1), OUALETY ASSURANCE AND SCREENING REQUINENEATS FOR MicH ]  B5mo3e
RELTAB|LETY MICROCIACUITS 42), AMD THE SPECIFLCAT[OW COMFROL DRAMING FOR MICRDCIRCUITS, MOWOLITHIC SILICOW, AND {121 ASMOEToL
TRAMS| Y00 -TRAHSISIOR LOGIC (TIL) FAMILY DF DEVICER (3). PRICR O INSPALLATION ON THE CARD BSSENELIES, DIMPOMERTS ARE  |(3) BSMD3T6é
SURJECTEC 70 N BURN-IN RFEKIDD WHERE PARTS ARE ENERCISED AT TEMPERAILRES 1N EVLESS OF RIRMAL CONTROLLER DPERATIME [t41 Bsmozars
ESVIRONAENT, BUT LESS THAN LOMPOMENY MAXIMM SFECIFPED OFERATING ENVINOMMENT, TD SCNEEN FDR EMFANT MORTALITY (3. 1M [¢53 DSHGA9Z7MI
! ARDITION TD THESE NEGUIAEMEMTS, ALL COMFOMENWTS ARE DENATED FROM THE MAXIMUM RATING AT OPERATIMG EATREMES {5), |
' CLEAML IMESS AWD ALL FROCESSES LSED DIRING MANUFACTURE ARE CONTROLLED BY SPECIFICATION RESJIREMENTS ¢5). |
2 [
H THE COMTROLLER DESIGN MEETS ALL CE1 FAI1-OPERATE/FALLSAFE REQUIREMEATS FOR THIS FATLURE MODE ¢11. NEDUMOAWT COWTROLLER  {r1) CPIZOMOMO3N
CHAKMEL FUMCTEOMS ANE PATSICALLY SEPARATEL WITHIM THE COWNTROLLER HOUSING (23, CIRCULTS ARE DESIGNED TO FAEVENT (7] DSHEATII
, BRIDGIME (2], ALL EEE PALTS ARE REQUIRED TO HAVE COMFORMAL COATING, AND TNTERNAL WIRENG 1% INSULATED TO PREVENT SHORT (31 X5MD3Y2h
| {CINCUITS FROM CONOUCTIVE CDWTAMINATLION (5). ALL ELECTRICAL COMPOMENTE ARE CONTALIWED WITHIN THE CASE STRUCTURE UNICH 1% [{4Y ERM4T>-04
| IPRESFURIZED WLTH A POSIVIVE PRESSURE IMERT GAS BACKFLLL T PREVEWT COMTAMIMATION (2). MWHERE APPLICANLE, ELECTEDMAGMETIC [{5) NOMEYWELL NLOCK B
INTERPEREACE SHIELDING £5 FROVIDED AND CIMCUIT IRTERCONMECTS USE TWISTEDR PAIR WIRIMG (?). MLL CIRCUIT CARDS ARE KETED FREA VDL 1 1
T THEIR MESFECTIVE CONMECTION |DCATIDNS TQ PRECLUDE EMPROPER [NSTALLATION (2. RAM® CLAMPS ARE UTILIZED TO PRECLUDE
I WIRRATION INDUCED CARD FAILURES (). OESICM DF CIRCUET CANDS AKD DETERMINATION OF COPPER PATH TRACE SPACING, WEIGHT,
| AND WIDTH §5 COMTROLLED BY SPECIFICATION (2). EACH UMIT [PRODUCTION AMD RECYCLE) 15 REOUIRED TO FASS A FLMCTIOMAL [

ACLEPTAMCE TEST UMDER EMVIROMMENTAL COKDITIONS BETOMD THUSE SEEA DURING MONMAL FLELES OPERATEON WITHOUT CEGRADATION OF
MARDWARE LIFE EXPECTANCY €23, A MOAST CASE CIROUIV AMALYSTS UAS PERFORMEC 70 VERIFY MOMINAL OFENATION AT SPECIFICATIOM |
LIMITS (4). AN AMALYSIS YMS REQFORMED BY XONETWELL TO ASSAURE WO S[MELE POIMT COMBONEMT FATLURES ARE NMHERENT TO THE
CONTROLLER CESLEM {5].
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PAGE 3

IciL 1TEm:  F200-c8-01|
i [DESIGH QUALIFICATION TESTING OF THE CONTROLUER ASSENELY WAS BEEN PERFORMED [NCLLDIMG: FAUILT |NSERTION TESTENG {1),
|RSSEMBLY THERMAL CYCLINE [2), CASE AND ASSEMELY VIBRAYIOM TESTING (3), ELECTRCMAGHETIC INTERFEREMCE AMD SUSCEPT 114 1Y
TESTING {42, COUSTICAL WOISE TESTING (5), CASE WLTIMATE PRESSURE TESTING (), AND ASSEMBLY BREAK DPEN 1MSPECTION (7).
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leIL 1EM: F20B-ca-Bd |

A e e TN N AL e e mmmE R m s arrmmEEEL Ra -

| FOSSINLE CAUSES | SIGNIFICANT CHARACTERISTICE
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|REt4P3 . CONTROLLER

ASSEMBLY INIEGRETY

MATERIAL INTEGRITY
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INSPECTION AMD TESY

I THSPECT KM (5} /TERT(S)

CLEANLIMESS REQUIREMENTS ARE YERIFIED FER SPECIFICATION URING MANUFACTURING OF THE
COMTAOLLER ASSEMELY.

EWVIRONNENT COMTROLS (TEMPERATURE, HUMIDITT) ARE ENFORCED DUSING ASSEMBLY AKD TESTING WER
EFECIFICATION REOLH REMENTS.

TCr PREVENT COMPONENT DAMASE, STATIC ELECIRICAL DISCHARGE FOTENTIAL 15 COMTNOLLED BUR MG
MANLFACTUN IMG PER EPECIFICATIOM REQUIREMENTS.

[MATERIAL INTEGRITY 15 VERIFTED PER SPECIFICATION REQUIREHEATS,

L T

| COCUMENT REF.

(1) TRELOFRZRZ
TRENBO?0Z
TRELOABISE
TRELOABD5D
FREDA0M
Ta3s090z07
TA340A0204
TR 080205
TRIZ DRDZ0A
TRAL DB
TR banz0e
TRALOR021D
TRE083021
TR34085 022

(2}

£3

4y
52
(6}
4]
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| DOCUMENT REF.

A rmEEE I ERL o — s mr—rrToaTTEEE

RE14ES

IC1493

DENGEPTTAT

DENGBATIAT

RC1495
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acll 19, 1996 CRITICAL |TENS LIST PAGE &

________..__..,.__.._.._..‘.______,.,..,__,,__.‘.,_.,_.______,_............._.____,.______,....._.,....____._____-—-1-.----___-.-...-.....___--.-....-.-.--.-----..----a_._1-.-....___.....----_--- P -

= N-RAY OF COMYRULLEN INFERWAL CAELES AND WiRES. . DEHGBTTTAL

{CIL 1TER: F206-CE-01 | : [NSPECKTOM WhO TEST
_______-—----1-----..---—+—..--—-----.-.-_a—--—--—--------a-----—-—---‘-----.....-____......-..-.--.---------.-......__________.-.-...‘________.,......;___.......__..._......d_.,., AL mmma—came.
| POSSIBLE CAUSES | SIGMEFICAMT CHARACTERISTICS | INSPECTIODNCS )/ TEST{S) [ DOCUMENT KEF.
T N NN A s am e R i ey rrEm R ERAEE R RS — e = i .......____-..........__...,...-.......-.---.------.1-.-...--.-._-—-1.......-...----.......-.......____......-...____..q,_.._..._____.,._____.________
| [PROTECTIVE FINISHES AND MAIEREAL SELECTION TG PREVENT DETRIMENTAL EFFECTS FRIN AC1LGY
| ENVIROUMENTAL EXPOSUNE, SFRESS CORNOSION, AWD ELECTROLYTIC ©IRNOSION ARE YERIFIED PER WSHE- SPEC- 250
SPECIFICATION REOUINEMENTS.
FUUABLLITY REQUIRENENTS ARE WERIFLED FEN SPECIF ICATION REQUIRERENTS. RCT4TY
INTEGRITY OF ELFCTRONLCS THE FOLLOWING PROCESSES ARE VERIFIEND PER SPEC!IFICATION DURING WANUFACTURING OF THE CARD
NSSEMBLIES!
| - CONSTRUCTION OF PRINTEC CINCUIT BOARDE, |RLIEDDS
! = INSTALEATION OF TERMLNALS. RL 10067
- PLASTICS AMD ELASIOMENS FOR ELECTRONIC EMCAFSULATION, R 10008
- SCLDERED ELECTRICAL COWMECTI{MS. ' AL 10005
- POST-SOLDERING IMSPECTIDN FREE OF SALATTER AND CONTAMEMATION. AL10GHP
- ELECTRICAL BONDING. RG1473
| = COMPOMENT LEAD AND ENTENCTMNECTION MATERIAL SELECTION. A5M03728
« FREE DF COWTAMINATION AFTER COMFONMAL COATINS. AC1493
M .
n WELD INTEGHETY JALL WELDS ARE VERIFIED TO DRANING AMD SPECIFICATEON REGUIREMENTS. RLICDIT
ra !
= PRE-CLOSEQUT TESTEMG AND THE FOLLOWING TESTS ARE PERFORMED AT THE CAND/COMFDMEMT LEVEL DUNIMG MANLIFAL TUR [MG:
| ERSPECT IOM :
. | | - PARTICAL IWPACT MOISE DETECTION (PIND} TEST ON HTERID MICADCIRCUITS AND CAWITY TYPE JosHeaeTTAY
| I DEVICES. |
I - ULTRASOMIC SCAN TEST FOR OELAMINATION CERAMIC OW CAPACITORS {CKRDS AnD CIROS). josHCERTTAN
| + BURH-IN PERICU FOR ELECTRICAL PARTS. 2INIGI2A
| + INSULATION RES1STAMCE AUD COMTINUITY YEST. DSRGEOTTAL
| - DIELECTREC WITHSTANDING WILTAGE, - DSHCERTTAT
| - FUNCTIOWAL TEST. DSHERRTTAL
I
I




April 19, ._.& CRITICAL ITEMS LI%T FAGE 5
lcIL ITEM: F20D-CB-01 | INSPECTION AND TEST |
--—1--1-1------.--------1.--1”-.1-.---r----a---------.--...-a_.___,..,...,....,.,....-.....____...,.....,...__,........“_____,..._‘_._._______________......__._._...._____,_..__._._____.__,______,_1___ I
| POSSIBLE CAUSES | SIGNTFICAN) CHARACTERISTICS | [NEPECTIOM(S]/TEST(S) | QOCLMENT BEF. |
..._..........._..__..________.-..-..-.;...-_a_._-—-----—--1-----’a----—--.----.----------a----------—-------------.-.---r--- -------a-u-------------------A------.--r--l-.-----—--.-.--.;___..____.,._.
| | THE FOLLOWING IKSPECT IONS ANE PEAFORMED OW THE COMPLETED ASSEMBLY PREGA TO FINAL CIDSURE: |
| I I
| | - INTEAMAL AND EXTERWAL CLEAML [MESS. RCI4T
| - CARD DIMEMSIDNS ARE WERIFIED AT CARD ASSEMBLY. PSHEARTTAL
! - CHABSTS CAVITY INSPECTION FOR COWTAMINATION. ; RCIATA
| = ELECTRICAL CNTERFACE COWMECTIRS. RCYATS
| - CARD INSTALLATION AWD SOMFIGURNT LON MR ET. |oskEprTal
| - CONFORMAL COATING OF EEE FARTS. BSWOGP28
|
| ACCEPTMICE TESTE THE FOLLOMING TES1S ARE PENFORMED BY HOMEYWELL DUNIMG LCCERTANCE TEST|NG:
= NERMETIC SEAL AKD PAESSURIZATION PORT LEAL TEST, [ 14 [0} |
- FUNCTIOWAL TEST JHCLUDING: . 1553 |
+ QUTPUT IATERFACE, [RE14YS
- CHECKOUT,  |rctey
- OPERATIOW, 1M
| - CONTROLLER CHECKTUT. RCY1493
| - HIGH YEMPERATURE OPENATION. RCI147S
L I | - LOM TEMPERATURE OPERATION. RC14T) I
" | - YIBRATION TEST IMG. RC1591 |
g | - FIMAL FUNETIDWAL VEST. RC1453 |
|
|HOT FIRE ACCEPTAMCE TESTIMG COMTROLLEN DPERATION [X WERIFIED THROMGH ENGIME HOT FIFE ALCEFTAALE TESTING. RLO05E1
| £GREEF RLN)
[MERMETEEL SEAL INTEGAITY INTERWAL PRESSLME 15 MOM|TORED BURING COMTROLLER OPERATION. ' MESD Wi 1AND. 040
FLIGHT FLOM YESTING THE FOLLOMING TESTS ARE PENFORMED DURING FLIGHT FLOW YEHICLE PROCESSING.AMD AFTER AMY |
HAINTEMANCE OR FEPLACEMENT ; |
I |
| | - COMTROLLEA CHECKOLT. . [msD watAND.DAS
| - SEMSOR CNELKDLT, |omesn wiiao0, 010 |
I - FLEGHT READINESS TESY. [oMRSD ¥41450.030-A I
| - SELF-TEST. TP ORI |
| I
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_____________________________________________________________________________________________________________________
...................................................

FAILLRE MISTOAY! COMPRENENSIVE FATLURE HISTORT DATA 15 MALNTAIMED TN THE FROBILEM REFORTING DATADASE (PRANS/PRACAY,
REFERENLE: HNASA LETVER SAZ1/808/%04 AND KOCKETDYNE LETTEA BORCODPTAY.

I
]
I
I

CIL ITEM: F200-(B-01 | INEPECTIDN AND TEST |
{ POSSIBLE CAUSES | SICNIFICANT CHARALTERISTICS | INSPECTIOM{5Y/TEST{S} | DOCUMENT REF, |
.......-.-......--;;;a----,-}-..-......-.....a“.__-—-—-,..-...-..--..;.__—-----—-.-.-.---.-._---—-----—---------------1--....-..___,................-.-.a__.-—--.........._-_-....l,...-..“.______.‘_ - I
JALL CAUSES: RE1493 - COMTROLLER RE1493 |
I PRE-FLIGAT CHECKOUT THE FOLLOWIRG TEXTS ARE PERFORMED DURIMEG LAUNCH COUNTDOMN: !
I |
- PRE-CRYD LOABING CHECKOUT THCLUDING CONTROLLER AND SEMSOMS. DNASD SOAFAD. 213 |

- SELF-TEST, CRADLRDNTE |

| I : |
| COWTRGLLEN DPERR1ICM IS VERIFEED BY THE GROUMD LALMCH SEQUEMCER PAIOR TO EMGENE START BY  [LAUNCH COMMLT CRITEN(A |
ACCEPTANCE DF COMMANDS PURGE SEQUENCE &, FOMER LEVEL, MO START ENABLE. BAE-£-1125 |

|
CONTINUGLS SELF-TEST [8ME TEST 5 PERFORMED EVENY MAJDR CYCLE 1D VERIFY HARDWARE IRTEGRETY. (LAST 1ESI) CRAASRODOS |

I |

I I

I

|

|
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OPERATIONML LISE: FAILURE MODE CAN BE DETECTED IN REALIIHE OT THE FLIGAT CONTROL TEAM WHO WTLL EVALUACE EFFECTS IFOW VEHICLE FERFORMANCE ANMD ABORT CAPAMAILITY. BATED
O THES EVALUATION THE APFROPRIMIE ANORT MODE ORf SYSYEM CONFIGUAATION WILL BE SELECTED. FAILURE BETECTLON CUES AMD ASSOCHATED SSHE PERFORMMNGE bald
NAYE HEEW COORCIRATED BETWEEN THE ENSIMEERING AAD FLAGHT OFEEATIONS ORGANIZATIONS WITH THE RESPOMSES DOCUMENTED IN MESSI0M FLIGHT MULES.
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