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April 19, 1996 CRITICAL PTEHS LIST FAGE 1
1) CIL 11EM : F200-87-01 T} PREPARED T EUHE NELIABILITY
2) FMEA COOE : F201B-82 B} APPROVED .
1) CoOMPORENT z VIRNATICH SIGHAL PROCESSOR ELECTROWECS {VSPE} NFFTF AKD HEQTE 9} QATE : M- 19-04
&) PART MUMBER : REIWYS 103 NEVISIOH/CHANEE @ -00YD
%) SYSTEMSSUBSYSTEM : COMTROLLERSF200-XX { FASIOS REDLINE ACTIVE) 113 EFFECTIVITY : -0%
&) FAILURE MODE : FAILLRE OF vsPE 123 MAIARD REFEREMCE: ¢ SEE L ISTINGS BELDW
- : 13} ECCED # :
OOt s NSRS 1 0.~ 12+ W= 71 S
| PHASE | FASLURE DESCAIPTIONFEFRECT | CRITLEALITY |
| M [FRILUNE OF THO CHARNELS OUTSIOE OF OUALLFICATION LINITS CAUSES CHAMNEL DISQUALIFICATION RESULTING IM A LOSS OF l. 1R |
| -2 |REDUENE FROTECTION. LOSE OF VEHICLE DUE TO TURROPUNP FALLURE MAY RESIAT 1F EMZESSIVE VIERATION OCCLRS AWD [S WOT HAZARD REF:; ME-C15,M ||
| |QETECTED, ME-DTE M |
| |
| |REGUMDANCY SCREENS: CONTACLLER SYSYEM - TUREOPUWP SYSTEM: IMLIKE RECUMDANCY |
| [2oreemrnes s ,
I | ]
|[A: PASS. RECUMDANT HARDWMARE [TEMS ARE CAPABLE OF CHECKDUT OLRIAG HONMAL GROUND TURMARDUND. ]
Bz PASS. 1055 OF A REDUMDANT WARDWARE !FEM |5 BETECTARLE DURING FLIGHT.
[€: PASS, 4055 OF REDUNDAUT HAADWARE ITEMS COULD WOT RESULT FROM & STHGLE [CRECIBLE EVEMT,
I
£H [FRILURE OF OHE QUALIFIED CHAWMEL WITHIN REDLINE LIMITS MEZUL1S % LOSS OF REDCLIAE FROTECTION, LOSS OF VENICLE DUE T4 1k
4-1 | TURBCFIMP EALLURE MAT RESULT |F ERCESSIVE WIBRAITON OCCURS AWD L[S MOT DLTECTED. HAZARD REF; ME-CV5,H l
HE-D15, M
REDUMCANCY SCREENS: LCONTROLLER STSTEW - TURBOPURP STSTEW: UNLIKE REDUMDANCY
Az PASS.  REDUWDAMT BARDWARE ITEMS ARE CAPARLE OF CHECKOUT OURING NORMAL GROUWO TURNAROUMD
. ez FAIL, LOSS OF A NCPUHOANT HARDHARE (TEM 15 MOT DETECTABLE DURTNG FLIGAT. |
| |[€: PR35, LOSS OF NEQUMDANT HAROWARE 1TEMS ZOULD KDY RESULT FROM & SIWGLE CMECLALE EVENT, :
I I
| sH FRILURE DF TWO REMAINIMG OR ALL QUAL |FIED CNANNELS OUSIDE OF REPLINE MORITOR LIMITS CAUSES ERRONEDUS ENGINE SHUTROWM, 11
§ &4 MESS1ON mBORT. HAIARD WEF: HWE-CIS N
{ HE-DIS H
| |REOUNDAKCY SCREEWS: CONTROLLER SYSTEM - TURBDPUMP SYSTEM: LUNLIEE REDLNDAHCY
I cmmtsssmmsmsErmrrn 'l
!
i Az PASS. REOUWDANT NARDMMRE [TENS ARE CAPABLE OF CHECKOUT DUNIKG WORHAL CROUWD TLRMARDLMWD.
| B: PASS. LOSSE DF A REDUNDAMI HARDWARE [TEH 15 DETECTABLE DURIMG FLIGHT .
| C: PASS. LOSS OF REDUNGAMT HARDWANE ITEMS COULD WOT MESUNLY FROM A SIHGLE CREQIBLE EWENT.
| I
| I




April 19, 1750 . CRITICAL ITENS LI3T PAGE 2

[CIL LTEM: F200-BZ-DI | DES &N I DOCURENT REF. 1
ALL CAUSES: IMPUT ELECIRONICS: YIBRAFION S1GNAL PROCESSOR ELECIRONILS (1} (1) HONEYVELL BLOCK ||
EMEM VOL IV |E-£21
I THREE VIBRAFION SENSOR CHANMELS ARE PROVIDED FOR EALE HIGH PRESSURE TLREOPUMP (1}. AGREEMEKT BETUEEM 1 OF ) CHAMNELS 1} OSNEROTTAL
(2 OF 3 IF YHIRD CHANMEL 1§ GISQUALIFLED) CONSTITUTES A GOOD YOTE [Z). A FAILUNE MUST OCCUR TN TWO CHANMELS (MULTIPLE  [(2) CRADSROMOS
FAILUREY TO CAUSE LOSE OF RuNCTION {23, WIBRATIDH DEGITAL DATA I3 TRANSNLITED I THE VEWIGLE DATA TABLE AMD ¥IHRAT [CM 5.1.3:3
SHUTDOWN LIMIT EXCEEDES MOWITORING CAN BE PRECLUDED BY OPERATIORAL DATA (2). THE COMTROLLER {MITH SDFTMAREY 1% . $.2.1:6.2
[COMFLGURED Fil DETECT AN RESPOMD PROPEALY TO CUT (F DUALIFICATION LINET FAILURES, IMPLEMENT THE APPROPRIATE REDLWDANCY T %232
| [MAMAGEMENT RESPOWSE, AMD COAMD A SAFE EMGINE STATE WNEM COMTROLLER REDUNDANCY 15 LOST (). HOWEVER, THE COMNTROLLER 3.2.3:3
i CWITH SOFTWARE) 18 NOY [APABLE OF DETECTING DR RESPOMDING TD A FANLURE WHICH RESULTS TH THE LINITS BELAG MOK]TORED 3.2.3:% 1
FAILING WITHIN ENGINE REDLIME LINETS OR WITAIN MDRMAL EMGINE DPERATING CONDETIONE {(2). 3.2.3:5.4 [
3.2.4
| .
|ELECFI.II'.‘M., MECAANICAL, AND ELECTROMECMAMICAL PARTE FOR THE CIRCUITS THUYOLVED IW THES FUNCTION HAVE BEEH SELECTED FROM (1) B5M03924,
[THE CLASS B DR EGUIVALENT APPROVED PARTS SELECTEOW LIST {13, DUALETY ASSURAMCE AMD SCAEENING REQUIRENENIS FOR W1QH B5MO3929
[NELIABSLITY WICAOCIROUETS ¢2), AMO THE SPECIFICATION LOMTROL DRAUING FOR MECROCIRCULTS, MCOMOLITHLE SILECOW, AND (2) BSMO2TL
M I!Eﬁﬂils'm"lﬂﬂ!l!l’lﬂ LOGIC (TTL) FAMILY OF DEYILES {13, PRAIOR TO INSYALLATION OM FHE CARD ASSEMELIES, COMNPONEMTS AEE (3) BSHOOTEE
! |5‘LHJ'EE'IED TO & NUKN-IM FERIGD WHERE FARVE ARE ENERCISED AT TEMPERATURES IN EXDESS OF ADRMAL COMTROLLER OFERAT ING 4 BSMOIETS
E |I:'WHIE“EHT, BUT LESS THAN COMPOMENT MAXIMUM SPECIFIED OPERATIHNG EWYILOWMENT, TO SCAEEW FOR IHFANT MORTALLITY (&), L] 5] DESHGAD?TTAI
o [AODETION 10 THESE RECAFEREMENTE, ALL COMPOMENTS ANE DERATED FREM THE MAX[MUN RATING AT OPERATING EXTREPES {5).
CLEAKLJNESS AND ALL PROCESSES WSH) DIRING MAMUIFACIURE ANE COWTROLLED AT SPECIFICATION RECUIREMENTS {5). |
THE COMTROLLER DESIGN MEETS RLL CE1 FAIL-OPERATE/FAILSAFE REGUIREMENTS FOE THIS FAILURE ROOE (1}, MEMMPANT CONTROLLER {11 CPI2MO003E
CHANNEL FUNCTIONE ARE PRYSICALLY SEPARMTED WITHIM THE COMTROLLER WOUSENMG [2). CLRCUITS ARE OESIGHNED TO PEEVENT {2 DEHGBSTTAL
BRIOGING (2}, ALL EEE PARTS ARE REQUIRED TO HAYE COMFORMAL COATING, AMD INTENWAL VIRINE 15 INSULATED TO PNEVENT SHORT [€33 a5mO352M

CIRQUITS FEOH CONPUCTIVE COMTAMIRATIDN (33, ALL ELECTRICAL COMPOMENTS ARE CONTAINED WITHIN THE CASE STRUCTURE WHICH 5 |(6) ES2geT2-0) |
PRESSUMIZED WITH A POSITIVE PRESSURE INERT GAS SACKFILL JO PAEVENT CONTARINATION (2), WHERE APPLICABLE, ELECTROMAGNETIC |C5) NOKEYRELL BLOCK |
INTENFERENCE SHIELOIMG IS FROVIDED AHD CIRCUIT INTERCONMECTS USE TWISTED PAIA WIAIME (27, ALL CIRCUIT CANDE ARE KEYED FMER WL |

TJ THEIR RESPECTINE COMNECTUOM LIER]IONS TO PRECLVE [NPROPER I1WSFALLATIDN (2). RAMP CLAMPS ARE UTIL!IED TO PRECLUDE
YISRATION IMDUCED CARD FAICURES (2). DESIGN OF CIRCUIT CARDS AMD CETERMIMATION OF COPPEN PATN TRACE SPACING, WEIGHT,
AND WHDTH IS CORTROLLEDR BY SPECIFICATION ¢27. €ACE (MIT {PRODLTTION AND RECYELE) IS REGUIRED !0 PASS A FUMCTIONAL
ACCEPTANCE TESY UMDER EWIRONNENTAL COMDITIONS EEYON® THOSE SEEM OuRIND WORMNL FELD OPEAATION WITHOUT DESRADATION OF
WAMDWARE i PFE EXFECTANCY f£). A WORST CASE CIRCULY AMALYSIS WAS PERFORMEC TO VERIFY WOMINAL DPERATION AT SPECEFICATION
LIMETE {42, AN ANALYSESE WAS PERFOAMED BY HOWETWELL TO ASSURE WO SCNGLE POINT COMPOMENRT FRILLRES ARE INHERENT TO THE
CONFROLLER PESIGN {5}.




Roril 19, 1954 CRITICAL ITEMS LIST PAGE 3
fcIL LTEW: F200-32-0% | DESI N | DOCUMENT REF, |
IDESIGA QUALIFICATION TESTING OF THE CONTROLLER ASSENBLY NAS BEEW PERFORMED IWCLUDING: FAULT 1USERTION TESTING (19, (11 TRIGOTOEZ !
[ASSEMBLY TNERWAL CYCLING (2), CASE ANG ASSEMELY VIBRATION TESTING (1), ELECTROMAGNETIC |NJERFERENCE AMD SUSCEPTIAILITY THI4B8002 i
| TESTEME (4), ACQUSTICAL NOISE TESTING (5), CASE ULTIMATE PAESSURE TESTING [5], AMD ASSENGLY BAEAX OPEM [NSFECTION ¢73. THEADBA250 i
I TR34088259 |
| (2] TH3A080ZT ]
TR340B020T |
(3] TRBS080204 I
L TR340M0Z05 I
| TR34080206 |
INT40AMM I
(%) [AF080209 I
| £53) TRISDEIO |
| (B TRISDBSORT
| : {7y TALDBSO22
[CIL [TEM: F200-BZ-0) | INSPECTION AMD TEST |
e e e
| POSSIBLE CAUSES | STGNIFICANT CNARACTERISTICS | INSPECT M5 ) STESTLS) | DOCUMENT REF.
._____‘______________,_._..._.___._.______________________+_,..,...._....-.....‘....____,...................._.._______...........,........................___.__,._..............____|._.,..,......._....................—.
JALL CAUSES: RE14P1 - COMIROLLER |RE14%3
| .
| ASSEMELT IWTEGRITY CLEAKLINESS REQUIREMEMTS ARE VERIFIED PER SPECTFICATION DUNING MAMURACTORING OF THE rC1503
| CONTROLLER ASSEMILY. '
ENYIRMMEUT CONTROLS (TEMPERATURE, HUMIDITY} ARE EMFOALED DURIMG ASSEMBLY AMD TESTING PER [DSHGBITIAN
SPECIFICATION REQUIREMENTS,
TO PREVENT COMPOMEMT DAMAGE, STATIC ELECTRICAL DISCMARGE POTENTIAL |% CONTROLLED DUN IWG |mvnm

| MANUFALTURERG PER SPEC|FICATION RECUIREMENTS, |
I . |
'I"' [MATERIAL INTEGRITY MATEREAL [NTEGRITY 15 VERIFIED PER SPECIFICATEON REOLREMENTS. [RT1493 |
3 ! I |
—
-



April 19, 194 CRITICAL 1TEME LIET PAGE &

armmsammamms .-..----__..__---------.--.-.—--u--------—---.---------u--------—-------------------—--------------f-.-...-.............-..-.-_...-....-ul--_--....-___....___ s

|CIL ITEN: F200-8Z-01 | INSPECTIDN AND TEST |
...-....;...;..‘____.,..‘................-..-----_--...-.-.-...-..;--....a._____,...........-.....-----_aa-—---—--—----------—-------1...--.-.---n-----—-—----v------------—-—-.1-.--.--___...___,__*_
| POSSIBLE CAUSES | S1GNIFICANT CHARACTERLSTICS | INSPECTIOM{S/EETIS) | DOCIMENT BEF, 1
_______,..,.......d‘___*__________".-.--..-.---.-.-----____+..-.--...---..------‘-u------—-'-1-—----------------1-..-.-----.-----“------.-----------ua--—--—|-—1--.-----a--."....__...__
[PROTECTIVE FIKISHES AMC MATERIAL SELECTION 1D PREVEMT CETRIMENTAL EFFECIS FROW AC1493 |
[ENVINONMENTAL ENPOSURE, STRESS CORROSION, AMD ELECTROLYYIC COMRGSTON ME VERIFIED PER M5FC-SPEC-250 |
SPECEFICAT IDN RECKI[RENENTS, : |
I |
FLAMMABELITY REGUINEMERMTS ARE VERIFIED PER SPECIFICATION REQUIREMENTS. RC1453 |
{
LKTEGRI T¥ OF ELECTROWICS ITHE FOLLOWING PROCESSES ARE WENIFIED PER SPECIFICATLOM DURING MANUFACTURENG OF THE CARD |
[mszEmBL IES: I
|
- COWSTRULTIOH OF FRINTED CINCUIT BUARDs. RL. 194005
! - INSTALLATION DF TERMIMALS. . rL1QOD?
- PLASTICE AND ELASTOMERS FOR ELECTROMIC ENCAPSLLATION. FLiGDE]
- SOLOERED ELECTRICAL COWNECTLOMS. FL1000Y
- POST-SOLDERIKG INSPECTION FREE OF SPLATTER AND COMTAMINAT (M, RL100g%
= ELECTRICAL BOWDING. RE1473
- COMADMENT LEAD AMD IHTERCOMMECTION MATER1AL SELECTIOM. ASHIAR 2N
- FREE OF CONTAMINATLON AFTER CONFORMAL COATENG. Ll ]
- I
! WELD [HTEGRITY ALL WELDS ANE VEREFIED 10 ONAMING AND $BECIFICATEON REOLIREMENTS. RLI10OTI _ |
iy i
—
o PRE-CLOSEOUT TES1IMG AND THE FOLLOWING TESTS ARE FERFORMED Al THE CARD/COMPOMENT LEVEL DURLNG MANLFACTURING:
[NSPECT 10H
= PARTLCAL IMPACT WOLSE DEYELTION [PIWD) TEST OM HYBRID MICRDGIRCUITS AMD CAVETY TYPE DEMGEPTTAT
DEVICES.
- ULTRASIMIC SCAM TEST FOR CELANIWATION CERRMIC ON CAPACITORS {CKRDS AWD CIH0&). | DSNGERTTAT
- BURN-IN PERIOD FOR ELECTRICAL PARTS. | Bse03e28
-+ INSULATION REEISTANCE ANWD COWTIHUNTY TEST. - |osHGESTTAY
- DIELECTRIC WITHSTANDIME WOLTAGE |pEHEROTRA
- FUMCTIDMAL TESE. : |BERGBRTTAY
- N-RA¥ OF COMTROLLER IWTERMAL CABLES AKD WINES. {GSHGBRTTA




April 19, 1994

CRITICAL ITEMS L1ST PRAGE 5

[CIL ITEM: F200-B2-01 |

T Tl AN EEEEA AL -

| POSSIBLE CAUSES

glz-4d

W n N L R e e e e e s mmEmAaE RALAAL oo immaae oo

| SIGMIFICAAT CHARACTERISTICS

L e e L Ll L L L L T Ly,

ACCEPTAKECE TESTS

HOT FIRE ACCEPTANCE TESTING
{GREEN RUN]

|PERMETIC SEAL IMTEERITY

FLIGRET FLOW TEIFINE

_—.,.......‘_.._-....h_.___...L__._____,.....‘_____,,___,__.,,_‘_L_,.________,,_,_____‘___I______'__

INFPECTION mkD TEST

| TMSPECY TONL ) /IESTLE) | POCUMENT REF.

A e e e e e e T A IEEEAA LA e === pwan

THE FOLLOUING IMSPECTIONS ARE PEMFORMED ON THE COMPLETED ASSEMBLY PRIOR TO FEMAL CLOSRE: |

- TMTERUAL AND ENTERMAL CLEWWLINESS. RC146%
- CARD OKIMENSIDMS ARE VERTFIED AT CARD ASSEMBLY. DSEGEVTTAY
- CHA3ZSIE CAVITY IMSPECTION FOR COMTAMIMATIDN. | REIS93
- ELECTAICAL THTERFACE LDMNECTORS. |ctees
| - CARD INSTALLATION AMO CONFEGURATEON Amit. } DSHEIRTTAL
| - TOMFORANL COATING OF EEE PARTS. BSMOEPZE

THE FOLLOWEING TESTE ARE PERFOAMED ET NONETWELL DUl IND AGCCEPTANCE TESTING:

- HEMMETIC SEAL AND FRESSURIZATION MOAT LEAK TEST. RCT493
- FUNCTIONAL TEST INELUDIMG: AC149%
- OUTRIT INTERFACE, RC1493
- CHECKOGT, LA
- QPERATION, ' RCILOT
- CONTRLLER CNEUNOUT, RC1493
~ HIGH TEHPERATURE OPERATIOM. ACTEH3
| - LOM TENPERNTURE ORENRTION. |RE14sm
| - YIBRATION TESTENG. 189
< FIMAL FLMCTIONAL JEST. : RC1693
|[CONTROLLER DPENATION IS VERTFIED THROUGH EMEIME HOT FIRE ACCEPTANCE TESTING. RLADAS
' |
INTERNAL PEESWURE L5 MONLTORED DURING CONTAOLLER OFENATION. ONESD v tAno. 04D

THE FOLLOWIMG TESTS ARE PERFOSMED OURIME FLIBHT FLOM VEH|CLE FROCESSING AMD AFTER ANT |

MAINTEMANCE OR NEPLACERENT ; |

| - COMTROLLER CHECKOUT . CHRSO ¥G1AHD, OX5

| - SEWSOR CHECKOUT. CHRSO ¥&1ALO.O10
- SELF-TEST, CP4OSH 008

A e e e e e m A m LA m - m e E R R R s ma oo oo

—— — i ———

. . e e e e S




April 19, 1004 CRIFICAL ITEMS L[5T

........................................................................... [
JEIL ITEM: FloD-p2-01 | INSPECTION AND FEST

,...--.____......-_.-.i....a_____,...;d----,-..d.---...---.-,-...d--,,...._____-....-_---.....--_...----.‘.___...-...___--,

|  POSSIBLE CAUSES | SIGNIFICANT CNARACIERISTICE | INSPECTION{S )/ TESTLS) |

.______,.....____.-.-.*--____...--‘_----.----—--...-_-+-....L___......--,,,.-.-----.--"..

| ’ME-FLIH‘H’ CHECKOLA |TNE FOLLOMING TESTS ARE PERFORWED DURENG LAUKCH COUNTOOWN ! |

FAILURE NISTORr: COMPRENEMSINE FALLURE WIETORY DATA 19 HATWTAINED TN THE PRCELEM REPCRTING DATABASE (ERAMS/PRACA).
REFEFEMCE: WASA LETTER £A21/8A7308 MKD ROCKETRYME LETTER BARCDN 5.

..L_________.._______.-...-..--,.-...-.;--....-.;.__'...-.._-,......._--,.

..._.__,.....-__._____.._______...-;.._.-....___.....___,...._-......___.

OPERATIONAL USE: NOT AFPLICABLE.

gge - 4

Rl amuog,

COCIMENT REF,

T T e e T e AN e e e e s

| - PRE-CHYO LOADING CHECKOUT [WGLUGIWG CONTROLLER, SENSDES, AND PMELMATICS CHECKOUT. [MRSD SoDFAD, 213
| - SELF-TEST. . |crsnerqona
I




