851 -4

Rpril 15, Lo ENITICAL ITEWS L2151 PABE |
1) CIL [TEM 3 FI00-BX-02 71 PREPARED
Z) FMEA DIE + F200-BK ' 8)  APPRUVEU
3) COMPOMENT t HPOTP INTERMEDIATE SEAL FURGE CONTEOL VALVE SOLENOLD ?y BAJE
43 PANT HUMBER : RETLOS 108 NEVISIONSCHANGE
5) SYSTEN/GUBSYGTEN : COMTAOLLER(F200 . Ty EFFECTIVITY
&)  FAILURE MODE t FALLURE TO PROVIDE CURRENT TO MAINTAIN SOLEMOID EMERGIZED 121 NAZAND REFENENCE
13 cime
{ P HASE | FAILUNE DESCRIPTIOM/EFFECT
i L FALLURE TOD MALWTAIN BOTN COTL DRIVERS EMERGIZED AESULTS IN A REDLINE SHUTDOWM ARB THE EHEAGENCY SHUTDOWH (EMSD]
| 4-2 SULEMQID DE-EWERGIZED ENABLING TWSL PURGE THROUGN THE PURGE SEQUEKCE PAV. PNEUMATIC ENGINE SHUTDDMN. HIESION SOAUE.
| LOSS OF YVEHICLE DUE TO WFOTP FAILUEE MAY RESULT [F EPDTP [MSL PURGE FATLURE 1S MDY DETECTED.
I
| |RECUMDAKEY SCAFENS: CONTRADLLER STSTEM - SENSON SYSTEM: UNLIKE RECUMNDAHCY
| At PASS. REDUNDANT WARDAMRE TTEMS ARE CAPABLE OF CHECKDUT DURIME HORMAL GROUMD TURNARCUMND.
| |B: FAfL. LOSS DF A RECUNDANT WARDMANE TTEM IT NET DETECTAHLE DURING FLIGNT.
| C: PASS. LOSS OF REOUNDAMT HARGWARE 1TEMS DOULD MOT MESULY FROM & SINGLE CEEDIBLE EVENT,
]
L FAILURE TO WAINTAIN SOTH COCL DRIVERS EMERGIZED RESULTS [N A REDLIME SHUTDOWN AMD AN EMEMGENCY SHUTDOMM CEMSO) SCLENDID
42 DE-ENERGIZEC ENABLING [WSL FURGE THROUGH THE PURGE SEQUENCE MAV. ENGINE SHUTOONN. WISION ABDRT. LOSS OF VEHCILE DUE
TO HFOTP FATLURE MAY RESILT IF HPQTF [MSL PURGE FATLURE 15 NO1 DETECTED.
REDUNDANCY SCREENS: OCOMTROLLER STEYEH - SEWSOR SYSTEM: GML[EE REDUMDANCY
h: PARS, RECLWDANT HANDWARE 1TEMS ARE CAPMALE OF CHELKOUT DURTMG NORMAL GROUND TURNARCEING .
§: FAIL, LOSS OF A REDUNDANT HAROWARE ITEM 15 MOT OETECTABLE GURING FLIGHT.
fc: PASS, LOSS GF REDUMOANT NARDWARE ITEWS COULD MOT RESLLY FROM A SINGLE CREDLALE EVEMT.
. I '
¢ | FAILURE 7O MAINTAIN BOTH COILS ENERGLZED AESULFS 1N EMENGEWCY SNUTDOWN SOLEWOID DE-EMERBIZED RESPONSE, ENABLING IMSL
4.1 [PURGE TEROUGH THE PURCE SEQUENCE PAV. LISE UF VEHICLE OLE TO HPOIP FAILURE WAY RESULT 1F LDSS OF HROTP INSL SUNGE 15
|MOT DETECTED.
I
|RECAMDANLY SCAEENS: COMTROLLER SYSTEN - SEWSDR SYSTEM: UNLINE NEDUNDANCY
i [A:  PASS. REOUNDANT WARDMARE TTEMS ARE LAPABLE OF CHECKOUT DURING NORMAL GROURD TURNAROLND .
[B: PAIL. LOSE OF A REDUNDANT WANGHARE 1TEH LS MOT GETECIABLE OURTNG FLIGHT.
|c: PASS. LOSS OF REDUMDAMT WARDUARE LTEMS COULD MOT PESULT FROM A SIMGLE CREDEBLE EVENT.
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CRITICAL ITEME {157 FAGE 2
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|ALL CAUSES: OUYPUT ELECTACMICS: SOLENDIO WALVE DRIVER DR FALSC COMMAND PROCESSED TO THE DRIVER (1) (1) WOMEYWELL aLdck 1]
FMEA WL ¥ [X-F14

|[oUAL NEDUNEBANT COIL GRIVERS ARE PROVIDED FOR EACH SOLEMOID YALVE (1). A FALLURE IN BOTH CONTROLLEN CHANMELS [MULTIPLE (1) DSHCARTTA
]Fll LUNE}, REEULTING IM LOSS DF NOLDIMG CURREMF TO A SOLEWDID COIL, RESULTS IK LIMIT EXCEEGED SHUTDOMM AND DE-ENERGIZ)WG 2y LPLOSADDOS

|OF THE EM5SD SOLENCID, EMABLING IMSL PURGE THROUGH FHE PURGE SEQUEWCE PNESSUNE ACTUATED VALVWES (2). THE CONTROLLER 3.1.5:4
CWITH SOFTWARE) |5 CONFIGUNED TO DEVECT AAD RESFIMD FROFEKLY TD OUT OF CUALIFICATION LIMIT FAILURES, TMPLENENT THE 1.2.1:5.
APFROPREIATE REOUNDAMEY NAMAEEMENY RESPONSE, AMD DOMMAMD A SAFE ENGINE STATE WHWEN COWTECLLER REDUMDANCY 15 LOST {Z). 1.7.3:2.1
NOWEVER, TNE COMTROLLER {WITH SOFTWARE} |5 NOT CAPAELE OF DEVECTING DR RESPCMDING TO & FAILURE WHICE RESULTS 14 THE J.2.5:1
LIMITS BEING BOMITONED FAILING MITHEN EMGINE REOLIME LIMETS ON WETHIN NORMAL ENGINE DPERATING CONDITIONS (2). L % 51
324
ELECTRICAL, WECHAWILAL, AMD ELECYROMELHAMICAL PARTS FDR THNE CIACUITS IMVOLVED IH THIS FLMCTION HAVE BEEM SELECTED FROM (1 A5M0372a,
THE CLASS 5 (R EOQULWALENT APPROVED PARTS SELECYLON LIST (1}, @MLITY ASSURANCE AND SCREEMING REOUIREMEHTS FOR HIGH HSNDIRZ
MELIABILLTY MICROCIACUITS [2}, AM{> THE SPECIFICATION COMTAOL DAAMING FOR MICROCIRCUISTS, MORDLITHIC SILICOM, AMD {21 BSHIRTDG
FRANSISTON - TRAMSISTOR LOGIC {TTL) FAMILY OF DEWICES (3). FRIOA TO IMSTALLATEDH OM THE CARE ASSEMBLLES, COMPOMENTS ARE 13) BSNOITEE
SIEJECTED TO A BURM-IN PEALDD WAERE FARTS ARE EXERCTISED AT TEMFERATURES IN ENCESS OF NORMAL COMTROLLER OFERATING {&) BSHOIATS

EMVEAOMMENT, MLUT LESS THAM COMPDMENT MAX!MUM SPECIFIED OFERATING EMVIROHMENY, 10 SCREEN FOP ENFANT MORTALITF (&). LN 151 DSHGBOTTAL
ADDITIIN TO THESE REQUIREMENTS, ALL COMPOMENTS ANE DENATHI FROM THE MAXIMIM EATING AT OPERATIME EXTREMES (5).
CLEARLINESS AND ALL PROCESSES LISED DURIMG MANUFACTURE ARE COMTROGLAED BY SPECIFICATION REQUIREMENTS (%),

THE DONTROLLEA DESIEN MEETS ALL CE]l FRIL-OPERAFE/FAJLSAFE REQUIREMENTS FOR THIS FAILURE WOOE {1]. REDUNDAAT COMTROLLEN (1) CPIZ0ROONZE
CHANNEL FUWRCTTOWS ARE PAYSICALLY SEPARATET WITHIN THE CDMTROLLER HOUSIMG {2). CIRCUITS ARE DESEENED ™0 PAENEMT {21 DENGESTT
BRIDGING £2), ALL EEE PARTS ARE REQUITRED IO HAVE COWFORMAL COATIMG, RND INTERAAL WIRING 15 IHSULATED TD PREVENT SHORT (3) BSMO3?ZD
CINCUITS FROM COMOUCT IVE COMTAMIMATODH {33, ALL ELECTRICAL COMPONENTS ARE CONEATMED WITHIN THE CASE STRUCTURE WHICH 1% {4 ES24478-01
FRESSIRIZED WITH A PUSITING PRESSINE TRERT GAT WACKFILL TO PREVENT CONTAMIMATION {2). WHEME APPLICAHLE, ELECIRDHAGHETIC [{S) NOMEWWELL NLOCE I0
| INTERFEREMCE SRIELDIMG |5 PROVIDED AND CIRCUIT INTERCOWMECES USE TWIS1ED PAIR WIKING (2). ALL CIRCULT CAMS ANE KEYED FHEA WOL [

|72 THELR RESPELTIVE COMMECTION LOCATIOMS 1O PRECLUDE IMPROPER INSTALLATION (2). RAMP CLAMPS ARE UTILIZED T PEECLURE
YIBRAT[OM IHDUCED CARD FAILURES {2). DESIEW OF CIRDUIT CARGE AND DETERMIMATION OF COPPER PATH TRACE SPACING, WEIGHT
AME WIOTR 1S CONFROLLED BY SPECIFICATION (2%, EACH LMIT (PAODUCTION AMD RECYCLE) 1% REGUIRES TO PASE & FUNCTIONAL
ACCEFTANCE TES? UNDER ENVIRONMENTAL COMDIFIONS BEYOND THOSE SEEN DUNING NDRMAL FIFLD OPERATION UITHOUT DEGRAOATION OF
HARCWAAE L|FE EXPECTANCY (2). A WORST CASE CIRCUIT MIALTSES WAS PEMFORMES TO YENIFY NOMINAL DPERATICH AT SPECIFICATION
LIMITS (4%, AN AMALYSES WAS PEAFDRMED BY NOMEYWELL TO ASSUNE MO SINGLE POINT COMPONENT FAILURES ARE | WHEREMT TO THE
COMTROLLER DESICH (5).

F200-0K-02| CESIGH | DOCLMENT REF,




april 15, N CRITICAL TTEMS LIST PAGE 3
JCIL 11EM:  F200-8K-02] BESICH | DOCUMEAT REF. [
i {DESIGH QUALIFICATION TESTING OF [HE CONTROLLER ASSEMBLY HAS BEEW FERFORNED INCLLDING: FAULT [NSERTION TESTING iy, [ty T3snFezez
| ASSEMILY TNERMAL CYCLING (2}, CASE AND ASSEMALY VIBRATION TESTING (33, ELECTROMAGWETLC INTERFERENCE AMD SUSCERTIEILITY |  mdpapzce
| TESTING (&), ACOUSTICAL NOISE TESTING (5), CASE ULTIMATE PRESSURE TESTING {&}, AND ASSEMALT BAEAK OPEN INSPECIION [7]. | rAMaORRISH
I | rssonnese
[¢23 TRE4OM20G
| T3como207
[¢3} TRESOBIRM
| TRI5DBO205 |
| TRYanazaes |
[ TRIOE7%90
|C&} TRI&O8O209
| €5} TRISO8C210
| | 18) TR3LOA5021
[€71 TRRLOAS022
|
| I
I I !
fEIL 1TEM: £20D-BE-02 | THSPECT 1M AND TEST |
—-------.....-.-.a____--....-.,.............---.-_-.--—-—--------...-r--....-.-.-.-a.---------.--.--.--..._______-"......-...........a-___._--—--.........-....---.___.---—---.--.-..;_-._______-—--.-"..r.".
| POSSIBLE CAUSES ] SIGNIFICAMT CHARACTERISTICE | INSPECTIONES)/TEST ) | TOCUMENT REF.
___.._._‘______________,.._._...___.“.._.___________.______.+_.,_,..______.___________.......-‘.________,.............-_.__________,...-........“______.,._......._____.,.,_,.“,...............
[ALL CAUSES: JRES493 - COMTNOLLER RE 1493 |
i [ :
| |ASSEMBLY IHTEGRETY [CLEANLINESS KEQUIAEMENTS MRE VERTFIED PER SPECIFICATION DLRING MANUFACTURENG OF THE RC1%93
| | COMTROLLER ASSENDLY.
I I
| | ENVIRORMENT CONTROLS ¢ TEMPERATLRE, WUMIDITY) ARE ENFORCEC HURING ASSEMELY AMD TESTING PEN |DSHGEO7ZA1
| | SPECI FICATION REQUIREMEMTS,
[ { -
i |TO PREVENT COMPOWENT DAMAGE, STATIC ELECTNICAL DISCHANGE POTENTIAL 15 CONTROLLEC DURING  |DSHGE97TAY
| MAALFACTURING FER SPECIFICATION RECLUIRENENTS.
|
|MATERLAL INTEGRITY [MAYERIAL INTEGAITY IS VERIFIED PER SPECIFICATION REQUINEMEWTS. |mci1ee3
I I : |

St -4
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[CIL ITEN: F200-BK-02 | INSPECTEON AND TEST |
oo e e o e e e e e o w A N A= R R A A £ E o oA R R A R % AR MR R E R A R o oo o o o Rt A R e £ R R R A A & o o D e S e e
| POSSIBLE CAUMSES | SIGNIFICANT CHARACTERISTICS INSPECTIOMCS ) STESTES) | DOCUMERT REF,
D T e Rt R R e T Ty yapp
| JPROTECTEVE FIMISHES ANG MATERIAL SELECTION TD PREWEMT DE?NIMENTAL EFFECTS FROM RC1493
{EWVIROMMENTAL EXPOSURE, STRESS CORROSIOM, AMD ELECIRDLYTIL COAROSION AAE VERIFIED PER MSFL-SPEC-250

|SPECIFICATION REGUIREMENTS.

|
|r
| FLAMMABEL 1TY REQUIREMEMTS ANE VERIFIED PER SFECIFICAT[ON REQUIREMENTS, ACI4EE
|
| |IHIEHI‘I'|' OF ELECTROMILCE THE FOLLOWIRG PROCESSES ARE YVERIFIED PER SFECIFICATION DPURING MANUFACTUEING DF TNE CARD
| ASSEMALYEE:
|
i - CONTIRUCTION OF PRIMTED CIRCUIT BOANRDS. AL 10005
' = JHSTALLATION OF TERMIMALS. AL1DDO?
| = PLABTICS WD ELASTOMERS FOR ELECINOMIC ENCAPSULATION. RLICDDA
~ SCOLDERED ELECTRICAL COMMECTIOMS, RL100D%
- - POST-SOLBERING INSPCCTIOM FREE OF SPLATTER AMG DOWTRHMENATION. RLIDDDY
! ~ ELECTRICAL BMDING. T [RC1RTN
E‘h | - COMPOMENT LEAD AMD 1NTERCOMMNECTICH MATERIAL SELECTION. : |85mMuavza
= | - FREE GF CONTAMIMATION AFIER COMFORMAL CDATING. |RC1493 |
I
YELD IN1ECRITY ALL WELPZ ARE WERIFIED T DRAMIHG AMD SPECIFICATION REOUFREMENTS. RL1MO14 !

FRE-CLOSEQUT TESTING AMD THE FOLLDWIKG TES1S ARE PERFOAMER AT THE CARDSCOMPOMEWT LEVEL DURING MANUFACTURING:

[
i
[NSPECT IOM i

| | - PARTICAL [MPACT WOI1ZE BETECIION (PIND) TEST OM HYERID MICROCIRCULTE ANO CAVITY TYPE OSMEENT I
I | OEVICES.
| | - ULTRASOHIC SCAM TEST FOR ODELAMUMA]ION CERAMIC OM CAPACLTDRS (LKROS AND CRROG). JusHEE9TTAl
| | - BuRN-1N PERIOM FOR ELECTRLCAL PAN1S. ) E5MOZV2a
| | - IMSULATION RESISTANCE AMD COMTINJITY TEST. OSHGEITTAL
| | « DIELECTRIC WITHSTANDING YOLTAGE . B |osHERI TR
| | - FUNCEDONAL TEST. |USHGERFTRI
i I = N-RAY OF COMTROLLER INTERNAL CAHLES AMG WIRES. : {oshGEITTAL
I
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[CIL $TEM: F200-BK-02 |

A A e ey T r AN E R R -

| Pas518LE CausEs |

Arr I ms I EEamELmE_ .t

RCCEFTANCE TESTS

£51 - 4

HO1 FIRE ACCEFTAMCE TESTING
(BREEN RUM)

NERMETIC SEAL INTEGAITY

i
FULGHT FLOW TESTING

CRITICAL 1TEMS LY

SIGKIFICANT EHARACTERISTICE |

PAGE 5
INSPECTION AND TEST
SWSPELTIDN{S Y/ 1EST{S) | DOCUMERT REF.
.‘___.4______,..........--------.-.--a-—.1--..-.-_____-"..------.--.___--.—-1-.-.----.--------.-.-.-----____,...-......-._____......-.....;_____.__..;‘_______,......__...
|THE FOLLOMING INSPECTIONS ARE PENFORRMED OF THE COMPLETED ASSEMDLY PRICR TO FINAL CLOSURE:
I
- INTERMAL AMD EXTERMAL CLEANLIRESS. RC1593
- CARD DIMENSIONS ARE VERIFIED AT CAND ASSEMRLY. DENEETTTAY
- CHASSIS CAVITY INSPECTION FOR COMTAMINATION. RC1&93
- ELECTRICAL IMFEAFACE COMMECTORS. RC1493
= CARD TMSTALLATION MO COMFIGURAYEOM ALDIT. EHGBRTTAL
= CONFORMAL COATIMG OF EEE FARTS. BSI3R2H
THE FOLLOWINA TEETS ARE FERFORMED Y HOMEYHELL DURING ALCEFTANCE FESTIMG:
= NEMMETIC SEAL AND FRESSURIZATIIM FORT LEAK TEST. RE149%
- FUMCTIGMAL TEST FWCLUDING: RC14UR
- DUTPUT INTERFACE, |rC14Ts
- CHECIORIT, FC1473
| - CRERATEOM, RC14TE
| - COWIROLLER <MECKOUT. RCIATS
| - RIGA TEMPERATURE OFEAATION. I PV
| = LW FEMEEARTURE OPERATIDN. rCiGe3
= FIBRATION TESTIMG. RCISTE
= FINAL FLWCY[OMAL TEST. EC1493
CONTROLLEN DPERAT IOW 15 VEKIFLED THADUGN ENGIME HOT FIRE ACCEPTMNCE TEST EWG. [HLODES1
ENTERWAL PRESSUNE IS MONITORED OUR ING CONFROLLER DPERATION. CHRSD ¥4 FAmC. D40
THE FOLLOMING TESTS ARE PERFORMEN DURING FLIGHT FLOW YEWICLE FROCESS WG AMD AFTEN ANY
MAINTENANCE OR REPLACEMEMT;
- COMTADLLER CHECKOUT. CHMRZO WaTAWD. 035
- PHEURATIC LHECKDAIT, CMRED W5 1a%D. 020
- FLIGHY READINESS TEST. CMRSD W4 1ASD. 0504
- EELF-TEST, CP406n 0004

—— ——
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eI rmew: r200-pe-02 )

P e F N S s amEmad e T EmERo e .

| POSSIBLE CAUSES | SIGHIFICANT CHARACTER1STICE |

I R L Y ey

INSFECT ION{S)/TEST(S) : | DOCIMENT AEE.

e T EER A msaR R ammiog ..---......;_._..........__..._.._____...___._...;--+...__......_,...__________ -

[PRE-FLIGHT CHECKOUT |THE FOLLOWING TESTS ARE PERFORMED DUAING LAUNCH COUMIDOWY {LAST TESTI: f

| ! |

t [ - PRE-CRYO LOAD ING CHECKOUT INCLUDING CONTROLLER ANG PNELMATICS CHECKOUT . |oMasn s00FRn, 213

i | | - SEtP-TEST. |CPuDGNOTDS
I I

FATLURE H1STORT: COMPAEHENSIVE FAILURE HESTORY DATA 15 MAINTATKED IN THE PEOBLEM REFCRTING DATABASE (PRAMS/SFRACA].

. |
i REFEREMDE: MASA LETTER SAM /88,308 AND BROCKETOYNE LETTER BARCOYTG). |

______,...-.__._—.....aa_--...---__-'....a.--'.--.a-._p...-._._,-...-;_.___-1.__.____....-____,....___....____,.-__.__,_..._____

OPERATIONAL USE: MOT APPLICAEBLE,
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