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Fhor Y
F2i0-co-01 7> FREPARED
F2u0- CE; 8} AFFROVER
: HRFTF AMQ HPOTF DISCHARGE TEWPENATURE THERMOCOUELE SENSDF [NTERFACES ) DATE
RE1&ATY 10%  MEVISION/CHARGE
CONTROLLER #F 200- XN 11y EFFECTINITY
FALLURE OF INE HPOTP DR HPFTP Lt SCHARGE TEWPEAATRE SENSOR [WTERFACE 12} AAZAPD MEFERENCE:

13] ccoo #

FALLURE BESCAIPTIONFEFFECT
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FRILURE DF THREE DR WORE SEMSOR INTERFACES MWITHIM QUALZFICATION LINITS FOR EITHEN PARAMETER RESULTE [N LOCS OF ENCINE
ETART LKHIBIT AND LCC PROFECTION. 1055 OF YEMICLE DURING START OUE TO TUREIME CA HEAT EXCHANGER FAILURE MAY BESULT IF
TURHINE DWERTENFERATUNE COWDITIOM EXFEES AMD 15 MOT DETECTED OR OFEM AIR FIRE MAT WESILT 1F LEAKAGE EXISTS AND 15 NOT
DETECTED,

REDLWDAMLY SLREEME:

R AU

CONTROLLER SYSTEM - EMGINE SYSTEM: UNLIKE REDUNDANCY

A PASS. NEDUMOAWT HARUWARE LTEMS ARE CAPAGLE DF CRECKOUT DUNING MORMAL GROUMD TURNARDLME
B: FhAIL. LOSE OF & REOUMDANT HARDWARE NTEM L[5 MOT DETECTAELE CLRING FLIGHT.
C: PASS, LOSE OF REDUNDAMT WARDUARE [TEMS COULD NAT NESULT FAOH A SIHCLE CREDEDLE EVENT.

FATLLRE OF RLL GUALIFIED SENSOA INTERFACES FOR EITHER PARAMETER WITHIM REDLINE LIMITS NESULTS [W LOSS NF NEDLINE
FROTECTION. LOSS OF VEMECLE DUE T TLREOMMP 0t WEAT EXCHAMEER FAILUNE MAY RESULT IF TURBINE ONERTIMPERATURE CONDITION
OCCURS AMD 15 NOT DETECTED.

REDLMGAMCY SCREEMS:

TCONTROLLER STSTEM - EWGISE SYSTEM: IMLIEE REDUNDAWCY

A;  PASS, REDUNDANT HARCHARE ITEMS ARE CAPAHLE OF CAECKOUT DURING NDRMEL CROUNE TURNAROUND_
B: FAIL. LOSS OF A NERLRDANT HARDMARE TTEM 1% NOT ODETECTABLE DURING FLIGHT.
C: PASS. LOSE QF REOUNDANT PARDMWARE |TEME QOULD WO RESULT FAOM A SINGLE CREDIBLE EVENT.

FAILURE OF ALL SEMSOR [ATERFACES OUTSIDE MLIFIt!IIN LIMITE FOR £I1THER FARAMETER RESULT IN SENSCM DISOUALFFICAT [OMCSY
CAUSING & LOS3 OF REDLINE MOWITORENG AMD A MCF. LODSS DF WEWIGLE DUE TO TUNBDFUMP OR NEAT EXCMANGER FATLURE
MAY RESULT |IF TURLIME OVERTEMPERATURE COMOITION CCCURS AMD 1S NOT DETECTED.

REOLNDAMCY SCREEMI: COMTROLLEA SYSTEM - ENGINE STSIEM: LUMLIKE WECUNDANCY

A: FASS. MEDUMDANT HARDWARE [TEMS ARE CAFAHLE OF CHECKOUT DURING NORMAL CROUND TURNARCUND .
B: FASS. LODSS OF A KEDUNDANT NARDMARE 1TEM 15 DETECIABLE DURIMG FLIGAT.
C: £AES, LOSE DF REDUMCAMT HARDWRRE [TEMS COULD MOT RESULT FROM A SIMELE CREDIGLE EVENT.
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April 15, 1994 CRITICAL ITFMS 1 15T PALE 2

F20d-cc-m

N FAILURE OF ALL CUMLIFIED SENSDR INTERFACES DUPSIDE REDLIME LIM1TS FOR EiTHER PARAMETER RESULTS JH A SLE INDICATION, =
45 EMGIRE HYOAAULIC SHUTDOUM, OR PHEUMATIC SHEUTDOWY IF TR MIMAAULTC LOCKUP OF WITH PRICA RVDT COMRAR[SOM FRILLRE. MHISSIONM NAZART REF:; ME-G4N
| ABORT

REDUMOAMCY SCREEMS: CONTROLLEN ZYSFEM - LIKE REDIMDANLY

A7 PASS, REOUNDAMY HARDWARE ITEHS ARE CAPAELE UF CHECKOUT DURTHG WORMAL GROUMD TURMARODUMD.
B= PASS. 1055 OF A REDUNCANT WARDWARE ITEM [5 DETECTAGLE DURING FLIGHT.

C: PASS. LOSS OF REDUWNDANT HANDMARE ITEMS COULD NOT RESULY FROM A SINGLE CNEDIGLE EVENT.

i 17

n [FAILLRE OF BOTH QUALIFIED SENSON INTERFACES UM THE SAME CHARNEL FOR EITHER FARANETER HITAIN REULINE LIMIIS RETULTS [N [HAZARD WEF: ME-G4H
47 [LOSS QF RECLINE PROTECTION. LOSS OF VEHICLE OUE TO TURBIPUMP CR HEAT EKCHANGER FAILURE WAY RESULT IF TURBINE
ONERTEMFERATURE CONDITEON DOCURE AMD 1S WO DETECTHR.

{REDUMDAMCY SCREENS: COMTROLLER STSTEM - EWGIME SYSTEM: URLINE REDUMDANCY

R: PASS.  REM/MIAKT HARDMARE 1TEME ARE CAPABLE OF CHECKOUT DURTHGC WORMAL GREUMD TURNAROUND .
|B: FAIL. LDSE OF & REDLWDANT MARCWARE 1TEM 15 NOT DETECTAELE DURING FLIGHT.
|E: PASS. LDSS OF REDUNDAMT HARDAMRE ITEMS COULD WOT RESULT FAOM A SINGLE CREDISLE EVEWT.

REE - 4

M AETER A PRI{CA FAILLRE OF OME SENSOR INTERFACE, FALLUME OF CWE OF THE OUALTFIED SEWSOR IMTERFACES OW THE DPPOSTTE CHANNEL Ik
L-B OUTSIDE REGLIME LIMITS FOR EITHER FARAMETER RESULTS IN AW ERRONEODUS SLE IMDHICATICH AMD ENGIME SHUTOOWN. MISS1OM ABORT. HAZARD REF: ME-CI5.M,
HE D% A

|REGUKDANCY SCREEWS: COMTROLLER SYETEW: LIKE REDUNDANCY

I

|h: PASS. REDUNDANT BARDWARE 1TEMS ARE CAPASLE OF CHECKOUT DURING MORMAL GROUND 1LURMAROUME.
|B: FALL. LOS5S OF A REDUHDANT HARDWAAE ITEM [$ NOT DETECTAGLE DURING FLIGHT.

[e: Bast. LOSY OF NEDUMDENT HARDMWARE [TEMS COLMD WOT AESULT FROM A SINGLE [REDINLE EVEWT.
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April 5, N CRITICAL ITEWMS LIST PACE 3
JEIL riEM:  f2q0-cE-pt) DESICN | DOCUMENT REF, |
ALL CAUSES: INPUT ELECTRENICS: SHORT CINCUIT OF THE SENSOW IWTERFACE DR PUEAHPLEFIER GAIN $ALFT (1) [0y HOMEFVELL BLOCK 13
| FHEA ¥DL IV 1E-F2
THCRE ARE TWD HPOP TURBINE DISCHANGE TEMPERATURE SENSOR INTERFACES AMD TUO WPEP TURBINE DISTHARGE TEMPERATURE SENSOR [4¥y  DSHEREFTAL
i TUTERFACES 10 EACH COMTROLLEN CHANKEL (1}, A FALLURE MUST OCTUR I AL FOUR ENTERFALES FOR EITNEN FARAMETER (MULTIPLE |2y  CP&ORRDNOR
| FAILURE} TO CALSE LOSS OF FURCTION ¢2). THE CONTROLLER (WITN SUFIWAEE} |5 CONFEEURED TO DETECT AND REEPOMD PROPERLY Ta .13
OUT OF QUALTFECATION LIMIT FALLLRES, INPLEHENT THE AFPAOPRIATE REDLNDANCY PAMAGEMENT RESPOMSE, AMD DOMMAND A SAFE 1.2.4:8,8
{ENGIME STATE WHEN CDMTRCLLER WEDUNDAREY 15 LOST {27 HOWEVER, THE CONVEOLLER (W1TH JOFTWARE) 13 MOT CAPAKELE OF 12323
PETECTING DR AESPOMDING TC A FAILURE WHIGH RESULTS [N THE LIMITS BEING MEW[TORED FAILING WITHIW ENGIME REDLIME LIMITS 325
OR WITHIN NORMAL ENZINE OPEEATINE COMDTTIONS (2. 3.2.3:%
; 3.2.3:5
LI
ELECTRIAL, MECHAMECAL, AND ELECTROWECHAKICAL PARTS FOR THE CIACUITS IWVOLVED Im THIS FUNCTIEN WAVE BEEM SELECTED FRom (1) ASMDI%2D,
[THE CLASS % O EQUIVALENT AFPAOMED PANTE SELECTIDN L1ST (1), QUALITT ASSURAKCE AND SCREEMING RECUIREMENTE KON HICH BSMOYE2D |
RELIABILITY WECROCIRCULTS ¢2), MWD TAE SPECAFICATION CUNTHOL DRAVING FOR HICROCTRCLAI TS, MOMOLLTHIC BILICON, AMD (3] PSMD2TON i
TRANSISTOR-TRANS | STOR LOGEC {TTL) FAMILY OF DEVICES (51. PRIOR VO TNSTALLATION OM THE CARD ASSEHRLIES, COMFOMENTS ARE 11) 35m1Y76s .
SUJECTED ¥0 A GURM-TH FEN1CE WHERE PANTS ARE ENERCISED AT TEMPERAIURES [N EXCESS OF NOIMAL COMTROLLER ORPENAT JNG T ks 8SM03OTS

ENYIRDBMENT, BUT LESS THAN COMPOWENT MANTMUM SPECIFIED OPENATING ENYIRCMMENT, TO SCEEEN FOR [NFAMT MORTALITT i4). [N (51 pENGERTTAl
ADDITION 1D THESE REQUIREMENTS, ALL COMPOMENTS ARE DEVWATED FROM THE MAKINUM RATING AT OPENATING EXTREMES -{5).
CLEANLIMEES AND ALL PHOCESSES USED DURING WANUFACTURE ARE CONFROLLED AY SPECIFICATION R‘EII‘IIEPEH_T! 15).

62¢ - d

THE CONTROLLER DESIGH REETS ALL CEl FAJL-OPERATE/FAZLEAFE NEQULREMENTS £DR THIS FAILUNE MDE (1). REDCUNCANT COMTROLLER {11 cPI20RDO0BE
CHANMEL FUNCTTONS ARE PHYSICALLY SEPAMATED WITHEM THE COMTNOLLER HOUS|ME (2> CIACUIFS ARE DESIGNED TQ PREVENT {21 DSAGROTIAN
GRIDGING {23, ALL EEE PANIS ARE AEQUIRED TO HAVE CONFORMAL COATING, AMD INTEAWAL WIRING IS INSULATED TO PAEVENT SHORT {1 BSMGI2
CIRCU|TS FROM COMDUCTIVE COMTAMIMATION £3}, ALL ELECTNICAL COMPONEWTS ANE COMTAINED WITRiK THE CASE STRUCTURE WHIZH 15 [idd ES2e472-01
[PRESSURLZED WITH A POSITIVE PRESSURE INERT GAS BACKFILL TO PREVENT COMTANIMATION {2). WNERE APPLICAELE, ELECYPDMAGAETIC [{5) MOWEYHELL BLOCE 11
INTERFERENCE SHIELDING 15 PACNIDED AMD CIRLUIT INTERCOMNECTS USE MMISTED PAIR WINING 42).  ALL CIMCUIT CARDS ARE KETED FHEA VL |

T0 THEIR RESPECTIVE DONUECTLOM LOCATIOMS TO PRECLUDE IMPROFER [NSTALLAT IO £2y. RANP [LAMPS ARE LTILIZED TO FRECLUDE
VIERATION DWILCEQ CARD FAILUNES {2, DPESIGH OF CIRCUIT CARDS AND DETENMINATION OF CORFER FAIR TRATE SPACING, MEI1GHT,
AND WIGTH IS CONTNOLLED BY SPECIFICATION {2)1. EACH UMIT ¢PADDLCTION AMD RECYCLEY 1S REQUIRED TO PASS A FLINCT |ONAL
ALCEFTAMCE TEST LMDER EMVIRDWMENTAL COWDITIONS BETOMD THOSE SEEM DURING NORMAL fI1ELD OFERKT|OM WITHOUT DEGRADATION OF |
| KARDUARE LIFE EXPECTAMCY [2). A WORST CASE CIRCUIT ANALYSIS WAS PERFORMED TO VERLFY NOMINAL OPERATION AT EPECIFELCAT (0N |
| JLIMITS (). AN AMALYSIS WA PERFORMED AY HONEYMELL TO RSSUNE W01 SINGLE FOLNT COMPOMENT FALLIMES ARE [WHERERT T THE
CONTROLLEN DESIEN {5).




April 15, 1W6 CRITICAL ITEMS LI5) FAGE %

|CIL ITEW: FZOQ-CC- m| DESIEN | DOCIMENT NEF. |
DESICH GUALLFICAYION TESYIMC OF FHE COMTYROLLER ASSEMOLY MAS BEEW PENFORMED [NCLUDING: FAULT INSERTION TESTIMG (1), (1) TRE4O7T9282 1
ASCEMALY THERMAL CYCLING {2), CASE AMD ASSEMBLY VIBRATION JESTINMG [3}, ELECTHOMAGNETIC INTERFEREMCE AND SUSCERTIBILITY IRTL080202
TESTING €43, ACOUSTECAL WOISE TESCING ¢5), CASE ULTIMATE PRESSURE TESTING £6), AND ASSEMELY BREAX OPEM IMSPECTION (7). TR3L08A25R
TRILD28259
| 12] TRI4DED203
TRILOR0207
jOn WzL0A0204
| TRIL080205
| - |- TRILO80204
| TRILDBTE P9
I [4) TRISDAD2DM
{51 TRI4EAT210
. (6) IRI4NIIDT
| {7 TRISNASR2
|eIL 1TEM:  F20Q-CC-91| ENSPELTIOW AMD TEST
e e e e Ll iEjFEmEEEEEEE = eTr M= emEa AR == e A NN A R NN & AN N AN NN NN EE NN P EET IEEE T A ETE T I AT N AN TEN AN WA T FNFIEE TN o= ITTEE TSN ETow S-S - mm———- - —-e
| POSSIBLE CAUSES | SICHIFICAMT CHARACTERISTICS | YMSPELT IOW(S)STESTCS) | DOCUMENT REF.
mEEETAAmmmm e m e A LA AN E I EEEE I IR EFE EEETERETo——= == o e e e e e A A LAAS AL AE I EESEAEEILAAEE N EEE IEFEEIEEE S EEEEEEAEEEEIErEEETEECTo- -~ T - - —FT—-—— - —-—— - —-—— s
|ALL CAUSES: AE145S - COMTROLLER RE1443
I r
j ASSEMBLT [W1EGRLTY CLEANL IMESS REQUIREMENTS ARE YERLF1ED PER SPECIFICATION DURING MANUFACTURING OF FHE RCY493
| COUTROLLER ASSEMALY.
| '
I ENVIRINMENT COMTROLS (TEMPERATURE, WIMIDITF) ARE EWFORCED DIMING ASSEMLY AMD TESTING PER |DSMEEPFTNI
SPECIFICATION REQULEEMENTS,
‘ -
TO PREVEMT COMPOMENT DAMAGE, STATIE ELECTRECAL DISCNARGE POTENTIAL [5 COMTRULLED OURING  [DSHEBRTIM]
WAUUFACTURING FER SPECIFICATION REGIIIREMENLS.
I
MATERIAL ENTEGRITY |MATEREAL INTEGRITY 18 VEAIFIED PER SPELTFICATION REOUIRENENTS. RC1LD3
m | !
i
-
[EY]
)



Apeil 15, & CRITICAL ITEMS LIST FAGE 5
[CiL ITEM:  F20D-CC-T1 | [NSPECT IOW AMD TEST |
S T T T T F N T EE L EE ke o e - - e e E P TR T EE F T EE R E RS LR o o m o m e — rm E R AR EEEE R Ao m - e e e —m e m = B o e T EEE R E e M ms At cc—rrmic - cmsmcaan
| POSSIBLE CAUSES | SIGNIFICANT CHARALTERISTICS | THEPECT ION(S ) TESTLE) | DOCUMENT REF,
i e e e L L e R R L i
| PROTECTIVE FLIMISHES AMD MATERIAL SELECTLOM TO PAEVENT DETRIMEWIAL EFFECTS FROW jrciaes
| ENVINOHMENTAL EXPOARE, STREET CORROSION, AND ELECTROLYFIC CORRXSION ARE YERLFIED PER JMEFC-SPEC- 250
| EPECIFICAT IOM REQU IREMENTS.
{
| FLAMPABILITY REQUIREMEWTS ARE VERIFIED PER SPECIFICATLON REQU]REHENTS, EL1453
|
| INTESRITY OF ELECTROMICE THE FOLLOWEMG PROCESSES ARE VERTFIED PER SPECIFICATION DURING MAMUFACTIMIMG OF THE CARE
i | ASSEMAL 1ES;
I I
| - COMSTRUCTION OF PRINTED CIRCUIT BUARNDS. AL10G0S
| = INSTALLATIN OF TERM]MALS LERTird
- PLASTICS AND ELASTOMEIRS #OR ELECTROWEIC EMCAPSULATION. RLIMO0A
- SMDERED ELECTRICAL COMNECTIONS. RL TODOY
- POST-SOLOERIMG IMSPECTION FREE OF SPLATTER AMD COMTAMLLATION. L 100
- ELECTRICAL BOWCING. . |merima
- DOMPOMENT LEAD AND ENTERCOMNECTLDM MATERIAL SELECTION. . Ll Lt
'I"' - FREE DF COMTAMINATION AFTER CONFORHAL COATING, 149
o :
[ WELD INTEGRITY ALL REGOS ARFE WERIFLED TO DRAMJIMG AND SPECTIFICATAION AEQUINEMENTS., LR L]
—h
I
PRE-CLOSEOUT TESTING AMD THE FOLLOWING TESTS ARE PERFORMEL AT THE CARG/COMPONEMT LEVEL OURING MANUFACTURING:
| INEPECTION :
I ’ = PARTICAL [MPALT WORSE DETECNIOM CPINO) TEST OM HYBRID NICROCIREUITS AND CAVITY FYAE  [DEHGBOTTAI
| DEVICES.
| * ULTRASONIC SCAN TEST FOR DELAMINATION CERAMIC OM CAPACITORS ([CIROS AND CRROS), |OSHEERTTRI
i - BURM-[N FERIT0 FON ELECYNICAL PARTE, ’ Ll i)
[ = INSULATION RESISTANCE MWD COMYINUETY TESY. |DSRERRTTA
| - RTELECTANC WITHSTAND ING YDLTAGE, - (DSRGEPTIN
I - FUMETIOMAL TEST. [OSKEEYT A
I - N-RAY OF COMTROLLER INFEAMAL CRBLES AMD WIRES. |osHEBFTTAN
1 | * I
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[CIL ETEM:  F20D-£C-01)

e i e T P

| POSSIBLE CAUSES

R L L LR E R L EE LT iy

gEC - 4

IKSPECT DN WD TEST

| BIGNIFICANT CHANACTERESTIZS | IUSPECTIONCS) STEST{S)

ACCEFTANCE TESTS

HOT FIRE ACLEPTAMCE TESTING
(GREEN M)

[HERMETIC SEAL [WTEERITY
I

|FLIGHY FLow TESTING

.-...-___....-.....|______......“________............;.___.,.-.-.....___.......___.....,.____,.._...-..-__.,__, AmEA - rmmman

- INTERWAL AMG EXTERMAL CLEANLIWESS.
- CARD DIMEMSIONS ARE VERTFLED AT CAAD ASSEMELY.
CHASSIE CAVITY INSPECTICN FOR COMTAM[NATION,
ELECTRICAL IMTERFACE CONMECTONE, '

| - CARD INSTALLATION ANO CONFIGURATION ALDIT.

- COMPORMAL COATING OF EEE PARTS.

TAE FOLIOUJING TESTS ARE PEAFORMED BY HOMETMWELL DURING AMCCEFTAMCE TESTING:

- BERMETIC SEAL AVD PRESSUNIZATION PORT LEAK TESY.
- PAMCTIONAL TEST JWCLUD ING:
- DUTPUT ENTERFACE,
- CHECKOUT,
- QPERATION,
- CONTAOLLER CHECKDUT.
- HIGM TEMPERATURE DPERATION.
LOV TENPERATURE DPERATION.
| - VIBRATION TESTING.
- FIMAL FURCTIONAL TEST.

]

CONTROLLER OPERATIDN TS VERIFIED THROUGH EMGINE NOT FIRE ACCEPTAMCE TEATING.

INTERKAL PRESSURE 15 MONTTDRED DURIMG CONTROLLER OPERATION.

THE FOLLOWIWG TESTS ARE FERFORMED DUMENG FLICHT FLOW VEHILLE PROCEREING AMD AFTER ANY
MATWFEMANCE DR NEFLALEMENT;

CONTROLLER ENECKOUT.

{ - sEAsDR CHECKOUY,

- FLIGHT READINESS TEST.
- SELF-TEST.

T E N e N FERA A e e s rEE R I N - - e mm o

| OOCUMERT REF.

ey P

THE FOLLOMWINE |NEPECTIDNS ARE PERFOAMED OF THE COMPLETED ASSEMELY PRIOA TO FIMAL CLOSLRE: l

|

|RE 153
|oskGEPTTA|
|RE 143
|RC15%3

" |SHEBRTTAY

leswasean

RC1493
RE1493
RE1493
RC1493
RE1403
RE1493
fRE 1593
L1493
#C1i03
RC1493

RLOGLE]

THRED VR 1RND. KD

| S0 V6 1ANO. 075
OHRSD ¥4 1400.010
OMRSD ¥47450,530-4
£P4DARUDIE

- S —mi—raoog




Novembar ., 1934 CRITICAL ITEMS L1%1 PAGE T

Jei 1TEM:  p200-ce-m| INSPECKIOM AND TEST
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.___-.'.;.___.......-----q..--__-..._______h________,.,.h______—.-..__—.--a.--.-.--—....----..--_

FOSSIBLE CAUSES | SICNIFICANT CHARACIERLSTICE | ENSPECTIONCS ) ATESTIS) |

DOCLMENT REF.

_“________......_.......___....“____.-......_--....-..___....‘__§..
FRE-FLIGHT CHECKOUT iTHE FOLLOWEKE FESTS MRE PERFORMED DUNENG LAUNCE COUNIODW: |

I I
- PRE-CRYD LOADING CNECKTUT INCLUDING CONTROLLER AMD SENSORS CHETKAT. |oviksn s00FAG. 213
- BELF-TEST. Jerinsanong

[
JCONTAOLLER DPERRTEON |5 WERIFLED BY THE GROUND LAUNCH SEQUENCER PRICA TO ENGIME START By |LAUMCH £0MA1T CRITERIA
ACCEATANCE OF COMMANDS PURGE SECUEMCE 4, PIWER LEVEL, AND STANT EMABLE. |BiE-5- 1128
I : I
| CCM T EWLOS SELF- TEST GITE TEST |$ PENFORMED EVERY MAJOR CYELE T WEN|FY HARDUARE INTEGRITY. 4LAS1 TEST) |CréOsRG00R
I i
[ |

FAILLRE HiSTORY; COMPREHENSIYE FAILUAE MISTORY DATA 15 MUINTAIMED M TNE FROBLEW REFCHTING DATATASE (PRLAME. /PRACA ),
REFEREMCE: MASA LETTER $AZ1/68/304 AM0 RDCKE TDTWE LETTER BERCOWrA1.

..______...-...;;--_.'...-.-___.,.-..._____......__--.......‘_.__'...‘..___..

OPERATIDNAL UZE: MOT APPL|CABLE.

FOR INFORMATION CMLY - FMER/CIL IMPACT




