April 12, 1%e CRITICAL IT1EMS {|5T PAGE 1
13 CIL ITEM ! OFEOD-AK-01 )} FPREPARED i SSME RELIMAILITY
£ FHEA CODE : F200-AK 43 APFRAOYED :
31 COMPONENT : HPDTP SECOMDARY $EAL CAVITY X WPFTP COOLANT LINER PRESSURE SEWSOR INTERFACES P14 & P21 9> DATE s b4-19-04
4] PART HUMEER ! RE1LYS 10 REVISION/CHANGE CERRLUEEY
31 SYSTEMSSUBSTSTEM @ CONTROLLERSF2D0-XX 113 EFFECTIVIOY HI 1
&1 FALLURE WOOE : FRILLRE OF TME P14 Of P21 PRESSURE SEWSOH [NTERFACE 123 HAZARD REFENEMCE; :  $EE LISTINGS BELOW
13} coan » :m{a_ol'ﬁ!’ﬂz_&g’
| PHASE | FAILURKE DESCRIPTION/EFFECT : | TANYICALITY I
e FATLURE OF BXITH SENSOR IMTERFACES MITHIN QUALIFLCATICN LIMITS FOR EITHER PANAMETEN NESULTS IM LOSS OF ENGINE $Tmif | 1]
h-2 IRRIEIT PROTECTIOM. LOSS OF WENICLE DURLWG START DIE 10 HPFTP ON RPOTP FATLURE MAT RESULT IF NPFTP COOLANT LIMER | HAZWRD PEF: ME-CI5, M
| GVERPRESSUR IZAT EOW OGRS OR HPOTP TURBIME SEAL FAILS AWD FAILURES ARE NOT DETECTED. | ME-DI5,H |
NELIMDANEY SCNEERS: CONTROLLER SYSTEM - EMZIFE STSTEM: UNLIKE AEBAMOANCY
I
[A: PASS. RECUMDANT HARDWARE 17EMS ARE CAPRELE OF CHECKOUT QURIHG WOAMAL GROUME TURWAROUNE.
[&: FAIL. LOSS OF A BEDUNDANT BARDUNGE |TERM [ KD DETECTAHLE DURIMNG FLIGHT.
|c: PASE. LOSS OF MEDIMOANT HARDWWRE ITEMS COULD WAT RESULT FROM A SINGIE CREDIGLE EVEWT. |
S FAILURE OF BOTH QUALIFIED SEWSOR IHTEAFACES OF REMAINLMG SUALIFIED SEWSDR TUTERFACE WUITHIN REOLIME LEHITE FoR E1THER L]
6-4 PARMAETER RESLLTS [N LOSS DF REDLIME PROTECTAON. LOSS OF YEKICLE BUE TO WRFTP OR HPOTP FAILUWRE MAY EESULT IF NFFTF HAZARC REF:z ME-CI5,H
COOLANT LIMER OVERPRESSURIZATICN DCCURS O WPOTP TURBIME SEAL FAILS AMD FALLLRES MEE MOT DETECTED. BE-E15,H
T REDUNGANCY SCREEMS: OGOMTADLLER $YSTEM - EMGIUE SYSTEM: LUNLIKE NEDUMOANCY
[] ciLaLamEimiEimaEEEEE
o |
A PASS,  RECUNDANT HARDWARE LTEMS ARE CAPAOLE OF CRECKOUT DURTHE MOAMAL GROUMD TURNAROUND.
B: FAIL, LSS OF A REDUNDANY KARDWARE [TEM [ WOT DETECTABLE DURING FLTGAT. :
C: #A55. LOSS OF REDURDANT MARDMARE |TEMS COAD WOT BESULY FROM & SIKGLE CREDIBLE EVENT. ’ | I
H FAILURE OF SOTH SENSOR JUTERFACES OUTSIDE QUALIFICATION LIMITS FOR EITHER PARAMETER RESULTS [N SEMSOR L} |
4-2 DISOMALI FECATIONS, & MCF ERODICATICM AMD LOSS DF AEDLIME MONITORENE, LO6% OF VEHICLE DUE TO HPFTF OR HPOTF FAILLRE MAY HAZMED REF: ME-C1S,M |
| RESHLY IF MPFTR COOLAMI LINER DVERPRESSURIZATION CCTURS DR WFOTP TURBIKE SEAL FAILS AMD FAILURES ARE NOT DETECTED. ME-[15.H {
I
| REQUNDAMCY SCREENS: CONTROLLEM SYSTEW - EWGIME STETEM: UNLIKE REDUNDRMCY |
i e emn |
| I
! M; PSS, REDUNOART WANGHARE [TEMS ARE CAFAOLE OF CHECKQUT DURING MORMAL GAOUMO TURNAROUKRD. |
{ B: PASS. LO3S OF A AEDURDANT HAPIJARE [TEM 12 DETECTABLE BURING FLIGHT. |
| C: PdSS.  |05S OF RENUNDAWT MARDWARE 1TEMS COIAD WOT RESULT FROM A STMGLE CREDIBLE EVENT. }
{ !




April 19, 1996 CRITICAL |TENS LIST PACE 3

FZ00-AK-01

| PHASE |

B R el L L L L L L L T R I S I, L [
Tam e e miERAdA R e c ey a R R -

H |FALLLME OF BOTH QUALTFIED SENSOR [NTERFACES OR REMAINING QUAL |FTED SEWSON THTERFACE OUTSIEE MO TR RECLINE LIMITS FOR 1k
-3 [EITHER FARAMETER RESULTS IN SLE INDICATICN AND CONTRGLLER [MITIATED SHUTDOWM. WISSION ARDRT. HAZARD REF: HE -f4M

FAILURE DESCRIFTICNFEFFECT |

CRITICALITY |

| MEDIMIAKCY SCAEENS: COWTROLLER STSTEM:= LIKE NEDUMDARCY

A: PASS. REDUNDANT HARPAMARE 1TEHS ARE CAPAELE DF CHECECUT QURING NORMAL GROUND 1LRMARDUND .
#: PAES. LOQSS OF & REPUMOANT HARDGWMRE TTEM 1S BETECTABLE DURING FLIGHT.
| L PREE.  LOSS OF REOLINCANF HARDUMARE ITEWS COULA NPT RESULT FROM A SIMGEE CREDCNLE EVENT .

H FAILURE OF BOTH CUALIFIED SENSOR [MTERFALES OR REMAINING CUALIFIED SEWSOR IWTERFACE WITHIN RECULINE LIMITS FOR EJTHER |
- PARMMETER RESULTS IM LDSS OF REDL[ME FROTECTION. 0SS OF YENICLE OUE TO HWRFTP OR HROTP FAILURE MAY RESIAT IF HPFTP
TOOLANT LINER OVERPRESSURITATION CCCAMS OF HFDTR TURBINE SEAL FATLS AMOD FA[LURES ARE WOT DETEC1ED.

1R
HAZARD AEF: ME-CI5,M
ME -0, H

| NEDUHDANCY SCREENS: COMIROLLER SYSTEM - EMGIME SYST1EM: UMLIKE REOUNDANCY

I
A;  PASS, REDUNCANT NARDWARE ITEHS ARE CAPABLE OF CHECKOUT DUR[MG WORMAL GROUND TURNARDUND . |
B: FAIL. LOSE OF A RECLMDANT BARDWARE 17EX IS MOT DETECTAGLE BURENG FLFGHT,
E: PASS. LOSS OF REPLUUDANT HARDHARE FYEMS COULD WOT RESULT FROM A SIMELE £REDIOLE EVEMT.

SF - 4




April 19, 1% CRITICAL I1EMS LIST PAGE 3
eIt 1TEM: F20D-AK-G7] CESICH | OOCLHENT REF. I
| ALL CAJSES: [MPUT ELECTROMICS: OPEM DR SHORT CIRCUT OF IHE SENSDR INTERFACE [1] | €1) HOMETWELL BLoEK [ i
| | FMEA YOL L 1E-F& |
| I |
THE NPOF SELOMDANY SEAL FRESSURE ARD WPEP CODLAAT LTNER PRESSURE SEMSDR [NTERFACES WRE AREDUMOAMT £911. A FAILURE WUsT | £1y osheB9TTAl I
OCCUR IN EALH CONTROLLER CHAWKEL {MULTIPLE FAILURE} TO CALSE OS5 OF FUNCTION [23. THE COMICRGLLER (WITH SOFTUARE} 1% I €23 CrensRanOa |
II:DHFIIH.I!EI:I TD DETECT AMO RESFOND PROPERLY TO DUY ©F QUALIFICATION LINIT FARLURES, IMPLEMEMT THE APFROFPRIATE REDUNDAMCYT | 1.1.%5:3 |'
!ma:m MESFONSE, AMD COMMAND A SAFE ENGINE STATE WHEM CONTROLLER REDUNOANCT IS LOST (2). HDMEWER, TNE COMTNOLLER | 1.2 F:4.2 :
CHITH SOFFWAREY 15 WOT {APARGLE OF CETECTING OR RESPONDIAG TO A FAILLRE $HICK RESMTS IN THE LIMITS GEING MOMI TORED | 1.2.%:2.3 i
| FAILING WETHEN ENGENE FEDLINE LIMITE OF WITHIN MOAMAL ENGINE OPERATING COMDEITION (21. . 31.2.33 |
1..55 1
| 1255
i 1.2.4
- PELECTRICAL, MECHANICAL, AND ELECTHOMECHAMICAL PARTS FOR THE CIACUITS IMVOLVED 1M TH1S PUMCTION HAVE SEEN SELECTED FROM [1} BSHDI0R, i
1 THE CLASS 5 DR EQUIVALENT APPAOVED PARTS SELECTION LEST 1), OUALITT ASSURANCE AWD SCREEMING WEQUIRENENTS FOR HIGH BSm1R2e i
b RELIABILITY MICROCIRCLITS (2%, A0 THE SPECIFICATION CONTRDL CAAMING FOE BICROCIRCUTTS, MONOLITHIC SILIOOW, AND £2) O5M2 S
~ TRANSISTOR - TRANSIETOR LOGIC [TIL) FAMILY OF DEVICES {3). PRICA TO ENSTALLATION ON THE CARD ASSEMELIES, COMPOMENTS ARE 11 BEMT P54
SUBJECTED TO A BURN-IN PERIDD WHERE PARTS ARE EXERCLSED AF TEMPERATURES M ENCESE OF MORMAL COMTEOLLER DPERATING {4) BSMIIAYE
ENVIADWMENT, BUT LEES THAM COMPOMENT MANIMUM SFECEFIED OPERATIMG ENVIRONMENT, TD SCREEM FDR JMFANT MORTALITY {&). IM 15) psHGESTIAY
ADDITHOM TO THESE MEGU/IREMENTS, ALL COMPOMENTS ARE DERATEG FRON THE MAXIMUM RATING AT OPERATINE EXTREMES (5. |
CLEAML INESS AND ALL PROCESSES USED DUR ING MAMUFALCTURE ARE CONTROLLED BY SPECIFICATION RESUIREMENTIS {51, |
I
l fTHE COWTROLLER DESIGN MEETS ALL CEL FAIL-OPERATE/FAILSAFE REQUINEMEMTS FOR THIS FAILURE MOOE (1), REQUMDANT (EMTROLLER {13 CPIAmMDNRA
| CHANMEL FUMCTIONS ARE PHYSICALLY SEPARATED JITWIF THE COMTROLLEM MRISING (2). CIRCUTTS ARE DESIEMED TO FREWENT {2) DSHEAITTAL
| BRIDGING (23, ALL EEE PARTS ARE PEQHHIRED 1O HAWE COWFORMAL COATIYG, AND IMVERNAL WIRIME |5 THSULATED TO PREVENT SHRAT {3) BSMDIT2N
JCIRCUETS FAOM COMDUCTIVE CONTAMIWATION {3). ALL ELECTRICAL COMPOMENIS ARE [XMTALMED WITHIN THE CASE SEALCTUAE WMICK IS k) ES2LeT2-M
FRESTURIZED WITH A POSITIVE PRESSURE 1MERT GAS BACKFILL TOD PREVENY CONTAMINATION [2). WHEAE APFLICMELE, ECECTRDMAGNETIC CHr NOWETWELL BLOCK IT
IMTERFERENCE BHIELDINE 1% PROVIDED ANG CIACUHT LATERCOWMECTS USE TWISTED PAIR WHNEMS (23. ALL CIRCUIY CARDS ARE KETEQ PHER VI, |
|70 THEIR RESPECTIVE COMMECTION LOCATTOMS TO PRECLUDE [RPROPER [MSTALLATION (2%. GAMP CLAMPS ARE UTIL!ZED -Ta PRECLUDE |
| FEBRATION IMOUCED CMRD FATLURES {2). DESIGM OF CIRCUTT CARGS AMD DETERHIMATION OF COPFER PATH TRACE SPACING, WEIGHT, |
|Mm VIDTH (% CONTROLLED BY SPECIFICATION [2]. EACH UNIYT {FAODUCTLOM AMD RECTCLE) IS REMUIREC TO PASS A FUNCTIDWAL i I

|ALCEPTANCE TEST UNDER EWVIAOKMEWTAL COMDITIONS NEYOMD THOSE SEEM GURIHG NOWMAL FIELD OPERATION WITHOUM DECRADATION OF
|PARDMARE LIFE EXPECTARCY {Z}. A HORS) CASE CIRCUIT ANALYSIS WAS FERFORMED TO VERIFY NOMINAL OPERATION AT SPECIFICATION
JLIMITS ¢4, AN ANALYSES WAS PERFORMED BY NOMEYWELL TO MSSURE NO SINGLE FCIAT CONFOMENT FAILURES ARE INHERENT TO THE
JCCMTROLLER DESIOH (5.

! '




April 19, 19%4 CRIFICAL ITEMS LIST PAGE &

.

[CIL 11EM:  F2ID-A%-01] DESIGN | DOCLMEMT REF. N '
JDESIGH QUALIFICATION TESTING OF THE COMTROLLER ASSEMBLY HAS BEEN PERFORMED INCLUDING: FAULF INSERTLEN TESTING {1}, i1y ra3enTezaz |
|ASSEMELY THERMAL CYCLING (2), CASE AND ASSEMALY VIBRATIOW TESTING ¢3), ELECTROMAGNET!C INTEAFEAEWCE AND SUSCEPTEBILITY 34080202 |
[TESTANG (&}, ACDUSTICAL MDISE YESTINE (51, CASE ULTIMATE PRESSURE TESTING (63, AWD ASSEMELY BREAK OPEH [NSPECTIOW (7). TRRA06A25R i
I TR3L088259 |

(2> TA3L08020Y |
tR35080207 |
I _ - {3) TABLOSI204 I
| _ . TABADSA20S |
| | TA3aomnz04 |
| TA3&0AT4F |
| (&) TR3LOBIZOR i
| {5} TRISOANZ1D
£4) TRILDES021
(9 TRIADB5022

!

|

}

It ITEM: FROO-AK-DY | INSPECY IOM AND TEST

_——_—————— _—---—-—-..........*--..---.-.-.-“..-.-..-.------------.-------------ua---—-—---———--r--."-..-.---..--..-..-.-...-...-----_---....._...............-.--..-....-......-.;.4.________..____..________._..

| POSSIBLE CAUSES | SEGKIFICANT CHARACTERISTICS | INSPECTLONCS ) TEST(S) | DODLMEMT REF.

e e e e i R R R i bt L T L Iy gy

BALL CMISES: REWADT - CONTROLLER . RE1493

1 .

| ASSEMBLT INTEGRITY CLEANLINESS NEDUIREMENTE ARE WERIFIED PER SPECIFICATION DuURING MAMUFACTUE ING DF THE 1433

| COMTRALLER ASSEMALY. '

I

| FEMVIRONMENT COMTROLS ¢TEMPERATURE, HUMIDITY] ARE ENFORCED DUMINE ASSEMELT AND TESTING FEM | DEHEARTTAY

| SPECTFLOAT ION REQUIREMENTS, -
| TO FREVEMT COMPOMENT DAMAGE, ETATIC ELECTRICAL DLSCHARGE FOTEAVIAL IS CONTROLLED GLAING PIHGERTTAL

-n | MANUFACTUR NG PER SPECTFICATIOM REDUIREMENTS.

|

ra MATERIAL INTEGRLTY MATERIAL INTEGRITT L[5 YERIFIED PER SPECIFICATION REGUIREMENTS. . [ TATYs ]




April 19, 1995 CRITICAL ITENS LISI RAGE 5
|CIL LVEM: F20D-aK-01 | INSPECTION AkD TES) |
| POSSIGLE CAUSES | SIGHIFICANT CNARACTENISTICS | LNSPECTIONCS ]/ TESTCS] | OOILMERT REF. I
B e B e L L T N T L E e S
PAOTECTIVE FIMISHES AMD MATENJAL SELECTIODM TO PREVEMT DETRIMENTAL EFFECTS FROM RCIAD3 ;
ENVIRONMENTAL EXPOSURE, STRESS CORROSION, AMO ELECTRDLYTIC CORROSION ARE YERIFIED PER MSTC-SPEC-250 [
SFECIFICATION RESULEEMENTS. i
|
FLAMMAELL 1TY NEQUINEMEKRTS ARE VER[IFIED PER SPECIFICATION AEMITRENENTS. | RE1&9T
INTEGRITY OF ELECTRMILS - THE FOLLOMING PROCESSES MRE WERIFIED FER SPECIFICATION CURING NAWUFRCTURING OF TNE CARD
ASSEMEL [£%:
| | ~ COMSTRUCTION GF PRISTED CIRCUIT BOMRDS. RL100D5
| | - IMNSTALLATIOM OF TERMIMALS. RL100DT
| = PLASTICE AND ELABTOMERS FOI ELECTROMEL EMCAPSULATION. RLIOODE
| -~ SOLDERED ELECTR]UAL COWMECT [OMS. RL100OR
= MEST-GOLDERING INSPECTION FREE OF ZPFLATIER AND COMTANINA]ION. RL1DG0
—.n - ELELTRICAL BOMDING, | rE1493
™~ - CONPOMENT LEAD ASD INTERCOWNECTION MATERIAL SELECTION. | BSWO32E
) - FREE OF COMTAMIAATION AFTEN CONFORMAL COMTIME. | RC1GSY
WELD [MTEGRITY |ALL MELDS ARE WERLFIED 70 DRAWLNG NMD SPECIFICATION REQUIREMENTS. RLYDO
PRE-CLESEOUT TESTING AND TRE FOLLOMIMGE TESTS ARE PERFOAMED AY THE CAROSCOMPOMENT LEWEL DURENG MANUFACTURING:
[WSFECTIOM '
1 ~ PARTICAL IMPACT WMOI%E CETECTION (PIMD] TESY ON HYBRID MICROCIRCUITS AND CAVITY TYPE DEHGAPTTAL
| BEVILES.
| = ULTRASONIC SCAM TERT FOR DELAMINATION CERANIL ON CAPACITORS {CKRUS AMP CXROSE. DEHGEYTTAN
| ~ HEN-IN PERIOD FOR ELECTRECAL PARTS. : { BSmO3928
| - TMSULATION RESLSTAMCE AMD CONT IWUHTY VEST. { LSHGAFTTAY
| - SIELECTRIC WITHS TAMDENG WO TAZE. - | bSHCEGTTAY
| - FIMCTIIMAL TEST, | DSHGATTTAL
| = N-RAT DF COMTROLLER INTERMAL CAGLES AND MIRES. . ) | pshHGEFTTAL I
I : .| :
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CRITICAL ITEMS LIST

Jert 1TER: F200-AK-01 |

N

| SIGMIFICANT CHARACTEN1ST CS

SaEEm s AEEEELmEEEErEa s EE AL I E R AR LA EEERE- A i - - -y A mEEEFEEEE EEEE EELa e

| POSSIBLE CAUSES

Q% -4

|ACCERTAMCE TESTS
|

NOT FIRE ACCEPTAMCE TESTING
CGREEN Ry )y

|MERMETEC SEAL IMTECRITT

FLIGHT FLOM TESTING

|
I

PACE &
TNSPFCTTOM AMD TEST I
IHSPECTIONISI/TEST(ED I DOCLMENT REF. |
L A A e e W R AN A i e e e e e mm—m—mrr-TaaTid EFIEEEALARE c—rrmmL--y
THE FOLLOWING INSPECTLONS ARE PERFORNED OM THE COMPLETED ALSSEMALY PRIOR TO FIWAL CLOBURE: |
|

- IATERNAL AWD ENTERMAL CLEAM,[MESS, | RC1593
- EARD DIMENSIONS RRE WERIFIED AT CARD ASSEMELY. | DSHGEITTA
- CARSE[S CAWITY JHSPECTION FOR CONTAMINATION. | RC1483
» ELECTRICAL TNTERFADE CONMELTONS. | RC149%
= CARD FWBTALLATION ANE COMF IGURATION ALDGTY. DEHGERTTAY
- CONFOFMAL COATENE DF EEE FARTS. BHIF2E
THE FOLLOWING TESTS AME PERFORMED BY HOMETYUELL DURIME ACCEPTANCE TESTING:
- MEMMETIC SEAL AND FPRESSURIZATHON FORT LEAK JERT. AC1493
- FUKCTIOMAL TEST JHMCLLMIMEG: [ 14 L%

- OITPLT INTERFACE, RE1493

- CHECKOUT, FC1473

- OPERATION, RE1493

- CONTROLLER CHECEOLT. RE1493
- NIEH TEMPERATLIRE DFERATION. Ac1aes
+ LOM TEMPERATURE OPERATION. Ac1u9s
- WIBRATION TESTING. RC149E
- FENAL FOMCTIDWAL TEST, RCISYS
(OMTACLLER OPERATION |5 YERIFLEC FAAOUGH EMGINE MOT FIRE ACCEPTANCE TESTING. RLOQRSY

INTERNAL PREESUNE 15 MOMITORED DLRING COMTMOLLER DPERAT IOM. ONASD Wataus, e

THE FOLLOWIMG TESTS ARE PENFORMED DUNING FLIGHT FLOM VEHICLE PROCESSING WMD AFTER ANY
HAINFEWANCE OR REPLALEMENT ;

CONTROLLER CHECKOL .

+ BEMSDR CHECEOUT.

- FLIGHT READIRESS TEST.
- SELF-TEST.

OMAED W 1AKD.03%
MRST WG 1A0.010
MRSE W4 ASC. 030-A
CP40ER 0004




April 19, Tvea CRITICAL ITEMS LIST FAGE T

i i T

{CIL FTEM: F200 M- 01 | INSPECTILN AND TEST

FrmErEmIEEmEEEAmaAS s b i d e e m e craramTEEmETEs A EEEE

| POSSIBLE CAUSES | SIGNIFLCANT CHARACTERISTICE | INSPECTION{S1/1EST{S) | DOCUMENT ntr
...................... +.----.----—,,.-.....-----------1&-7----------—-----vr-------a---------------------a---—-—----'-—vv----------a----—--------ﬁ AR e e e R e e m R - -
FRE-FLIGHT CHECKOUI [THE FOLLOWEMG TESTS AKE PERFORMED DURING LAUNGH COUNTDOMN:
|
| | - PRE-CRYG LCWDING CHECKOUT IMCLUGING COHTADLLEN AND SENSORS CHELKOLT. DHASC SDOFAG. 211
t | - SELF-TEST. CRLOER 04
|
JCOWIROLLER OPERATICH 1% VERIFIED NY THE GROUMD LAUNCH SEQUENCER PRIOR TO EMGIME START EY | LAURCH COMMIT CRITERIA
JACCEPTANMCE OF COMMAMOS PURGE SEQUENTE &, POMER LEVEL, AKD START ENAGLE. BaE - 5-1128
| I '
COMTINUDUS SELF-1EST |9LTE TEST IS PERFOEMED EVERY MAJOR LYCLE [0 VERIFY HARDWANE JNTEGRITY. (LAST TESD) LPLOSRRN0B
I
I I !

FAILUPRE HISTCONY: . COMPREHENSIYE FAILLNE HOSTORY DATA 15 MATNTAINED IM THE PROELEM REFCATING DATANASE [FRAMSPRACA] .
NEFERENTE: MASA LETTER SA2% /88,3080 AND ROCKETOYME LETTER BOERCOSTA1.

e e e ey T F A E R NN LEEEEEE I EES AL AN S AR LR ddh e mm m m e mm = e e r T R B T E N N W E N R A AR e e

OFERATIONAL USE: 0T APFLICAELE.
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