HAGE: 1 PHRINT DATE: 051184

FAILURE MODES EFFECTS ANALYSIS (FMEA) = CRITICAL HARDWARE
NUMBER: 03-1-0408.X

SUBSYSTEM NAME: MAIN PROPULSION

REVISION: 1 511754
FART MAME PART NUMEBER
VENDOR RAME VENDOR NUMBER
LAU . DISCONNECT, LC2, 17 INCH MC284-0385-0551 (ORS HALF)

LAY . DISCONNECT, LO2, 17 INCH MC284-0388-0552 {ET HALF)

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
DISCONMECT, LO2 FEED, 17 INCH, ORBITER & ET HALF, [P[H}

QUANTITY OF LIKE ITEMS: 1
ONE

FUNCTION:

ET/OABITER FEED LINE DISCONNECT PAOVIDES LO2 PROPELLANT TC THE MPS AND A
MEANS OF LOADING AND DETANKING THE ET. EACH DISCGNNECT HALF CONTAINS A
PNEUMATICALLY ACTUATED FLAPFER CLOSURE DEVICE WHICH REMAINS IN TS LAST
ACTUATED POSITION (BISTABLE}. THE YALYES ARE CLOSED AFTER MECOQ TO
PREVENT PROPULSIVE VENTING LEADING TO ET/AORBITER REGONTAGT, TILEDOOR
DAMAGE DUE T EXPOSURE TCOH PROPELLANTS, LOSS CF HELIUM SUPPLY DURING
MANIFOLD REPAESSURIZATION (RTLS/TAL ABORAT CAITICAL), AND EYSTEM
CONTAMINATION DURING ENTRY, DURING UMBILICAL SEPARATION, THE VALVE
SYETEM 13 DESIGNED TO MECHANIGALLY CLOSE BOTH THE ORBITER AND ET
DISCONMECT FLAPPERS IF LINARLE TO CL OSE THEM PNEUMATICALLY (FOST MECO).
RECUNDANT OPEN AND CLOSE (TWO EACH) VALVE FOSITION SWITCHES ARE
LOCATED ON THE ORBITER HALF OF THE DISCONNECT. THE FLAPPER DRIVE .
MECHANISM iS DESIGNED T ALLOW RELIEF OF FRGPELLANTS TRAPPED BETWEEN
THE FLAPPERS AFTER DISCONNECT CLOSURE.

A PHEUMATICALLY ACTUATED LATCH MECHANISM IS PROVIDED TG PREVENT THE
VALVE FLAFPPERS FROM CLOSING DURING FLOW CONDITIONS. THE LATCH IS .
BISTABLE AND IS CONTROLLED BY A SEFARATE PWEUMATIC ACTUATOR ASSEMBLY
WITH AEDUNDANT LOCK AND UNLOCK (FWO EACH} POSITION SWITCHES. LATCGH
MECHANISM INCORPORATES A TOCGGLE PIVOT WHICH ALLOWS FLAPPER CLOSURE
DURING BACK UF MECHANICAL SEPAFATION WITH LATCH IN LOCKED POSITION. SEE
LATCH FMEA/CIL 0454 FOR ADDITIONAL INFORMATION.
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SHETTTLE CRITICAL ITEME LIST - ORBITER

SUBSYSTEM :MAIN PROCFULSION FMEA WNG:023-1 -040% -0 REV:1zZ/17/8

ASSEMELY : CPIT. FUNC: LR
P/H RI 1MOo2B4-0289=X02 CEIT. HoW: 2
ORB HALF 0&R1
ET HALF Q552

B/N VENDOR: VEHICLE pNa s 1a3 1a
QUANTITY :1 EFFECTIVITY: X b4 X
1 ONE " PHASE(Z)]: EL IS X Qo oo ==

REDUNDANCY SCREEN: A~PASS B=FAIL C-PAS
PREPARED BY: APPROVED BY: .
DES J E OSLUND  DES A2,

REL L E FPINERERG REL
e E M CUTIERREZ {
ITEM:
DISCONNECT, LO2 FEED (WITH LATCH) 17 INGH, ©ORBITER & ET HALP. (PDI)
FUNCTION

ET/ORBITER FEED LINE DISCONNECQT FROVIDES LO2 PROPELLANT TCO THE MP5 AND
MEANS OF LOADING AND DETANKING TEE ET. EACH DISCONNECT HALT CONTAINS 2
FNEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICH REMAINS IN TITS LAST
ACTUATED PQSITION (BISTAELE}. THE VALVES ARE CLOSED AFTER MECD TG
PREVENT FROFULSIVE VENTING LEADING 0 ET/ORBITER RECONTACT, TILE/DCOR
DAMAGE DUE TO EXPOSURE TO PROPELLANTS, 1LOSS OF HELIUM SUPPLY DURING
MANTFOLD REPRESSURIZATION (RTLS/TAL ABORT CRITICATL), AND SYSTEM
CONTAMINATION DURING ENTRY. DURING UMBILICAL SEPARATION, THE VALVE
SYSTEM 1S5 DESIGNED TO MECHANICALLY CLOSE BQTH THE OREBITER AND ET
DISCONNECT FLAPPERS IF UNABLE T2 CLOSE THEM PNEUMATICRLLY (POST MECO) .
RECUNDANT OPEN AND GLOSE (TWD EACH) VALVE POSITION SWITCEES ARE LOCRTEL
ON THE ORAITER MALF OF THE DISCONNECT. THE FLAPPER DRIVE MECHANISM I3
DESIANED TCO ALIOW RELIEF OF PROPELLANTS TRAPPED BETWEEN THE FLAPPERS
AFTER DISCOMNECT CLOSURE.

A PNEUMATICALLY ACTUATED LATCH MECHMANISY IS5 PROVIDED IO FREVENT THE VAl
FLAPFERS FROM CLOSING CURING FLOW CONDITIONS. THE LATCH IS BISTABLE Al
I5 CONTROLLED BY A SEPARATE PNEUMATIC ACTUATOR ASSEMBLY WITE REDUNDOANT
1LOCK AND UNLOGCE (TWO EACH) POSITION SWITCHES. LATCH MECHANISH
INCORPORAT®S A TOGGLE PIVOT WHICH ALILOWS FLAFPER CLOSURE DURING BACK 1N
WECHANICAL SEPARATYION WITH LATCE IN LOCKED POSITIOH. SEE LATCH FMEA/CC
0454 FOR ADDITICNAL INFOGRMATION.

FAILURE MODE
FATLS TG RELIEVE (BOTH ET & ORBITER VALVES CLOSEDR)
POST MECO, PRE UMBILICAL RETRACT

GAUSE(S)
BINDING

Falel L] 1 46



SHUTTLE SRITIGAL ITEMS LIST - ORBITER

SURSYSTEM :MAIN PROPULSTON FMTA NO:Q3Z-1 -—Q408 =9 BEV112/717/87

EFFECT(S):
{A}SUESTSTEH (B)INTERFACES (C)MISSION {D)CREW/VEHICLE:

{A,B)L0OZ RELIEF CAPARILITY PROVIDED Y EACH DISCONNECT. (FLAFPER WILL
LIFT OFF OF ITS SEAT). RELIEF QAN BE ACCOMPLISHED INW EITHER DIRECTION,
TOWARD ET oR TOWARD OREITER. FAILURE OF ONE FLAPPER, EITHER THE
CREITER OR ET HALY, To RELIEVE L2 TRAPFED BETWEEN THE TWOD DISCONNECTS
HAS K& EFFECT. FATILS B SCREEN EBECAUSE THERE I3 NO THETRUMENTATION TO
CETECT FAILURE MODE.

(¢,D)NO EFFECT.
(E)FUNCTIONAL CRITICALITY ETFECTS

FAILURE OF BQTH DISCONNECTS TUO RELIEVE WILL RESULT TN
OVERPREFSSURIZATION AND RUPTURE OF INTERFACE SEALS AND DAMAGE TO FLAFPFER
CLOSURES /MECHANISM. RESULTS IN LEAKAGE INTO UMBILICAL CAVITY, AFT
COMPARTMENT, AND OVERBOARD. POSSIBLE AFT COMPARTMENT
CVERPRESSURIZATION AND INTERMAL/EXTERNAL FIRE HAZARD (RTLIS/TAL).
POSSIBLE L0OSS OF CREW/VEEICLE. ALSO RESULIS IN POSSIBLE TILE AND DOOR
DAMAGE AT THE WMBILICAL AREA DUE TO CRYQ EXPOSURE.

AFTER ET STRUCTURAL SEPARATION TAILURE WILL RESTLT IN LOSS OF HELIUM
SUPPLY DURING MANIFOLD REFRESS CAUSING LOSS OF AFLT COMPARTMENT PURGE
(RTLS AND TAL ABORT CRITISAL). ALSC RESULTS IN ORBITER/ET RECONTACT
DUE TC FROPULSIVE VENTING AMD ET IMPACT OUTSIDE ALTOWABLE FQOTPRINT.

POSSIELE LOSS OF CREW/VEHICLE/LIFE/PROPERTY.

DI4POSITION & RATIONALE:
(AJDESIBN (B)TEST {C)INSPECTION (D)FAILURE HISTORY (E) QPERATIONAL USE:

(A) DESIGN
THE FLAPPER DISC SEAL {SEAL FL!JEIS] PROVIDES 'IEE PRIMARY PEESSURE RELIETF
OF LO2 OF GO2 TRAFPED BETWEEN TEE FLAPPERS QF THE DISCQMNNECT WEILE
ORBITER AND ET SECTIONS ARE MATED. THE DISC SEZAL IS OF INCONEL 716 WITH
TEFLON COATING. DESIGH RELIEF MECHANISHM HAS A MINIMUM PLOW CAPACITY OF
1.8 POUONDS PFR SPCOND OF GO2 AT =290 DEG F AT A PRESSURE NOT TO EXCEED
5.0 PEID. DESIGCH CRACKING AND RESEAT PRESSCRE IS BETWEEN 0.1 AND 5 PSTD
AT AMAIENT TEMPERATURE. THE LISCONNECT FOLLOWER ARM TORSICON AR
MECHANTSM PERMTTS THE FLAPPER TO LIFT OFF THME SEAT AT A PRESSURE
DIFFERENTIAL OF APPROXIMATELY 0.2 BSI. BOTH VALVES ARE DESIGNED SUCH
THAT THERE IS VERY LITTLE SURFACE AREA AVAILABLE FOR BINDING.

{8) TEST
ATP {ACTUATOR)
PROOF: AMBIENT, 1275 PSIG

OPERATIONAL (TWO CYCLES): AMBIENT: 400, 740, 780 PSIC
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SHUPTLE CRITICAL ITEMS LIST - QRBITER

SUSBSTSTEM :MAIN PROPULSICH FMEA NO:Q3=-1 ~Q408 -3 REVI1/17 87

RESPONSE TIME (OPENIHG/CLOSING): RooM AMBIENT/=-3100 REG T
RESPONSE TIME AT 400, 700 AND 784 PsIc

LEAKAGE: EXTERNAL AND INTERMAL, AMBIERT AND CRYO

ATP - ET/OREITER MATED DISCONNECT ASSEMBLY
FLAFPER ANGLE: ET 4.5 +/- 0.25 DEG, GRB 3.0 +/= 0.25 DEG
TIFP LOAD: ET 55 LB MINIMUM, ORB 40 LB MINIMUM

POSITION SWITCH VERIFICATION: LATCH IN LOCKED FOSITION. ROTATION FRCM
FLADPER POSITION OF REST ON DOWNSTRIKE SURFACE TO FLAFPER POSITION
WHERE OPEN INDICATOR LIGHT TURNS ON MUST BE & DES, MINIMUHM.

PROCE: AMBIENT, 1275 PSIG, ACTUATOR
285 P3IC FOR ORBITER CLOSURE DEVICE
%8 PSIz FOR ET CLOSURE DEVICE

OPERATIOQNAL CYCLE: CRYO, —100 DEG F, ACTUATQR PRESSURE 740 PSIG FCR 8
SYCLES AND 450 PS1G FOR 5 CQYCLES
AMBIENT, Ha AT 402 P2IG (1 CYCLE) AND 740 PSIG (2
CYCLES)

CLEANLINESS VERIFICATION: MOISTURE FREE AND CLEANED TO LEVEL 400A OF
MA 0110=301 '

LEARAGE: EXTERNAL
VALVE: IN2/AMBIENT TEMPS: 50 SCIME OF GHE AT 10 PSIG, 5¢
SCIMS OF GHE AT 50 PSIG: LATCH SHAFT SEAL, 80 3CIMS ¢
GHE: 150 SCIMS OF GN2 AT 185 PSIG: LATCH SMAFT SEAL,
80 SCIMS OF GHzZ
VALVE ACTUATOR: .
CRYO {BODY TEMP AT -300 DEG F, ACTOUATCRE AT -200 ]
0 DEG F}/AMBIENT TEMPS;: 100 SCIMS OF GHE AT 740 PSIG

INTERNAL
VALVE: AMBIENT TEMPS: 1000 TO 2000 SCIMS OF GHE AT 1 TO
15 PSIG;: 2500 SCIMS QF GN2 AT 200 P3IG
1N2 TEMPE: 2500 SCIMS OF GHE AT &0 PS1G: 2500
SCIMS QF GNd AT 200 PSIG -
VALVE ACTUATOR:
CREYD (BODY TEMP AT -300 QREG F, ARCTUATCOR AT -200 1
0 DEG F)/AMBIENT TEMPS: 100 SCIMS OF GHE AT 740 PEIG

RELIEEF OFERATION: =300 DEG F, CRACKING/RESEAT PRESSURE, 0.1-5 PSID (ET
ONLY)

ELECTRICAL CHARACTERTSTICS (INSULATION RESISTANCE AND WOLTAGE DREOF), AN
DIELECTRIC STREHGTH

FLOW LINER - ROUNDNESS VERIFICATION (FREE END EIGHT POINTS MEASUREMENT)



SHUTTLE ~RITICAL ITEMS LIST — ORBITER
SUBSYSTEM :MAIN DROPULSION FMEA NO:G2~1 =0408 -3 REV:12,/17/87

CERTIFICATION

COMPONENT GUALITICATION (INOLUDES TESTING FROM PREVIQUS CONFIGURATICN
- —~—==  WITHOUT TATCH} '

SALT FOG
VIBRATION = THREEX AXES:
SINUSCIDAL: 5 TO 35 HZ AT 0.25 &, ZERO TO PEAK

BANDOM: 20 Ta 2,000 HZ 5.7 G EMS. FOR X=-AXIS5, 5.2 G BMS FOR ¥
AND Z=-ANIS, NO FLOW (LN2), FLAPPFERS QFEN, LATCH
ENGAGED

THE DISCONNECT 15 CHILLED WITH LNZ AND STABILIZED AT
-390 DES F. 10 PSIG DISCONNECT, 740 PSIG ACTUATCR.
TEESE CONDITIONS ARE MAINTAINED THROUGHOUT SINUSOIDAL
AND RANDOM VIBRATION. ACTUATCR VENTED DURING LAST TWC
MINUTES OF VIERATION.

THERMAL CYCLE: -400 TO 156 DEG F, 3 CYCLES
APERATING LIFE: AMEIENT, 740 PSIC HE FOR A TOTAL OF 2,400 CYCLES FOR
OREITER AND 100 CYCLES FOR ET.
THE RELIEF MECHANISM WAS CYCLED DURING ET
VALVE CYCLING. ,
CRYD, 740 PSIG HE, -400 DES F FOR A TOTAL OF 1000
CYCLES FOR ORBITER AND 50 CYCLES FOR THE ET.
THE RELIEF MECHANISM WAS CYCLED DURING ET
VALVE CYCLING.
FLECTRICAL CHARACTERISTICS (INSULATION RESISTANCE AND VOLTAGE DROP)
LEANAGE: EXTERNAL AND INTERNAL, AMBIENT AND CRYO

ENGAGE = DISENRGAGE: ENGAGE FCORCE = 1000 L35 MAX, DISERGAGE
FOQRCE = 6000 LRI MAX

BURST TEST: PNEUMATIC ACTUATOR, 1700 PEIG HYDROSTATIC PRESSURE FCOR
2 MINUTES

TYFE I AND TYPE IT MATED (COPEN POSITION) 4%0 PSIG HYDRUSTATIC
PRESSURE FoR 2 MINUTES

TYEE I AND TYPE Il DEMATED (CLOSEDR POSITICN) 330 F5ID TO
TYPE I, &8 P5ID TO TYPE II FOR 2 MINUTES
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SHUITTLE CRITICAL ITEMS LIST - ORBITESR

SUBSYSTIZY MAIN PROPULSION FMER NO:02=1 -—0daB =9 REV:11/17/87

UMBILICAL SEFAPATION TEST: (WITHOUT LATCH)

THE DISCONNECT WAS INSTALLED IN THE UMBILICAL ASSEMELY DURING THE
SEPARATION TEST PROCRAM. THE UMBILICAL ASSEMSLY WAS SUBJECTED TO
RANDOM VIBRATION TESTE (4.4 HOURS PER AXIS) WHILE FILLED WITH LN2Z. THE
DISCONNECT WAS ALSCO SURJECTED TO UMBILICAL RETRACT TESTS AT BOTH
ROMINAL CONDITIONS AND SIMULATED EYDRAULIC RETRACY ACTUATOR FAITURTS.

UMBILICAL SEPARATION TEST: (WITH LATCE)

FLAPFPER PNEUMATICS/LATCH PNEUMATICS,/PYROS/RETRACTOR HYDRAULICS

{1} PNEUMATIC CILOSURE (NORMAL) = 4 CYCLES
{2} MECHANICAL CLOSURE (BACKUP) - 5 CYCLES

BOTH PERFORMED AT AMBIENT, LM2 AND LM2 CONDITIONS.

TERMINAL DRAIN: (SATURATED LOZ) (&5t AND 1&91}.LAICH ENGAGZD AND
NOT ENGAGED.

FLOW LINER WATER FLOW TESTS:

UDESIGH FLOW TQ 19,600 GPM
ALZOWABLE DELTA P IS 10 PSID AT THE LINER

TC DETEFMINE THE STABILITY OF THE FLOW LINER., THE FLOW TUBE HAD NO
FERMANENT DAMAGE APTER RBEING SUBTECTED TO WATER FLOWS UP TO 20,000 GPM
(TEST TIME QF 2 MINUTES / & RUNS MINIMUM). APTER VERIFYING
PERFORMANCE AT 20,000 GPM, TEE UNIT WAS SUBJECTED TO 32,700 EPM To
VERIFY DESIGN MARGIN (NG PERMANENT DAMAGE) .

FLAPPER ANGLE STABILITY MARGIN WATER FLOW TESTS:

FOURTEEN {(14) EXPLORATORY TEST SERIES (FLOW 4,000 TO 20,800 GFM)
E.T. FLAPPER SETTING VARYING FROM 1.8 TO 5.8 DES.
CRD. FLAPPER SETTING VARYING FROM 0.9 TO 5.4 DEG.

CERTIFICATION TEST RUN AT WORST (ASE PRODUCTION SETTING (FLOW RANGE
TO 10%% POWER LEVEL).

PROOF TEST SERIES - MAXIMUM FLOW 22,700 GPM, AT ANGLES BELOW MINIMOM
FLIGHT SETTINGS

FRODUCTION ANGLE SETTINGS

E.T. 4.5 +/= 0.25 DES
ORB. 3.0 +/= 0.25 DES
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SHUTTLE CRITICAL ITEMS LIST - CRBITER

SURSYSTEM MAIN FROPULSIONW FHEA NO:0Q3-1 -~0s:08 =9 REV:12/17/87

FLAPPER TIF LOAD MARGIN WATER FLOW TEST:

—— - e ol L L

EIGHT (8} EXPLORATCRY TEST SERIES (FLOW RANGE TC 109% FOWER LEVEL)

FLOW 4,000 TO 20,800 GIM
SRAITER: 2.0 +/- 0.1 DEG FCOR SEVEN SERIES, 4.1 +/= 0.1 FOR ONE SERIEIS
TIP [OAD EANGE! 20 TD &2 LES

ET: 3.9% +/— 0.1 DEG
TIP LOAD RANGE: 23 TO 61 LBS

RECOMMENDED TIP LOAD:

ORBITER: 40 LES MINIMUM
ET: 55 LEE MINIMUM

LATCH WATER FLOW TESTS:

— . . ol e e sl ol e

TWENTY-FOUR (24) EXPLORATORY TEST SERIES (FIOW 4,000 TO 22,100 GPM)

CERTIFICATION TEST RUN AT MINIMUM PRODUCTION SETTING (FLOW RANGE
TC 109% POWER LEVEL] .

TWo TEST SERIES IN FILL DIRECTION (FLOW 4,000 TO &,400 GPM), LATCH
PNETMATTIC PRESSURE VENTED (BISTABILITY)

PRCOQF TEST - 23,200 GPM

LATCH CRYD FLOW TESTS:

SIXTEEN (l4) TESTS WITH ILNI/LD2 (FLOWS VARY FROM ONE ENGINE AT &5% To
THREE AT 1l09%): _ _ -

DISCCNNECT FLAPPER STASILITY/LOADS

CAVITATION

FRICTION FPRESSURE LASS

ENGINE CUTQFF 3ENSOR REZPCHSE

STEADY STATE TEST: LNI [65% AND 1093 OF BATED POWER LEVEL), LATCH
ENGRGED. ILO2 (100%, 1Q4% AND 105% OF RATED POWER LEVEL}, LATCH
ENGAGED AND NOT ENGAGED.

TERMINAI DRAIN: {SATURATED LO2) (&£5%% AND 105%)} LATCH ENGAGED AND
HOT "ENGAGED.
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SUBSYSTEM

OMRSD

V41AY¥0.010
VA1AYD.1230
Y41lAYZ. 221
Y41AY0. 2650
V41BIG.2490
V41BUD. 280
V41BUO_ 230
V41B00.320
V41lBUQ.330
V41lBUQ.370
V4lRV0.020
V4lpva. o3
T4A1FUN.C40
T41FON. 081
T41QAL. 050
T41QAL. 109
SONECO. 400
S0g000.020

{C) INSPECTIOM

IMATN PROPULETON

SHUTTLE CRITICAL ITEMS LIST - ORBITER

FMEA HO:03=-1 =0408 =9 BEZV:IL2/13 /8

L02 EXTERNAL ILEAK TEST (I5)

Lo2 DECAY TEST (EVERY FLT)

HELIUM SIGHATURE TEST (EVERY TLT)

LOo2 SHAFT SEAL LEAR CHECE (If5)

QRR/ET DISC RESPONIE TIME (PO3T LT DATA ANALYSIIS)
DISCCHNNECT FLAPPER ANGLE VERIFICATION (EVERY FLT}
DISCONNECT FLAPPER ANGLE VERIFICATION (EVERY FLT)
DISCONNECT INSPECTION AND TIP LOAD VERIF (EVERY FLT)
MPS COMPONENT CAVITY INSPECTICH (EVERY FLT)

ORB/ET DISC PREPARATION FOR CPr ROLLOUT (EVERY FLT)
KPS ORB/ET DISC CLEANING (EVERY FLT)

ORE/ET UMBILICAL QISC AND SEAL INSPECTION (EVERY FLT)
OPENING TORQUE BEFORE MATING (EVERY FLT)

ET 17" TIF LOAD/FLAPPER RNGLE TINSFECTION [(EVERY FLT)
LO2/LE2 17" DISCONNECT INSPECTION (EVERY FLT)
Lo /ALEZ LT" DISCONNECT CLEANING (EVERY FLI)
VERIFY ET/CRD DISC POSITIOHNS (PRICE TO MATIHNG)
POl RESPCONSE TIME (MATED) (EVERY FLT)

{EVERY FLT)

RECEIYINE INSPECTION
RAW WMATERIALS ARE VERIFIED BY INSPECTION TOR MATERIAL AND FROCESS

CERTIFICATION.
VERIFIED (MIL=STD=103).
RECEIVED MATERIALS ARE RETAINED FOR VERIFICATION.

ALL MACHINED ITEMS ARE DIMENSIONALLY INSPECTELD AND
CHEMICAL/MECHRNICAL PROPERTIES AND RECORDS OF
BODY FORGIRG IS

DLTRASONICALLY AND DYE PENETRANT INSFECTED.
CONTAMINATION CONTROL

CLEANLINESS LIVEL TO 400X VIA FRECN FLUSH AND SAMPLE VERIFIED.
GROQVES ARE INSPECTED PFoR CLEAMLINESS AND EVIDENCE QOF DAMACE.

ASSEMELY /TNSTALLATION
TEREADED INSERTS AND CRITICARL DIMENSICHE VERIFIED BY INSPECTICON.
STURFACES ARE VISUALLY INSPECTED FPOR DEFECTS. REPAIRED AND REWORFED ITZ
ARE DIMENSIONALLY CHESEED. Log OF CLEAN ROOM VERIFIED. ALL ENGINEERIN:
DEFINED FEATURES AND SURFACE FINISHES AND TORQUE REQUIREMENTS ARE
COMPLETELY THSEECTED AND VERIFIED.

ALL SEA!

SEALT]

THE PRIMRRY INTERFACE SEAL IS CHECKED FOR ID, QD AND ROUNDNESS.
DIMENSIONS DLEFINED IN DRAWING ARE VERIFPIED BY INSPECTION.

CRITICAL PROCESSES
HEAT TREATMEMNT AND PAPRT PASSIVATION ARE VERIFIED

HOM-DESTRUCTIVE EYVALUATION '
PARTS ARE RADICGRAPHICALLY AND OYE FENETRANT INSPECTED AS IMPOSED BY
ENGINEERING IN THE DRAWING REQUIREMENTS.

TESTING
ATP AND TEST MEASUREMENT EQUIPMENT CALIBRATION VERIFIED BY INSPECTIQN.

ALL

BY INSPECTION.



SHUTTLE CRITICAL ITEMS LIST — CREITER

SUBSYSTEM :MATN FROPULSTON FMEA NCQ:Q3=1 =0408 -3 REV:12/17/57

HANDL ING /PACKAG I NG
PACKAGING FOR SHIPMENT VERIFIED BY INSPECTICH.

(0) FAILURE HISTORY
THERE HAVE BEEN NO ACCEFTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSQCIATED WLITH THIS FAILURE MADE.

(E) GPERATIQMAL USE
NO CREW ACTION CAN BE TAKEN.
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