FAGE: 1 PRINT DATE: 0511/94

FAILURE MODES EFFECTS AMALYSIS (FMEA) — CRITICAL HARDWARE
NUMBER; 03-1-0407-X

SUBSYSTEM NAME: MAIN PRQPULSION

HEVISION: 1 SH1m4
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LAU : DISCONNECT, LH2. 17 INCH MC284-0989-0451 (ORB HALF)
LAY DISCOMNECT, LH2, 17 INCH MC2B4-0380-1451 (OAB HALF)}
LAU . DISCONNECT, LH2, 17 INCH MC284-0389-0452 (ET HALF)
FART DATA

EXTENDED DESCRIPTION QF PART UHDER ANALYSIS:
CISCONMNECT, LH2 FEED, 47 INCH, ORBITER & ET HALF. {PD2)

QUANTITY OF LIKE TEMS: 1
ONE

FUNGCTION:

ET/OABITER FEED LINE DISCONNECT PROVIDES LH2 FROPELLANT TO THE MFS AND A
MEANS OF LOAGIMNG AND DETAMKING THE ET. EACH DISCOMMECT HALF CONTAINS A
PHNEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICH REMAINS IN TS LAST
ACTUATED POSITION (BISTABLE). THE VALVES ARE CLOSED AFTER MECO TO
FREVENT FRORULSIVE VENTING LEADMNG TO ET/DARITER RECONTACT, TILEDDOR
DAMAGE DUE TO EXPOSURE TO FROPELLANTS, LOSS OF HELIUM SUFPLY DURING
MANIFCLD REPRESSURLZATION {(RTLS/TAL ABOAT CRITICAL), AND SYSTEM
CONTAMINATION DURING ENTRY, DURING UMEILICAL SEPARATION, THE VALVE
SYSTEM |5 DESIGHNED TO MECHANICALLY CLOSE BOTH THE ORBITER AMND ET
DISCONNECT FLAPPERS IF UNABLE TO CLOSE THEM PNELIMATICALLY (POST MECO).

. REDUNDANT QPEN AND CLOSE [TWO EACH) VALVE POSITION SWITCHES ARE
LOCATED ON THE ORBITER HALF OF THE DISCONNECT. THE FLAFPER DRIVE
MECHANISM IS DESIGNED TO ALLOW RELIEF OF PROPELLANTS TRAP PED BE['WEEN
THE FLAFFERS AFTER ﬂISEGNNEGT CLGSURE.

A PNEUMATICALLY ACTUATED LATCH MECHANISM 12 PROVIDED TS PREVENT THE
VYALVE FLAPPERS FROM CLOSING DURING FLOW CONDITIONS, THE LATCH IS
BISTABLE AND IS CONTROLLED BY A SEPARATE PNEUMATIC ACTUATOR ASSEMBLY
WITH REDUNDANT LOCK AND UNLOCK (TWO EACH) POSITION SWITCHES. LATCH
MECHANISM INCORPORATES A TOGGLE PIVOT WHICH ALLOWS FLAPFER CLOSURE
DURING BACK UP MECHANICAL SEPARATION WITH LATCH IN LOCKED POSITION. SEE
LATCH FMEASCIL 0454 FOR ADDITIONAL INFORMATION.
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SHUTTLE CRITICAL ITEMS LIST - CREITER

. SUTBRSYETEM

: MAIN PROPULSION FMEA NQ: Q3-1 -Q0427 ~7 REV:12/17/87
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ITEM:
DISCONNECT, IHZ FEED (WITH LATCHM) 17 INCH, ORBITER & ET HALF. (PD2)
FUNCTION:

ET/OREITER FEED LINE DISCONMECT PRCVIDES LH2 PROPELLANT TO THE MPES AND A
MEANS OF LQADING AND DETANKING THE ET. EACH DISCONNECT HALF CONTAINS A
PNEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICH REMAINS IN IT5 Ias™
ACTUATED POSITION (BISTABLE). THE VALVES ARE CLOSED APTER MECO TO
FREVENT PROFULSIVE VENTING LEADING TQ ET/CRBITER RECONTACT, TILZ/Z0CR
DAMAGE QUE TO EXPOSURE TO PROPELLANTS, LOSS OF HELIUM SUPPLY DURING
MANIFQLD REPRESSURIZATION (RTLS/TAL ABORT CRITICAL), AND SYSTETM
CONTAMINATION DURING ENTRY. ODURING UMBILICAL SEPARATION, THE ViLy=s
SYSTEM 13 DESIGNED TO MECHANTICALLY CLOSE BOTH THE ORBITER AND ET
JISCONNECT FLAPPERS IF UNABLE TC CLOST THEM PNEUMATICALLY (FPOST MECC).
REDUNDANT CREN AND CLOSE (TWQ EACH) VALVE POSITION SWITCHES ARE LOCATED
QN THE ORBEITER HALF OF THE DISCONNEGT. THE FLAPPER DRIVE MECHANTSM =5
DESIGHNED TO ALLCW RELIEF QF PROPELIANTS TRAFPED BETWEENM THE FmAPPERS
AFTER DISCONNECT CLOSURE.

A PNEUMATICALLY ACTUATED LATCH MECHANISM IS BROVIQDED T¢ PREVENT THE TALVE
FLAPPERI PROM CLOSING DURING FLOW CONDITIONS. THE LATCH IS BISTABLE AND
IS CONTROLLED BY A SEPARATE PNEUMATIC ACTUATOR ASSEMBLY WITH REODUNDANT
LOCK AND UNLOCK (TWO EACH) POSITION SWITCHES. LATCH MECHANISM
INCOREORATES A TOUGGLE PIVOT WHICH ALLOWS FLAPPER CLASURE DURING BACK O
MECHANTCAL SEPARATTON WITH LATCH IN LOCKED PQSITION. SEE LATCH ™EA/CIZ
0534 FOR ADDITIONAL INFORMATTION.

FAILURE MOOE
FAILS TO REMAIN CLOSED (ORBITER AND/OR ET FLAPFERS)
FOLIOWING CRE/ET UMEILICAL SEPARATION.

CAUSE(S)
PIZCE PART STRUCTURAL FAILURE.
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SHUTTLE CRITICAL ITEMS LIST = OREITER ‘

SUBSYSTEX : MAIN PROPULSION FMEA RQ: 03-1 =-0407 =7 REV:L2/17/%

EFFECT{S) DN:
(A)SUBSYSTEM (B)INTERFACES (CIMISSION ([D)CREW/VEHICLE

(A,B)

CASE I = OREITER FLAPPER FATLS TO REMAIN CLOSED FOLILAWING QRAITER/ET
UMBILICAL SEPARATION. RESULTS IN POSSIBLE TILE AND DOOR DAMAGE AT TH=
UMBILICAL ARFA DUE TO CRYO EXPOSURE. FOR HTTS AND TAL ARDORTS, RESIZUAL
HZ WILL, ENTER THE AFT COMPARTMENT CAUSING POSSIBLE AFT COMPARTHMENT
CVERPRESSURIZATICN AND FIRE/EXPLOSION HAZARD. ALSC RESULTS IN LOSS OF
HELIUM SUPPLY DURING MANIFOLD REPRESS CAUSING LOSS OF AFT

COMPARTMENT ENTRY PURGE (RTLS AND TAL AEORT CRITTICAL).

CASE I = ET FLAPPFER FAILS TO REMAIN CLOSED FOLLOWING QREITER/ET
UMBILICRT. SEPARATION. RESULTS IN POSSIHLE TILE AND DAGE DAMAGE AT —=F
UMBILICAL AREA DUE TO CRYO EYPOSURE AND QRBITER/ZT RECONTACT DUE ™0
PRUPULSIVE VENTING FOLLSWING ET STRUCTURAL SEPARATION. ALSS MAY RESULT
IN ET IMPACT QUTSIDE ALLOWABLE FOOTEPRINT.

(C,D)POSSIBLE LoSS OF CREW/VERICLE/LIFE/FROFERTY.

QISPOSITION & RATIOMALE:
(AJOESIGN {B)TEST (C)INSPECTION {D)FAILURE HISTORY (E)OPERATIQNAL USE

[A) DESIGN
CNCE THE FLAPPERS HAYVE BEEN CLOSED, THE FOLLOWER ARM TORSION BARS AND
SYSTEM INTERNAL PRESESUARE FROVIDE THE FORCE NECESSARY TO MATNTAIN THE
FLAPPERS IN THME CLOSED POSITION. '

DESIGN FACTORS QF SAFETY FOR INTERNAL PRESSURE ARE 1.3 FROCF, 1.5 BURST
FOR THE DISCONWECT. THE ORBITER FLAPDPERS HAVE A MINIMUM USEFUL LITE or
3500 CYCLES WHICH IS EQUIVALENT TO 100 QRBITER MISSIONS. THE ET FLAPDER
HAVE A MINIMOM LIFE OF 150 CYCLES WHICH IS EQUIVALENT TG ONE ORBITER
HISSICN. 3ITRUCTURAL ANALYSIS INDICATES POSITIVE MARGINS OF SAFETY FOR
ALL CONDITIONS OF VALVE OPERATION; FRACTURE/FATIGUE ANALYSIS SHOW THAT
ALL CRITICAL PARTS ARE SATISTACTORY FOR FOUR TIMES EXPECTED LIFE (ET -
ONE MIZSION, ORBITER - 100 MISSIONS).

THE DISCONNECT VALVE CONSISTS OF COMPONENTS MANUFACTURED FROM 2024-T&51
AL ALLOY (PLAPPER ASSEMBLY), INCCONEL 713 (ABRM FOLLCAER) AND A2as C{RES
(ARM DRIVE ASSEMBLY). THE VALVE HOUSING IS MANUFACTURED FROM 2215 AL
ALIOY. THE FLAFPER FLEX SEAL IS MADE OF INCONEL 713 WITH A TEFLON
CCATING, AND THE SEAL SEAT IS MADE OF AZ86 CRES.

03-1- 1408



P e TI | Ay NP

SHUTTLE CRITICAL ITEMS LIST - CRBITER

. SUBSYSTEM : MAIN PROPULSION FMEA NQ: 03=1 =0407 =7 BEY.12/17/57

(8) TEST
ATP (ACTUATOR)
PROOF: AMBIENT, 1275 P3IQ
OPERATIONAL (TWO CYQLES): AMBIENT: 400, 740, 780 PSIG

RESPUNSE TIME (OPENING/CLOSING) ¢ BOOM AMBIZNT/~30Q0 DEG F
RESPONSE TIME AT 400, 700 AND 750 PST:

LEAKACE: EXTESNAL AND INTERNAL, AMBIENT AND ORYO

ATP - ET/ORBITER MATED DISCONNEST ASSEMBLY
FLAPPER ANGLE: ET 0.7% +/=- 0.25 DEC, ORB 2.4 +/= 0.25 LEC
TIP LOAD: ET 55 LB MINIMUM, ORS 40 LB MINIMOUM

POSITION SWITCH VERIFICATION: LATCH IN LOCKED POSITIAN. RCTATToN FROM
FLAPPER POSITION OF REST ON DOWNSTRIKE SURFACE T0 FLASFIR POSITICN
. . WEERE OFEN INDICATOR LIGHT TURNS ON MUST BE 4 DEG, MINIMUM.

PROQEF: AMBIZNT, 1275 PSIG, ACTUATOR
486 PSIG FOR OREITER CLOSURE DEVICE
3 PSIG FOR ET GLOSURE DEVICE

JPERATIONAL CYCLE: CRY®S, =300 DEG F, ACTUATCR PRESSURE 740 BSIG FOR 8
CYICLES AND 450 PSIG FOR 5 CYCLES
AMBIENT, He AT 400 PSIG (1 CYCLI) AND 740 PSI5 (5
CYCLES)

OPERATING TORQUE:; ET LHz SECTION, =410 DEG F FOR 1.% HOUES MINIMUM,
150 FTI=-LBS MAX

CLEANLINESS VERIFICATION: MOISTURE FREE AND CLEANED T¢ LEVEL 400A GF
MA 0110-3qQ1 .

LEAKAGE: EXTERNAL
VALVE: LN2/AMBIENT TEMPS: 50 SCIMS OF GHE AT 10 PSIS, 30
SCIMS OF GHE AT 60 PSIG; LATCH SHAPT SEAL, 80 SOTIMS oF
GHE
LHZ TEMPS: 200 SCIMS OF GH2 AT 50 PSIG; LATCH
SHAFT SBAL 80 SCIMS OF GH2
VALVE ACTUATOR:
CRYQ (BOOY TEMP AT -340 DEG F, ACTUATOR AT -3¢0 TQ.
© DEG F)/AMBIENT TEMPS; 100 SCIMS OF GHE AT 740 PsIc

03=1= T4n7



SHUTTLE CRITICAL ITEMS LIST - ORBITIR

SUTBEYSTEM @ MAIN PROPULSION FMEAR NO: 02-1 -0407 -7 RET:12/17.73°
INTERNAL
VALVE: AMBIZNT TEMPS: 1000 TO 2500 SCIMS AF GHE AT 1 0
60 PSIG '

L2 TEMPS: 2500 SCIMS OF GHE AT &0 PSIG
VALVE ACTUATOR:
: CRYQ (BODY TEMP AT -30Q DEG F, ACTUATCR AT =200 -
0 DEG F)/AM3IENT TEMPS: 100 SCIMS OF GHE AT 740 PSIC

in
113

-
-

RELIFF QPERATICN: =300 DEG F, CRACKING/RESEAT PRESSURE, 0.2~
ONLY)

PEID
ELECTRICAL CHARACTIRISTICS (INSULATION RESISTANCE AND VOLTAGE DRCZ), AT
DIEIFCTRIC STRENGTH

FLOW LINER - ROUNDWESS VERIFICATICN (FREE END EIGHT DATNTS HEASURENZNT)
OPERATING TURQUE: ET LH2 3ECTICN SHALL BE MANUALLY ACTUATED

{QPEN/CLOSED) AFTER BEING STARILTZED A™ =410 DEC F.
TORQUE SHALL WaT EXCEED 150 FT LBS.

EERTIFIFATIUN
COMPONENT QUALIFICATION (INCLUDES TESTING FROM FRIVICUS CGNFIGL‘S‘.ATI-:':‘.‘
- - : —-— ~ WITHOUT LATCH)
SALT FoG

YIBRATION - THREL AXES:
SINUSOIDAL: S TO 35 HZ AT 0.25 G, ZERC TO PEAK

PANDOM: 20 TO 2,000 HZ 5.7 6 RMS FOR X-AXIS, 5.2 G RMI FOR ~
AND Z=-AXIS, NC FLCW {LN2), FLAPPERS OPEIM, LATO:
ENGAGED

THE DISCONNECT IS CHILLED WITH LNz AND STABILIZED AT
-300 DEG . 19 PSIG OISCONNECT, 740 PSIG ACTJATOR.
THESE CONDITIONS ARE MAINTAINED THROUGHOUT SINUSO-DAL
AND RANDOM VIBRATION. ACTUATOR VENTED DURING La3T T
MINOTES OF VIERATION.

THEFMAL CYCLE: —4C0 TD 150 DEG F, 3 CYCLES

CPERATING LIFE: AMBIENT, 740 PSIG HE FOR A TOTAL OF 2,400 CYCLES FCR
ORBITER AND 100 CYCLES FQR ET.
THE RELIEF MECHANISM WAS CYCLED DURING 2T
VALVE CYCLING.

CRYU, 740 PSIG HE, =400 DEG F FOR A TOTAL OF 1000
CYCLES FOR ORBITER AND 50 £YCLES FOR THE ET. '
THE RELIZF MECHANISM WAS CYCLED DURING ET
VALVE CUYCLING.
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SHUTTLE CRITICAL ITEMS LIST - -ORBITER

SUSSYSTEM @ MAIN PROPULSION FMEAR NCG: 031-1 -0407 =7 REV:22/17,797

ELECTRICAL CHARACTIRISTICS (INSULATION RESISTANCE AND VOLTASZ ZRCE)
LFAFAGE: EXTERMAL AND INTERNAL, AMBIENT AND CRYGC

ENGAGE = DISENGAGE: ENGAGE FCRCE = 10040 LBS MAX, DISENGAGE
FORCE = 6000 LBS MAX

JURST TEST: FHNEUMATIC ACTUATQR, 1700 PSIG HYDROSTATIC PRESSURE FAR
Z MINUTES

TYPE I AND TYFE II MATED (OQFEN POSITION) 450 PSTC HYDRCSTATIC
PRESSURE FCR 2 MINUTES

TY¥FE I AND TYPE II DEMATED (CLOSTED PCSITION: 230 PSID 7O
TYPE I, 58 PSID TO TYPE II FOR 2 MINUTES

UMRBILICAL SEPARATION TEST: (WITHQUT LATCH)

A A - —

THE DISCONNECT WAS INSTALLED IN THE UMBILICAL ASSEMBLY DURING THE
SEFARATION TEST FROGCRAM. THE UMBILISAL ASSEMBLY WAS SUBJECTED ™0
PANLOM VIBRATION TESTS (4.4 HOURS FER AXIS) WHILE FILLECD ®ITH LN2. Tu:
DISCONNECT WAS ALSO SUBJECTED TO UMEBILTCAL RETRACT TESTS AT BOTE
HOMINAL CONDITIONS AND SIMULATED RYDRAULIC RETRACT ACTUATGR FAILURIS,

TMEILICAL SEFARATION TEST: (WITH LATCH;

FLAPFPER PNEUMATICS/LATCH PNEUMATICS/PYROS/RETRACTOR HYDRAULICS

(l) PNEUMATIC CLOSURE (NORMAL) ~ 4 CYCLES
(2 MECHANICAL CLOSURE (BACKUP) = 5 COYCLES

RBOTH FERFORMED AT AMBIENT, IN2 AND LH2 CONDITICNS,
FLOW LINER WATER FLOW TESTS: (LH2Z VALVE QUALIFIED BY SIMILARITY TG L3232}

DESIGN FLOW TQO 13,100 GPM
ALLOWABLE DELTA P IS 10 PSID AT THE LINER

TO DETERMINE THE STABRILITY OF THE FLOW LINER. THE FLOW TUBE HAD NO
PERMANENT DAMACE AFTER BEING SUBTECTED TO WATER FLOWS UF TO 20,000 SbM
(TEST TIME QF 2 MINUTES / & RUNS MINIMOM) . AFTER VERIFYING
FERFORMANCE AT 232,000 GPM, THE UNIT WAS SUBTECTED TO 22,700 GPM TO
YERIFY DESIGN MARGIN (NO PERMANENT DAMAGE] .
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SHUTTLE CRITICAL ITEMS LIST -~ CRBITER

SUBSYSTEM : MAIN PROPULSION FMEA NO: 03-1 ~0407 =7 REVil2/17/a7

FLAPFDER ANGLE STABILITY MARGIN WATER FLOW TESTS:

ELEVEN (11} EXPLOQRATORY TEST SERIES (FLOW 4,000 TO 14,200 GPM)
E.T. FLAFPER SZTTING VARYING FROM ~3.5 ICQ 2.5 DEG.
ORE. FLAPPER SETTING VARYING TROM -0.9 TC 4.5 DEG.

CERTIFICATION TEST RUN AT WCRST CASE PRODUSTICN SETTING (FLOW RANGE
TO 109% POWER LEVEL).

PRODUCTICN ANGLE SETTINGS
E.T. 0.73 +/- 0.25 DEG
GRB. 2.4 +/= 0.25 DEG

FLAPPER TIF LOAD MARSIN WATER FLOW TEST:

——— — o —— o ———— — ks ks il ol il o o

SEVEN (7) EXPLCRATORY TEST SERIES (FLOW RANGE To 1U0%% POWER LEVEL]

Fiow 4,000 TO 13,100 &GFM
ORBITZR: 2.4 +/= 0.1 DEG
' TIP LoAD RANGE: 22 TQ 640 LE3 .

ET: .75 +/- 6.1 DEC
- TIP LOAD RANGE: 20 TD &1 LBS

RECOMMENDED TIF LOAD:

ORBITER: 40 LES MINIMUM
ET: 55 LBS MINIMUM

LATCH WATER FLOW TESTS:

ELEVEN (l1l]) EXPLORATIORY TEST SERIES [FLOW 4,000 TO 14,800 GDPM)

CERTIFICATION TEST RUN AT NOMINAL PRODUCTION SETTING (FLOW RANGE
TO 109% POWER LEVEL) -

TWC PROOF TESTS: 15,650 GPFM AND lS,EED.GPH
FILL FLOW DIFECTION: STIMIIARITY TO LOZ FILI FLOW TEST

LATCH CRYQ FLUW TESTS: (LHz2 VALVE QUALIFIED BY SIMILARITY TQ LOZ)

STXTEEN (16) TESTS WITH [N2/L02 (FLOWS VARY FROM ONE ENGINE AT &5% T¢
THREE AT 109%).
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SHUTTLE CRITICAL ITEMS LIST = ORBITER

. SUVASYSTEM : MATY PROPULSICN FMEA NO: Q3-1 ~04Q37 -7 RET:12/17/87

OHASD
V41A¥Q.030 LH2 EXTERNAL LEAK TEST (I5)
V4lAYO.140 LH2 DECAY TEST (EVERY FLT)
VAlAYD.221 HELIUM SIGNATURE TEST (EVERY FLT}
V41AYD.250 LH2 SHAFT SEAL LEAK CHECK {(I%)
V41BBEO.090 LH2 SEAT LEAKAGE TEST (EVERY FLT)
V41BIO.240 ORB/ET DISC RSSPONSE TIME (POST PLT DATA ANALYSIS)
V41BUD.280 DISCONNECT FLAPPER ANGLE VERTFICATION {(EVERY FLT)
v41BUQ.320 DISCONNECT IMSPECTION AND TID LOAD VERLE {EVERY FLT)
V41BUO.330 MPS COMPONENT CAVITY INSPECTION (ZVERY FLT)
v41BUD.370 ORB/ET DISC PREPARATION FOR OPF ROLLOUT (EVERY FLT)
V41BVC.020 MPS ORB/ET DISC CLEANING (EVERY LT}
J4.BY0.030 ORB/ET UMBILICAL NISC AND SEAL INSPECMTON (EVERY FLT)
T41FUN.040 OPENING TORQUE BEFORE MATING (EVERY FLT)
T41FUN.081 ET 17" TIP LOAD/FLAEPER ANGLE INSPECTION (EVERY FLT)
T42QAL.0S0 LO2/LH2 17% DISCONNEGT INSPECTION (EVERY FLT)
T41QAL.100 LO2/LH2 17" BISCONNECT CLEANLING (EVERY FLT)
SOOHCO. 400 VERIFY ET/ORB DISC POSITIONS (PRIOR TO MATING} (EVERY FiT)
S00020.031 PD2 RESPONSE TIME (MATED) (EVERY FLT) |

(C) INSPECTION

- RECEIVINE INSPECTION
RAW MATERTALS ARE VERIFIED BY INSPECTION FOR MATERIAL AND PRGCESS
CERTIFICATION. ALL MACHINED ITEMS ARE DIMENSIONALLY INSPECTED AND
VERIFIED (MIL=5TD=-105) . CHEMICAL /MECHANICATL. PROPERTIES AND RECORDS OF
RECEIVED MATERIALS ARE RETAINED FQR VERIFICATION. BODY PORGING IS
ULTRASONICALLY AND DYE PENETRANT INSPECTED.

CONTAMINATION CONTROL
CLEANLINEES LEVEL TO 400A VIA FRECH FLUSH AND SAMNPLE VERIFTED. ALz SEAL

GROOVES ARE INSPECTED FOR CLEANLINESS AND EVIDENGCE OF DAMAGE.

ASSEMBLY/INSTALLATION

THREADED INSERTS AND CRITICAL DIMENSIONS VERIFIED BY INSFEQTION. SEALING
SURFACES ARE VISUALLY INSPECTED FOR DEFECTS. REFAIRED AND REWQRKED ITEMS
ARE DIMENSIONALLY CHECKED. LOG OF CLEAN ROOM VERIFIED. ALL ENGINEERING-
CEFINED FEATURES AND SURFACE FINTSHES AND TORQUE REQUIREMENTS ARE
COMPLETELY INSFECTED AND VERIFIED.

THE PRIMARY INTERFACE SEAL IS CHECKED Fomr ID, OD AMD ROUNDNESS. ALL
DIMENSICNS DEFINED TN DRAWING ARE VERIFIED RY INSPECTION.

CRITICAL PROCESSES
HEAT TREATMENT AND PART FASSIVATION ARE VERITIED BY INSFECTION.

NON-DESTRUCTIVE EVALUATION

PARTS AFRF RADIOGRAPHICALLY AND DYE PENETRANT INSPECTED A3 IMPCSED BY
ENGINEERING IN THE DRAWING REQUIREMENTS.

. TESTING

ATP AND TEST MEASUREMENT EQUIPMENT CALIBRATION VERIFIED BY INSPECTION.



SHUTTLE CRITICARL ITEMS LIST ~ ORHITER

SURSYSTEM : MAIN PROPULSICN FMEA NO: 03-1 -9407 =7 REV:12/17/3%

HANDLING/PACKAGING
PACKAGING FOR SHIPMENT VERIFIED RY INSPECTION.

(0) FAILURE HISTORY
SEVERAL INTERNAL LEAKS (ATP PAILURES) HAVE QCCURRED WHICH WERE SLIGETLY
OVER SPECIFICATIGN LIMITS oF 10400 SCIM AT LOW PRESSURE (REFERENCE
CARS AG693S, AS358, A5352 AND AB3I73Q}, THE UNITS WERE ACCEFTRELE BY -
“NOREASING TUT PROCUREMENT SPECIFICATION ALLOWARLE LEAKAGE RATE TO 2,400
20TM MAXTIMUM, HNC FURTHER INCIDENTS HAVE OCCURRED.

IMPRODERLY INSTALLFD FLAFFER FLEX SEAL DISKS ON FOUR DIFFERENT FLAPPERS
CAUSED AN EXCESSIVE INTERNAL LEAKAGE DURING ATP (RETZRENCE CAR'S AB232%,
ACI997, AC4482 AND ADOL131) THE ASSEMBLY FIXTURE HAS BIEN MOCIFIED TGO
INSURE CENTERING OF THE SEAL DISR DURING SHRINK RING INSTALLATION.

(E) OPERATIONAL USE
NO CREW ACTICN CAN BE TAKEN.

03-1~ 1412



