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 = CRBITER

SUBSYSTEM : MAIN FROFULSION FMEA HO: 03=1 -p4n7 -1 REV:12/27/5%
ASSTIMBLY CRIT. FUHC: z
2/W RI T ME284-0333-%NEY CREIT. EDW: 1
ORE HALF Q431
ET HALF 045352
P/ VENOOR: VEHICLE laz 1323 14
QUANTITY : 1 EFFECTIVITY: b X X
: ONE - . PHASE{S): PFL X IO ¥ ¢o [wiw] LS
) REDUNDANCY SCREEN:
PREZARED BY: APPROVED B P
DES J B QELUND LES 7
REL L. B FINEEBERS RE
RE E M GUTIERREZ QEY'
ITEN:
DISCCNNECT, LH2Z FEED (WITH LATCH) 17 INCH, ORBITER § ET HATF. (Po23
FUNCTION:®

ET/ORBITER FEED LINE DISCONNECT PROVIDES LH2 PROPELLANT TO THE MPS AND 3
MEANS QF LOADING AND DETANKING TEE ET. EACH DISCONNECT HALF CCNTAINS &
PUEUMATTICALLY ACTUATEDR FLADPE=R ~LOSURE DEVICE WHICH REMAINS IN TTS LAasT
ACTUATED FOSITICN (BISTARLE). THE VALVES ARE CLOSED AFTER M=pg T

. PREVENT PRCPULSIVE VENTING LEADING TO ET/OR3ITER RECONTACT, TILIE/DOOR
DAMACE DUE TO EXECSURE TO FROPELLANTS, LOSS OF HELIUM SUPDPLY DURING
MANIFOLD REPRESSURIZATION (RTLS/TAL ABORT CRITICAL), D SYITTM
CONTAMINATION DURING ENTRY. CURING UMBILICAL SEPARATION, THE VALVT
SYSTEM IS DESIGNED TO MECHANICALLY CLOSE BOTH THER OREITER AND ET
CISCONNECT FLAPPERS IF UMADLE T9 CLOSE THEM PNEUMATICATLY (POST MECG) .
REDUNDANT GOPEN AND CLOSE {(TWQ EACH) VALVE BOSTTTION SWITCHES ARE LOCATED
ON THE ORBITER HALF OF THE DISCONNECT. THE FLARPER DRIVE MECHAMTEM Is
DESIGNED TO ALLGW RELIZF OF PROFELIANTS TRAPPED BETWEEN THE FLADPERS
AFTER DISCONNECT CLOSURE.

A PNEUMATICALLY ACTUATED LATCH MECHANISM IS PROVIDEDR TO PFREVENT THE VALYE
FLAPPERS FROM CLOSING DURING FLOW CONDITIONS. THE LATCH I§ BISTASLFE AND
IS5 CONTROLLED BY A SEPARATE PNEUMATIC ACTUATOR ASSEMBLY WITH REDUNDANT
LOCK AND UNLOCK (TWO EACH) POSITION SWITCHES. LATCH MECHANISM
INCORPORATES A TOGGLE PIVOT WHICH ALLUWS FLAPPER CLOSURE DURING BACK UP
MICHANICAL SEPARATION WITH LATCH IM LOCKED PQSITICN. SEE L[ATCH FMEA/CTL
0454 FOR ADDITIONAL INFORMATIUN,

FAILURE MODE
RUPTURE/LEARAGE OF VALVE BoDy

CAUSE(S)
FATIGUE, MATERTAL DEFECTS, DAMACED AND/QCR DEFECTIVE SHAFT/BODY SEALS



SHUTTLE CRITICAL ITEMS LIST = OREITER

SUISYSTEM : MAIM PROPULSION FMEA NHO: 03=-1 =407 =11 REW:1l2/17./%

EFFECT(S): ON
(AYSUBSYSTEM (E)INTERFACES (C)MISSION (D)CREW/VEHICLE:

(A,B) LH2 LEAXAGE INEGARD, OVERREOARD, AND INTO UMBEILI®AL ARTA. FOR
GRUESS LEAYAGE, SHUTDGOWN OF ALL THREF ENGINES WITH UNCONTAINED CAMAGE ([U:
TQ STARVATION CUTOFF. LOSS OF CRITICAL ADTACENT COMPONENTS OUE TC CRYS
EXPOSURE. POSSIBLE AFT COMPARTMENT OVERPRESSURTZIATION AND FIRE/ZXAPLISIC
HAZARD. POSSISLE TILE AND DOCR DAMASE AT THE UMBILICAL ARFA LCUE TC CRYC
EXPOSURE AND ORBITER/ET RECANTACT DUE TO PROPULSIVE YENTING FOLLCWING ET

- STRUCTURAL SZPARATION.” LEAKAGE INTD THEE AFT COMPARTMENT IS CDETECTAELE
DURING LQACING USING HAZARDOUS GAS DETECTION SYSTEM (HGDS) .

(C}ON GROUND, WIJLATION CF HGOS LCC WILL RESULT IN LAUNCH 5CRUE.
{D) POSSIBLE LO55 OF CREW/VEHICLE.

DISPOSITION & RATIONALE:
(R)DESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTORY (E) OPERATIONAL USE:

(A} DESIGH
DESIZGN FACTORS OF SAFETY ARE 1.3 PROQF, 1.5 BURST FOR THE BISCCHNEST
VALVE. THE MATED CRBITER AND TXTERNAL TANK DISCONNECTS ARE JESZaHED T3
BURST PRIESSURE OF 450 PSIG WITH THE FLAPPERS GOPEN. THT CREITER
DISCONNECT ASSEMEBLY IS DESIGNED FOR 2500 CYCLES AT AMBIENT AND 13¢0
CYC_ES AT CRYQGENIC TEMFERATURES. THE EXTERNAL TANK OISCONNEST ASECMELY
LS DESIGNED FOR 100 CYCLES AT AMBIENT AND S0 CYCLES AT GRYOQGENIC
TEMPERATURZS. STRUCTURAL ANALYSIS INDICATES PASITIVE MARGINS OF SAFETY
FOR ALL COWDITIONS OF VALVE OFERATION: FRACTURE/FATIGUE ANALYSIS SECW
THAT ALL CRITICAL PARTS ARE SATISFACTORY POR FOUR TIMES EXPECTEL LIZ= /zZ
- ONE MISSION, ORBITER = 100 MISSIONS).

POTENTIAL DISCONNECT LEAK PATHS ARE:

CR3 AND ET EODY ASSEMBLY/FOLLUWER ARM CAP ASSEMBLY INTERFACE
QRE 2Q0Y ASSEMABLY/DRIVE SHAFT (INPUT) ASSEMBLY INTERFACSE

ORE BOQDY ASSEMBLY/LATCH MECHANISM INTERFACE

ORB BODY ASSEMBLY/PLUG INTERFACE .

ET BODY ASSEMELY/DRIVE SHAFT (INFUT/OUTRUT) ASSEVBLY INTERFACE

THE DISCONNECT BODY IR OF 22195 AL ALLOY, ANODIZED. TEE CRAEITER ALD ET
BLDY ASSEMBLY/FOLLOWER ARM CAP ASSEMBLY INTERFACE SEALS ARE TIFLON (F==
JACKETED WITH AN INCONEL 718 SPRINC. THE OREITER BODY ASSEMBLY/LATCH
MECHANTSM HAS REDUNDANT INTERFACE SEALS (XEL-F JACKETED WITH AM ELSTLCY
SPRING). THE CRBITER BODY ASSEMALY BLUG INTERFACE USES A METALLIC BOS3
SEAL FABRICATED FROM A236 CRES COATED WITH NICKEL-LEAD ALLOY. ALL OTHER
INTERFACE SEALS ARE TEFION (TFE) JACKETED WITH AN INCONEL 718 52RING.

{8} TEST '

ATP {ACTUATOR)

PROCE: AMBIENT, 1275 PSIG

Ao T A



SHUTTLE QRITICAL ITEMS LIST - CREITER

SUBSY5STEM : MAIN PROPILSION FMZA NO: 03-1 -0407 =11 REV:L12/17787

CPzRATIONAL TWO CICLES) : AMEIENT: 400, 740, 78¢ P3Is

RESFPQNSZ TIME {QPENING/CLOSING): ROCM AMBIENT /=200 DEZ F
RESPONSE TIME AT 400, 700 AND 733 PsCl:

LIAKAGE: EXTERMAL AND INTERNAL, AMBIENT AND cRYO
ATP - ET/ORBITER MATED DISCOMNECT ASSEMBLY
FLAPPER ANGZLE: ET 0.75 +/= .25 DEG, CRR 2.4 = 0.25 LECZ
TI? LOAD: ET 53 L3 MINIMUM, ORB 40 LB MTNTMIM
POSITIC. SWITCH VERIFICATION: LATCH IN LOCKED POSTTICN. ROTATION TRex
PLAPPER BOSTITICHN QF REST oM DCWNSTRIKE SURFACE T FLAPSER SCETTTSN
WHERE OPEN INDICATOR LIGHT TURNS ON MUST BE 4 DEG, MINTHGRY

PRCOT: AMBIEZNT, 1275 PSTGE, ACTUATOR
286 PSIG FCR CRRITER CLOSURE DEVYICE
S8 PSIG FOR ET CLCSURE DEVICE

CYCLES AND 450 PSIG FOR 5 CYCLES

AMBIENT, He AT 400 PSIS (1 CYCLE) AND 740 PSIC (=
CYCLES) -

I" CPERATIONAL CYCLE: CRYO, -340 DEG F, ACTUATOR FRISSURE 740 P5IG FoR 2

UPEFATING TORQUE: ET LH2 SECTIUN, -410 DEG F FOR 3.5 HOURS MINIMOM,
15¢ FT-LBS MaX

CLEANLINESS VERIFICATION: MOISTURE FREE AND CLEZANED TO LEVEL 44¢A oF
MA 0110-301

LEAKAGE: EXTERNAL

VALVE: LN2/AMBIENT TEMPS: 5Q SCIMS QF GHE AT 10 PEIZ, s5C

SCIMS OF GHE AT 50 PSIC: LATCY SHAFT SEAL, a0 SCIMs cof
GHE

LA2 TEMPS: 200 SCIMS OF cH2 AT 50 PSIG: LATCY
SHAFT SEAL 24 $CIMS OF cH2
VALVE ACTUATOR:

CRYQ (BODY TEMP AT -300 DEG F, ACTUATOR AT -250 T9
Q DEG F)/MMBIENT TEMPS: 100 SUIMS QF GHE AT 740 paTga

INTERNAL

VALVE: AMAIENT TEMPS: 1000 TO 2500 SCIMS OF GHE AT ;3 TS
&0 P5IG

LN2 TEMPS; 2500 scIMS oF GHE AT 60 PSIg
VALVE ACTUATOR:

CRYD (BODY TEMP AT -304 DEG F, ACTUATOR AT -28G T2
0 DEG F)/AMBIENT TEMEDS: 100 SCIMS QF GHE AT 740 Psza

. RELIEF OPERATION: -340 DEG F, CRACKING/RESEAT PRESSURE, @.1-% PSID (ET
oLy

lalr IR | B YN



SHUTTLE <RITICAL ITEMS LIST = OREBITEDR .

SUBSYSTEM ! MAIN PROFULSION FMEX NO: 93-1 -Q407 -11 REV:12/17/

ELECTRICAL CHARACTERISTICS (INSULATION RESISTANCE ANT VALTAGE CRCPY!, A
DIELECTRICZ STRENGTH

FLOW LINER =~ ROUNDNESS VERIFPICATION (FREE END EIGHT POINTS MEASUREMZNT
OUPERATING TORQUE: ET LH2 SECTION SHALL BE MANTALLY ACTUATED

(CPEN/CLOSED) AFTER BEING STARILIZED AT -410 DES T.
TORQUE SHALL NOT EXCEED 150 PT LaS.

CERTIFICATION

COMPONENT QUALIFICATION (INCLUDES TESTING FROM PREVIOUS CONFTAURAT-AY
- ~=mstmmmme——  WITHOUT LATCH)

SALT FoG

VIRRATION = THREF AXES:
SINUSOIDAL: 5 TQ 3% HZ AT 0.25%5 G, ZERGC TO ZFAK
RANDOM: 20 TQ 2,000 HT 5.7 G RMS FCOR K=ALI5, 5.2 G EM3 FGP‘

AND Z-AXIS, NOQ FLOW {ILN2), FLAPEERS CPEN, LATCE
ENGAGED

THE DISCONNECT I8 CEILLED WITH LN2 AND STAZILIZER AT
=300 BEG F. 10 PSIG DISCONNECT, 740 PSI5 ACTUA™AR.
THESE CONDITIONS ARE MAINTAINED THROUGHOUT S-NUSOTERA
AND RANDOM VIBRATIQON., ACTUATOR VENTED DURING LAST T
MINUTES OF VIBRATION.

THSRMAL CYCILE: =403 TO 150 DEG F, 3 CYCLES

OPERATING LITE: AMBIENT, 740 PSIG HE FOR A TOTAL oF 2,400 QYCLES TOR
CORBITER AND 100 CYCLES FCR ET.
THE RELIEF MECHANISM WAS CYCLED DURING ET
VALVE CYCLING.

CRYQ, 740 PSIS HE, =400 DEG F FOR A TOTAL OF 1600
CY¥YCLES FOR OREITER AND 50 COYCLES FOR THE ET.
THE RELIEF MECHANISM WAS CYCLED DURING ET
VALVE CYCLING.
ELECTRICAL CHARACTERISTICS (INSULATION RESISTANCE AND VOLTAGE DROP
LEAKAGE: EXTERNAL AND INTERNAL, AMBIENT AND &RYO

ENGAGE - DISENGAGE: ENGAGE FORCE = 1900 LBS. MAN, DISENGAGE
FOQRCE = 5000 LBS MAY

03-1- 1430



SHUTTLE CRITICAL ITEMS LIST - CRBITER

.'s::as*fsrr:-: : MAIN PROPULSTION FMER NO: 03=1 =0407 -11 REV:12/17,/87

AURST TEST: PNEUMATTIO ACTUATOR, 1700 PsIg HYDRUSTATIC FRESSURE ror
2 MINUTE=

TYFE I AND TYPE IT MATED (OFEN FOSITION) 4590 psIg HYORCSTATIC
PRESSURE FOR 2 HINUTES

TYPE I AND TYPE II DEMATED {CLOSED FOSTTION} 130 FSID To
TYPE I, 68 PSID TD TYPE II FOR 2 MINUTES

LMBILICAL SEPARATION TEST: (WITHoUT LATCH])

-——-----——-.q--—--.d.. --------

SEPARATION TEST PRCGRAM. TRE UMBILICAL ASSEMBLY WAS SUBJECTED 7 RANTCH

CMBILICAL SEPARATION TEST: (WITH LATCH)

. FLAPFER PNEUMATICS /TATCH PNEUMATICS /PLRCS /RETRACTOR HYDRAULICS

(1) PNEUMATIC CLOSORE (NORMAL) = 4 ©YCLES
(2] MECHANTICAT, CLOSURE (BACEUR) - 5 CYQLES

BOTH PERFORMED AT AMBIENT, LN2 AND LH> CONDITIONS.
FLGW LINER WATER FLOW TESTS: (LH2 vaLvEe QUALIFIED BY SIMILARITY 7o Loz

DESIGN FLOW TO 13,100 apu
ALIOWABLE DELTA P IS 10 PSID AT THE LINER

TQ DETERMINE THE STABILITY OF THE FIOW LINER. THE Flow TUBE HAD Ng
PERMANENT DAMAGE AFTER BEING SUBJECTED TG WATER FLOWS UP To 20,000 GPM
(TEST TIME oF 2 MINUTES / 4 RUNS MINIMUM) . AFTER VYERIFYING
PERFORMANCE AT 20,000 GEM, THE UNIT WAS SUBTECTED To 42,700 GEM o

ELEVEN (11) EXPLORATORY TEST SERIES (FLOW 4,000 IO 14,200 GBM)
E.T. FLAPFFR SETTING VARYING FROM ~3,3 TQ 2.5 DEG,
CRB. FLAPPER SETTING VARYING FROM =0.5 TO 4.§ DEG.

CERTIFICATION TEST RUN AT WORST CASE PRODUCTION SETTING (FLoW RANGE
' T 109% POWER LEVEL] .

O3I-T_ 1479



SHUTTLE CRITICAL ITEMS LIST - ORBITER .

SUBSYSTEM : MAIN PROPULSICH FMEA NO: 02-1 -04407 -1l REV:12/17/37

PROOCCTTON ANGLE SETTINGS .
E.T. 0.75 +/= G.25 DEG
ORB. 2.4 +/—- 0.25 DEG

FLAFFER TIP LOAD MARGIN WATER FLOW TEST:

SEVEN {7) EXPLOBATORY TEST SERTES (FLOW RANGE TO 103% 2CWER LEVEL]
FLOW 4,000 T2 13,100 GPM
ORBITER: 2.4 +/= 0.1 DEG

TIP LOAD EANGZ: 22 Tw &9 L3S

ET: a.7% +/- 0.1 REG
TIP LoAD BANGZ: 10 TO &1 LBS

FEECOMMENDED TIP LOAD:

ORBITER: 40 LBS MINIMIM
ET: 55 LBS MINIMLM

LATCH WATER FLOW TESTS!

ELEVEN (ll) EXPLCRATCRY TEST SERIES (FLOW 4,C00 TQ 14,200 GPFM)

CERTIFICATEON TEST BUNM AT NOMIMAL PROCUCTICHN SETTING (oW RANGE
TG 109% POWER LEVEL).

o PROGET TESTS: 15,650 GPM AMND 15,350 GPM
FILL FLOW DIRECTION: SIMILARITY TO LOZ FILL FLOW TEST

LATCH CRYD PLOW TESTS: (LH2 VALVE QUALITITD BY SIMILARITY TO LOZ)

SIXTEEN (15) TESTS WITH LMN2/L02 (FLOWS VARY FROM QNE ENGINE AT £33 T7
THREE AT 109%;.

OMASD
V41AY0.020 LH2 EXTERMAL LEAK CHECKS (I5)
V41AYO0.140 idz DECAY TEST (EVERY FLT)
V41AYQ.221 HELIUM SIGNATURE TEST (EVERY FLT)
V41AY0Q.250 LH2 SHAFT SEAL LEAK CHECR (I3)
V41BUS.330 HMPS COMPONENT CAVITY IKSPECTION ([EVERY FLT)
VA41BY0.030 ORBA/ET UMBILICAL DISC AND SEAL INSPECTION (EVERY FLT)
T41QAL. 090 LOZ/LEZ 17" DISC INEFECTION (EVERY FLT)
S500000.080 LHZ2 QRB/ET L/F LEAK CHECKS (EVERY FLT) .
SQ0OHCD.400 VERIFY ET/ORB OISC POSITIONS (PRIOE TO MATING) (EVERY FLT)

03-1- 1432



SHUTTLE CRITIGAL ITEMS LIST = CORBITER

EJS35YSTEM : MAIN PROPULSION _ FMEA NQ: g3~1 =0807 =11 REV:1z2/7L.7/37

{C} INSPECTION

RECEIVING INSPECTION

RAW MATTRIALS ARE VERIFIED BY INSPECTION FOR MATERIAL AND PROCZ=ss
SRTIFICATION, ALL MACHINED ITEMS ARE CIMENSIONALLY INSPECTZD ANMD
VERIFIED (MIL-STU=1058). CHEMTCAL/MECHANTCAL PROPERTTES AND REZOZRDS OF
RICEIVED MATERIALS ARE RETAINED FOR VERIFICATION. BoQY FORG-ND -
LIFASONICALLY AND DYE FPENETRANT INSPECTED.

CONTAMIMATION CONTROL
CLEANLINESS LEVEL TO 4904 VIA FRECON FLUSH AND SAMPLY VERIFIED. ALL Sgar
GROOVES ARE INSFECTED EOR CLEANLINESS AND SYIDEYCE OF OAMACE.

ASSEMBLY/INSTALLATION

THREADED INSZRTS AND CRITTCAL DIMENSIONS VERIFIED BY INSFECTION. Sgzarzve
SURFACES ARE VISUALLY INSEECTED FOR JEFECTS. REPAIREL AND REWCRKED ITEM:
ARE DIMENSIONALLY CHECEZO. Lo QF CLEAN ROCM VERIFIZD. ALL SHGINEZRING-
DEFINED FEATURES AND SURFACE FINISHES AND TOQRQUE AEQUIREMENTS ARE
COMPLETELY INSPFECTED AND VERIFIED.

THE PRIMARY INTERFACE SEAL I3 CRECKED FOR ID, QD AND ROUNDCNESS. ALL
DIMENSIONS DEFINED IN DRAWTHG ART VERITIED BY INSPECTION.

CRITICAL PROCESSES
HFEAT TREATMENT AND PART PASSTIVATION ARE VERIFIZD BY INEPECSTTION.

NON-DESTRUCTIVE EYALUATION

FARTS ARE RADIOGRAPHICALLY AND DYE PENETRANT INSPECTED AS IMPOZSED BY
ENGINEERING IN THE DRAWING REQUIREMENTS,

TEITING
ATP AND TEST MEASUREMENT EQUIPMENT CALIBRATION VERIFIZD BY INSPECT™OH.

HANDL ING/PACKAG NG
PACKAGING FOR SHIPMENT VERITFIED BY INSFECTION.

(0) FAILURE HISTORY
SHAFT SEAL LEAKAGE QUCURRED WHENW THE SHAFT BEALS WERE REUSED (REFZIRDNCT
CAR'S AC9194, AC9201, ACH717T AND ACS30QY. THIs SERIESF OF PRORLENS
UCCURRED WHEN THERE WaAS A SHORTAGE OF FARTS. REUSE ar SHAFT SEALs I3 hew
FERMITTED. NO FURTHER INCIDENTS HAVE OCCURRED.

FAQUR CASES oF ATP LEAKAGE GoF THE DRIVESHAFT SEALS OCCUREED DUE TO THE

FOOR QUALITY OF THE SEALS (REFERENQE CARS AC3105, ACI1s0s, AC3I914, AND

ACZl45). THE FOOR QUALITY WAS ATTRIBUTED TQ A CHANGE IN S5EAL SUFPLIER,

THE QUALITY PROBLEMS WERE RESOLVED WITH THE SUFSLIER. HOWE OF THE SEALS
- WERE IN ANY DELIVERED DISCONNECTS.

DURING ASSEMELY AND ATPD SEVERAL INCIDENTS QF MISHANDLED SEALS HAVE CATSED
LEAKS (REFERENCE CARS A6919 AND ACS393). TECHNICIANS WERE INSTRUCTED To

EXERCISE ADDITIONAL CARE IN HANDLING/ASSEMBLY AND INSFECTION OF
DISCONNECT SEALS.



SHUTTLE CRITICAL ITTEMS LIST - ORBITER ‘

SUBS¥STEM : MAIN PROPULSICN FUMEA NO: 02-1 =0407 =11 REV:I2/17/87

AN INCORRECST MAIM NRIVE SHAFT SEAL RETAINER WAS INSTALLED] (REFERENII CaAR
A744Q) . TIMNCORRECT PLANMNING DOCUMENT WAS THE CAUSE. EWSIHEZRING
PUBLISHED AN UP=TO=DATE CONFIGURATION LIST SHOWING COREECT REVISION
LETTERS FOR ALL DETAIL PARTS TO ASSIST THE PLANWING FUNCTION.

A DESICN CHANGE TO PREVENT EXCESS LEAKAGE WAS INCQRPORATED TOC URGRADE THE
ET SHAFT SEAL APPLICATION BY USING THE SAME UNITS AS USED IN TEE CR3ITEIR

UNIT (REFERENCE CAR ASL13).

ONE UNIT (REFERENCE CAR AD3440) WAS SLIGHTLY OUT oF SPECIFLCGATION
(2099 SCIM VERSUS 2C00 SCIM ALLOWABLE R 2 P5TG). WALVER 3DOV3ELS WAS
INITIATED AND THE UNIT WAS ACCEFTED.

(E) OPERATIONAL U3E
FLIGHT: NO CREW ACTION <AN DE TAKEN.

GROUND: OMT 51304 SEQUEMCE TITLED “EMERGENCY PROCEDURE FOR MATOR LIAX
Onr FIRE IN TEEZ ORRITER AET FUSELAGE" CONTATNS SAFING SEQUEINCIT OF EVEHTS
FOR MAJOR LEAKS IN THE HYDROGEN SYSTEM.

03-1- 1424



