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PART HAME PART NUMEER

VYINEOR HAME . VENDOR NUMBER
LRTJ ; DISCONNECT, RECIRC RTN (ET) MCZ2B4-0390-0014
LRU : DISCONNECT, FECIRC RTH {(ORB) MC2B4~0300-0045
ITEM:

DISCONNECT, LHZ RECIRCULATION RETURN, ¢ INCH DIAMETER, ORBITER & ET EAL
REFERENCE DESIGNATORS: FD3

QUANTITY OF LIKE ITEMS: 1
ONE

DESCRIPTION/FUNCTION: .

ET/ORBITER RECIRCULATION RETURN DISCONNECT PROVIDES THE PATH FOR IED
RECIRCULATION. THE DISCONNECT IS A PNEUMATICALLY ACTUATED VATIVE THAT
IS5 DESIGNED TC REMAIN IN THE LAST ACTUATED POSITION {BISTABLE}. THE
DISCONNECT PROVIDES A MEANS FOR TOPPING AND REPLENISHING THE ET TANE,
AND RECIRCULATICN LH2. THE DISCONNECT VALVE IS5 CLOSED AFTER MAIN
ENGINE CUT-OFF (MECQ). THE DISCONNECT VALVE IS CLOSED FOR A PREMATURE
ENGINE SHUTDOWN DURING ASCENT OR FOR A PAD ABORT. THE DISCONNEQT VALYWE
IS CLOSED TO PREVENT PROPELLANT LEAKAGE THROUGH THE ENGINE FUFL BLEED
VALVE (BLEED VALVE OPENS 16 SECONDS AFTER ENGINE SHUTDCWN) . FLUID
TRAPPED BETWEEN THEE CLOSED ET AND ORBITER HALVES IS RELIEVED THROUCH
EITHER THE ET OR OREITER FLAPPERS. THE DISCONNECT INCOLRPORATES A
DEVICE T2 CLOSE THE VALVE MECHANICALLY AT SEPARATION IF IT WAS NOT
CLOSED BY ACTUATION PRESSURE.
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REVISION: O 02/21/B9% W
EUBSYSTEM: MATN PROPULSION SYSTEM
LRU LISCONNECT, RECIRC RTN (ET) CRITICALITY OF TEIS
ITEM NAME: DISCONNECT, RECIRC RTHN (QRB) FATLURE MODE:1/1

FAILURE MODE:
EXTERNAL LEAKAGE AT THE QRBITER/ET UMBILICAL INTERFACE, DURING LOADIKC,
DRAIN AND ENGINE OPERATION,

MIEBSION PHAEE:
PL PRELAUNCH
Lo LIFT-OfFF

VEEICLE/FAYLOAD/KIT EFPECTIVITY: 102 COLUMBIA
io3 DISCOVERY
104 ATLANTTIS

CAURE:
IMPROPER ENGCAGEMENT, DAMAGED MATING SEALS, UMBILICAL PRELOAD SPRING
FAILURE {CARRIER PLATE), CONTAMINATION.

CRITICALITY 1/) DURING INTACT ABORT ONLY? N

REDUNDANCY SCREEN A} N/A

B) N/A
S N/A
PASS/FAIL RATIONALE:
A}
B)
)

{A) SUBBYSTEM:

RESULTS IN LH2 LEAKAGE INTC THE UMBILICAL CAVITY. MATOR PORTION OF
LH2/GH2 WILL ENTER THE AFT COMPARTMENT CAUSING POSSIBLE AFT COMBARTMENT
LVERPRESSURIZATION AND FIRE/EXPLOSION HAZARD. IN2/GH2 LEAKAGE EXTERNAL
TC THE UMBILICAL MAY CAUSE DAMAGE TO THE VEHICLE AND A FIRE/EXPLOSION
RAZARD. FOSSIBLE IOSS GF CRITICAL ADJACENT COMPONENTS DUE TO CRYO
EXPOSURE. LEAFAGE 1S DETECTAPLE DURING PROPELLANT LOADING BY HAZARDOUS
GAS DETECTION SYSTEM (HGDS),

SECONDARY SEAL IS NOT CONSIDERED REDUNDANT SINCE IT WAS NOT DESIGNED
. TO SERVE AS A DACKUP TO THE PRIMARY SEAL. SECONDARY SEAL WILL PREVENT
EXCESSIVE LEAKAGE. '
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{B) INTERFPACING BURRYETEM{E):
SAME AS &.

{(C) MISBION:
ON THE GROUND, VIOLATION OF THE HGDS LCC WILL RESULT IN LAUNCE SORDE.

{D) CREW, VEETCLE, AND ELEMENT(E):
POSSIBLE LOSS OF CREW/VEHICLE.

(B} FONCTICNAL CRITICALITY BFFECTS

(A} DEEIGN:
COMPONENT

DESIGN FACTCRS OF SAFETY FOR INTERNAL PRESSURE ARE: 1.3 FROOF, 1.5
BURST. THE INTERFACE CONSISTS OF A PRIMARY SEAL AND A SECONDARY SEAL.
THE PRIMARY SEAL IS A RACD TYPE SEAL CONTAINING A SPRING WHICH FORCES
THE TEFLON JACKET AGAINST THE EXTERNAL TANK SEALING SURFACE WHEN MATED.
PRIMARY MATING SEAL IS DESIGNED FOR LEAKAGE NOT TO EXCEED 144 SCIM OF
GH2 AT ¢ TO 47 PSIG. A RETAINING BAND ARCUND THE PRIMARY SEAL

{TEFLON) PREVENTS SEAL BLOW-OUT DURING SEPARATION. ‘

THE SECONDARY SEAL WILL PREVENT EXCESSIVE LEAKAGE BUT IS NOT DE. IGNED
TO SERVE AS A BACKUP TQ THE PRIMARY SEAL. LEAKAGE PAST THE SECONDARY
SEAL IS DESIGNED NOT TQ EXCEED 144 S5CIM OF GHE AT O TO 47 PSIG. THE
SECONDARY SEAL IS A& CREAVEY SEAL WHICH CONSISTS OF & SPIRAL SPRING
INSIDE A TEFLOM TUEE., THE MAIN PURPOSE QF THE SECCOYNDARY SEAL IS To
FROVIDE A BARRIER FOR LEAX CHECKING THE PRIMARY SEAL.

LEAK LETECTION CAPABILITY IS PROVIDED EETWEEN SEALS FOR AMEBIENT
CHECKOUT, TWQ GUIDE PINS ARE FROVIDED FOR PROPER ENGAGEMENT.

S¥YSTEA

IN THE INSTALLED POSITICHN (ET/ORBITER UMBILICAL MATED), THREE
EELLEZVILLE SPRINGS PROVIDE AN INTERFACE SEALING PRELOAD OF 2200 POUNCS
MINIMUM,

EXPOSURE CF THE CRES MATERIAL BELLEVILLE SPRINGS TO THE SALT ATR
ENVIRONMENT AT KSC LIMITE THEIR MATERIAL LIFE, THE ZSTAELISHED
BELIEVILLE TIME LIMIT CRITERIA FOR MAXIMUM EXPOSURE IS:

I MATED (WITHOUT PURGE) .1uvvvvrvnness.d MONTHS
II MATED (WITH PURGE).......--..2v2....VARIES, REF OMRSD S00GEN.720

ALL VEHICLES FLYING WITH THE CRES MATERIAL SPRINGS (BEGINNING WITH ’
Ov103, 5T8-26) IN THE DISCONNECT ASSEMELIES HAVE BEEN REWORKED WITH N
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BELLEVILLE SPRINGS USING THE CRES MATERIAL. 1IN ADDITION, A CONTINUOUS,
CONDITICONED, DRY AIR FURGE WILI EE PROVIDED AT THE DISCONNECT To REDUCE
THE BELLEVILLE STRESS CORROSION (BEGINNING WITH OV103, STS-26!. ESINCE
THE OREITER MATED TIME (AND CORRESPONDING BELLEVILLE EXPOSURE DURATION)
FOR STS-27 & 30 (OV104) IS MUCH SHORTER THAN THE RECOMMENDED LIMITE, N0
DRY AIR PURGE WAS REQUIRED.
THE BELLEVILLE SPRING MATERIAL HAS BEEN CHANGED TO CORROSION RESEISTANT
MP35N (HICKEL~COBALT=-CHROMIUM ALLOY) MUTLIPHASE MATERIAL. TEESE NEW
SPRINGS WILL BE INSTALLED ON THE VEHICLE DISCONNECTS AS SOON AS

PRODUCTION UNITS ARE MADE AVAILABLE. THE CONTINUOUS POST MATING EURCE
IS NOQT REQUIRED FOR THIS MATERIAL.

{B) TEBT:
ATP

EXAMINATION OF PRODUGT
PROOF PRESSURE:
ACTUATOR: 1720 PSIG

. ORBITER HOUSING: 156 PSIG, FLAPPERS OPEN AND CLOSED
ET HOUSING: = 48 PSIG, FLAPPERS OPEN AND CLOSED
LEAKAGE - AMBIENT AND CRYO (-300 DEG F):
ACTUATOR (OPEN AND CLOSED POSITION) —- 740 PSIG
BUMPER SEAL LEAXAGE; 740 PSIG
SHAFT SEAL LEAKAGE; 740 PSIG
CAP SEAL LEAKAGE; 740 PSIG (AMBIENT ONLY)
VALVE BODY
SHAFT SEAL LEAKAGE
ORBITER SECTION: 5, 20, 317, AND 120 PSIG
ET SECTION: 5, 20, AND 37 PSIG
CLOSURE SEAL (INTERNAL) LEAKAGE
CRBITER SECTION: 5, 20, 37, AND 120 PSIG
ET SECTION: 5, 20, AND 37 PSIG
MATING SEAL LEAKAGE (47 PSIG)

. EXTERNAL LEAKAGE (37 PSIG)
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RELIEF FUNCTION: .
CRYO (-300 DEG F) CRACK AND RESEAT (.75 TO 10 BSID)

POSITION TINDICATOR (AMBIENT) :

VERIFICATION OF OFERATION

ELECTRICAL CHARACTERISTICS:

CONTACT RESTSTANCE

INSULATION RESTSTANCE

DIELECTRIC STRENGTH

RESPONSE TIME:

AMBIENT AND CRYO (=300 DEG F)
400 AND 740 PSIG ACTUATION PRESSURE

CERTIFICATION
COMPONENT QUALIFICATION

INTERFACE CLAMPING FORCE APPLIED DURING ALTL AMBIENT AND CRYD TESTING.

CPERATING LIFE: ‘

AMBTENT
800 FLAPPER CLOSURE CYCLES AT 740 PSIG
200 FLAPPER CLOSURE CYCLES AT 400 P3IG

CREYD

300 CLOSURE CYCLES AT 750 FPSIG (=400 DEG )

100 CLOSZURE CYCLES AT 400 PSIG {=400 BEG F}

VIBRATION - 3 AXES:

PANDOM VIBRATION {48 MINUTES IN EACH OF THREE AXES WITH CLCSURE IN OFEN
POSITION WHILE PRESSURIZED TO 37 PSIG AND AT -300 DEG F {OPEN PRESSURE
REMCVED IN LAST 10 MINDTES OF EBACH AXIS]) .

ELECTRICAL CHARACTERISTICS:

CONTACT RESISTANCE

INSULATICN RESISTANCE

DIELECTRIC STRENGTH

BONDING:

ELECTRICAL {QONDUOTIVITY SHALL HOT EXCEED 100 MILLIOHMS.

CRYOGENIC RELIEF OPERATION: : f .
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CRACK AND RESEAT PRESSURE SHALL BE BETWEEN (.75 AND 10 DsSIG
ENGAGE/DISENGASE CYCLING:

AMBIENT

100 DISENGAGEMENT CYCLES:

15 CYCLES WITH FLAPFERS QPEN USING ACTUATOR PRESSURE

15 CYCLES WITH FLAPPERS MECHANTICALLY LATCHED ODEN

70 CYCLES WITH FLAFPERS CLOSED USING ACTUATOR DRESSTURE
CRYO

300 DISENGAGEMENT CYCLES, CRYO (=320 DEG F):

12 CYCLES WITH FLAPPERS OFEN USING ACTUATOR FRESSURE

12 CYCLES WITH FLAPPERS MECHANICALLY LATCHED OFPEN

276 CYCLES WITH FLAPPERS CLOSED USING ACTUATOR DRESSURE

10 DISENGAGEMENT CYCLES, CRY( (~400 DEG F):

3 CYCLES WITH FLAPPERS OPEN USING ACTUATOR PRESSURE

© CYCLES WITH FLAPPERS MECHANTCALLY LATCHED CFEN
CYCLES WITH FLAPPERS CLOSED USING ACTUATOR PRESSURE

LTAKAGE - AMBIENT AND CRYO {-300 DEG F):

ACTUATOR (OPEN AND CLOSED FOSITION)

BUMPER SEAL LEAKAGE; 740 PSIG

SHAFT SEAL LERKAGE; 740 PSIG

VALVE BODY

SHAFT SEAL LEAKAGE

ORBITER SECTION: 5, 20, 37, AND 120 PSIc

ET SECTIGN: 5, 20, AND 37 DSIG

CLOSURE SEAL (INTERNAL) LEAKAGE

ORBITER SECTION: 5, 20, 37, AND 120 PSIG

ET SECTION: 5, 20, AND 37 DSIG

MATING SEAL LEAKAGE (47 PSIG)

EXTERNAL LEAKAGE (37 PSIC)

VALVE RESPONSE TIMES:

CRYO (=300 DEG F) AND AMBIENT

VALVE PRESSURIZED TO 5 PSIG AND AMBIENT PRESSURE

ACTUATOR PRESSURIZED TO 740 PSIG AND 400 DPSIC

BURST TEST:

2 214
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ORBITER SECTION 180 PSIG; FLAFPER IN CLOSED POSITION
ET SECTION 5¢ PSIG; FLAPPER IN CLOSED POSITION
ACTUATCR 1400 PSIG; SIMULTANEQUSLY APPLIED TO OPEN AND CLOSED PORTS.

THE CONSOLIDATED CONTROL VALVES WERE QUALIFIED BY SIMILARITY TO THE
FOQLLOWING TESTS THAT WERE FERFORMED ON AMETEK/CALMEC VALVES:

VIBRATION — 3 AXES:

TRANSIENT VIBRATION (SINUSOTDAL SWEEF): 5 TO 35 Hz AT AMBIENT
CONDITIONS

EANDOM VIEBRATION (48 MINUTES IN EACH oOF THREE AYES WITH CILOEUEE IN OFPEN
POSITICN WHILE PRESSURIZED TO 37 PSIG AND AT -20C DEG F {CPEN PRESSURE
REMOVED IN LAST 1U MINUTES OF FACH AXIS).

SALT FOG: 48 HOURS, INTERNALLY PRESSURIZED TO 5 PSIG

SHOCK, BENCH HANDLING (DEMATED)

THERMAL CYCLE (3 CYCLES): +70 TD =400 TO ~20 TO +70 DEG F

OPERATING 1LIFE:

AMBIENT
1500 FLAPPER CLOSURE CYCLES AT 740 PSIC
1000 FLAFFER CLOSURE CYCLES AT 400 PSTQ

300 DISENGAGEMENT CY¥CLES:

50 CYCLES WITH FLAPPERS OPEN USING ACTUATOR PRESSURE

50 CYCLES WITH FLAPPERS MECHANICALLY LATCHED CPEN

150 CYCLES WITH FLAPPERS CLOSED USING ACTUATOR PRESSURE

50 CYCLES WITH ACTUATOR OPENING AND CLOSING PORTS PRESSURICZED
SIMULTANECUSLY AND CLQSURE DEVICES OPEN

CEYO
700 CLOSTURE CYCLES AT 740 PSIG {-400 DEG F)
300 CLOSTRE CYCLES AT 400 PSIG (—400 DEG F)

10 DISENGAGEMENT CYCLES (-400 DEC F):

2 CYCLES WITH FLAPPERS OFEN USING ACTUATOR PRESSURE

2 CYCLES WITH FLAPFERS MECHANTCALLY LATCOHED OPEN

4 CYCLES WITH FLAPFERS CLOSED USING ACTUATOR PRESSURE

2 CYCLES WITH ACTUATOR OPENING AND CLOSING PORTS PRESSURIZED
SIMULTANEQUSLY AND CLOSURE DEVICES OPEN

290 DISENGAGEMENT CYCLES (-300 DEG F):

50 CYCLES WITH FLAPPERS OPFEN USING ACTUATOR PRESSURE

50 CYCLES WITH FLAPPERS MECHANICALLY LATCHED OFPEN

140 CYCLES WITH FLAFPERS CLOSED USING ACTUATOR PRESSURE
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. S0 CYCLES WITH ACTUATOR OPENING AND CLOSING PORTS PRTSSURIZED
SIMULTANEQUSLY AND CLOSURE DEVICES OPEN

ELECTRICAL CHARACTERISTICS:

CONTACT RESISTANCE
INSULATION RESISTANCE
DIELECTRIC STRENGTH

BONDING:
ELECTRICAL CONDUCTIVITY SHALL NOT EXCEED 100 MILLIOHMS.

BURST TEST:

QREITER SECTION 180 PSIG: FLAPPER IN CLOSED POSITIOCH
ET SECTION 56 PSIG:; FLAPPER IN CLOSED POSITION
ACTUATOR 3400 PSIG: SIMULTANEOUSLY APPLIED TO OFEN AND CLOSED PORTS.

UMBILICAL SEFARATION TEST
THE DISCONNECT WAS INSTALLED IN THE UMBILICAL ASSEMBLY DURING THE
SEPARATION TEST PROGRAM. THE UMBILICAL ASSEMELY WAS SUBJECTED TO
RANDOM VIBRATION TESTS {4.4 HOURS PER AXIS) WHILE FILLED WITH LH2. Tu:z
DISCONNECT WAS ALSO SUBTECTED TO UMBILICAL RETRACT TESTS AT BOTH

. HOMINAL CONDITIONS AND SIMULATED HYDRAULIC RETRACT ACTUATOR FATLURE
CONDITIONS. THE DISCONNECT WAS ALSO SURTECTED TO 5 BACKUD MODE CLOSURZ
TESTS.

CMRED

V41BUQ. 161 ILHZ FEEDLINE SCREEN INSPECTION (I5)

ValBUO.183 LH2 FEEDLINE SCREEN INSPECTION - VERTICAL {T25}

V41BV0O, 020 PR3 LH2 RECIRC DISCONNECT CLEANING {EVERY FLIGHT)
V41BVO.010 ORB/ET UMBILICAL DISCONNECT AND SEAL INSPECTION {EVERY TFLT)
T4lFLO.080 FDI LH2 RECIRC DISC LEAEK DETECTOR FLOW THROUGH {EVERY FLT)
TelRAL.100 LHZ 4 INCH DISCONNECT CLEANING (EVERY FLIGHT)

T41QAL. 080 INSPECT ET/ORB SEALING SURFACES (EVERY FLIGHT)

SCO0GEN.720 MPS 2"/4" DISCONNECT TRICKLE PURGCE {EVERY FLIGHT = OQNLY
AFFLICAELE TO THE CRES MATERIAL BELLEVILLE SPRINGS)

SGOHCO.400 VERIFY ET/ORE DISCONNECT MATING AND ALIGHMENT [EVERY
FLIGHT)

S00000.0B0 VERIFY QRB/ET LH2 DISC INTERFACE SEAL LEAK TESTS (EVERY
FLT)

{C) INSPEOTION:

RECEIVING INSPECTION

EAW MATERIALS ARE VERIFIED BY INSPECTION FOR MATERIAL AND BROCESS
CERTIFICATICN.



10 PRINT DATE: 02,212

BHUTTLE CRITICAL ITEME LIET - ORRITER NUMBER: 03-1B2-0405-03 .

CONTAMINATION CONTROL

CONTAMINATION CONTROL PROCEZSES AND CORRCSION PROTECTION FROVISIONS
ARE VERIFIED. TINTERNAL SURFACES CLEANING TO LEVEL 460 IS5 VERIFIED BY¥
INSPECTICHN.

ASSEMBLY/INSTALLATTON

COMPONENT

ALL DETAIL PARTS ARE INSPECTER UNDER 40X MAGNIFICATION FOR BURES,
DAMAGE, AND CONTAMINATION. CRITICAL DIMENSIONS, CLEARANCE, AND
SURFACE FINISHES ARE VERIFIED. SEALS ARE VISUALLY EXAMINED PRIOR TO
INSTALLATICN FOR DAMAGE AND CLEANLINESS. FLAPPER SPRINGS ARF
INSTALLED AND VERIFIED BY INSPECTION AFTER LOAD TEST. MANDATCORY
INSPECTION POINTS ARE INCLUDED IN THE ASSEMELY PROCEDURE.

UMEILICAL ASSEMEBLY

HEAT TREATED AND DRY FILM LUBE COATED BELLEVILLE SPRINGS ARET VISUALLY
INSPECTED AND LOAD TESTED PRICR TO ASSEMBLY. CORRECT ITHSTALIATION OF
THE BELLEVILLE WASHERS IS A MANDATORY INSPECTION POINT, THE SHIMS,
WHICH ARE REQUIRED TO SET THE HEIGHT OF THE 4 INCH DISCONNECT MATING
EURFACE ABOVE THE 17 INCH DISCONKECT MATING SURFACE AS EXTERNAL FORCE

I5 APPLIED TO THE 4 INCH DISCONNECT, ARE DIMENSIONALLY INSPECTED. ™HE
SHIMS, WHICER ARE REQUIRED TO SET THE PFRELOAD IN THE UNMATED CCNDITICH,
ARE DIMENSIONALLY INSPECTED. . .

CRITICAL PROCESS

PARTS PASSIVATION, HEAT TREATMENT, AND ANODIZING ARE VERIFIED.
ETCHING OF AL ALLOY, CLEANING AL SAND CASTINGS, BRUSH CLEANING, AND
SOLDERING ARE VERIFIED BY INSPECTION. DRY FILM LUBRICANT APPLICATION
IS VERIFIED.

NCOHDESTRUCTIVE EVALUATION
CASTING AND ROUGH MACHINING OF THE BODY ARE INSPECTED BY X-RAY AND DYE

FENETRANT.,

TESTING
ATP IS VERIFIED BY INSPECTIQN.

HANDLING/PACKAGING
IN-PROCESS OPERATICNS ARE VERIFIED BY INSFPECTION TO PROTECT PARTS AND
PRECLUDE MISHANDLING. PARTS PACKAGING IS VERIFIED BY INSPECTTION.

(D) FAILURE HIETORY:
THERE HAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSQCIATED WITH EXTERNAL LEAKAGE AT THE ET/ORB INTERFACE.

BROKEN BELLEVILLE WASHERS WERE FOUND ON THE GOZ 2" PRESSURIZATION
DISCONNECT (PD4) UMBILICAL ASSEMBLY CON MPFTA AND OV102 (REFERENCE CAR
AD3E02 AND AD3464). INVESTIGATION HAS DETERMINED THAT THE FAILURES
WERE DUE TC STRESS CORROSION OF THE WASHERS. CORRECTIVE ACTION IS TG
CHANGE THE BELLEVILLE WASHER MATERIAL TO CORROSION RESISTANT MDISN
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(NICKEL=-COBALT-CHROMIUM ALLOY) MULTIPHASE MATERIAL. THESE NEW WASHERS
WILL BE INSTALLED ON THE VEHICLE DISCONNECTS AS SOON AS PRODUCTION
UNITS ARE MADE AVATIABLE. OV103 (STS-26 & 23) AND OV1Q4 (STS-27:
UMBILICAL ASSEMBLIES HAVE ALRFADY BEEN REWORKED WITH NEW BELLEVILLE
WASHERS USING THE CURRENT MATERIAL {CRES). THIS FROCEDURE WILL
CONTINUE UNTIL THE MP3S5N WASHERS ARE AVAILABLE., IN ADDITION, A
CONTINUQUS, CONDITIONED, DRY AIR PURGE WILL BE PROVIDED AT THE
DISCONNECT TO REDUCE THE BELLEVILLE STRESS CORRQSION ON ALL VEHICLES
THAT ARE TQ FLY WITH THE CRES MATERIAL. APPROVED EXPOSURE DIUFRATION OF
THE MATED UNPURGED CRES BELLEVILLE WASHERS IS CETERMINED TO HE 4
MONTHE. SIKRCE THE ORBITER MATED TIME (AND CORRESPONDING BELILEVILLE
EXPOSURE DURATION) FOR STS5-27 (OV104) 1S MUCH SHORTER THAN THE
RECCMMENDED LIMITS, NO DRY AIR PURGE WAS REQUIRED.

GENEFAL SYSETEM CONTAMINATION

THIS FAILURE MCODE HAS NOT OQCCURRED ON THIS COMPONENT DUE To
CONTAMINATION. HOWEVER, GENERAL MPS SYSTEM CONTAMINATION HAS OCCURRED
WHICH MAY LODGE ANYWHERE IN THE SYSTEM CAUSING THIS FAILURE MODE
(REFERENCE THE FOLLOWING PARARGRAPHS) .

CONTAMINATION FAILURES HAVE OCCURRED AT ALL FHASES OF MANUFACTURING
_ AND PARTS REPLACEMENT. I ALL CASES, STRICT ADHERENCE TQ CLEANLINESS
. CONTROL PROCEDURES IS5 THE PRIMARY METHGD OF CONTAMINATION PREVENTION.

NUMEROUS LARGE PARTICLES OF BLACK RUBBER MATERTAL WERE FOUND DURING A
POST FLIGHT EXAMINATION OF THE LHZ 17 INCH DISCONNECT OF OVO09S (FLIGHT
7. REFERENCE CAR ACS%800). THE 102 AND LH2 SYSTEMS QF ALL VEHICLES
WERE EXAMINED. WNO RUBBER WAS FOUND IN ANY OTHER VEHICLES. AFTER
EXTENSIVE INVESTIGATION THE QRIGIN WAS HOT DETERMINED.

METAL SHAVINGS HAVE BEEN DISCOVERED IN LINES AND COMPONENTS, WHICH WAS
MOST LIKELY GENERATED WHEN THEY WERE CUT OUT AND/OR REPLACED
(REFERENCE CARs ACY9868, AJ654, ACZ210, AB1706; DR AD222&). METHODS
ARF. BEING REVISED TO MINIMIZE PARTICLE GENERATION WHEN
INSTALLING/REPLACING COMPONENTS, LIMES, AND FITTINGS REQUIRING WELDED
OR BRAZED JOINTS (PRODUCT QUALITY IMPROVEMENT COUNCIL). FERSCONHEL
HAVE BEEN CAUTICNED, ROCKWELL PROBLEM ACTTON CENTER WILI COMTINUE TO
MONITOR BRAZING/WELDING REWORK CONTAMINATION. PROCEDURES ARE BEING
REVISED TO IMPROVE CLEANLINESS MAINTENANCE DURING COMPONENT BUILD UP
AND REWORK (REFERENCE MCR 12512). SUPPLIER DOCUMENTS/PROCEDURES MHAVE
BEEN REVIEWED AND CLEANLINESS MAINTEMANCE FROCEDUREE HAVE BEEN
IMPROVED. '

A PIECE OF A ERAZING PREFORM LODGED IN A 2-WAY SOLENCID VALVE ON OV-
095 AT PAIMDALFE CAUSING A LEAKXAGE FAILURE (REFERENCE CARs AC2111,
AB253B). STEEL AND ALUMINUM PARTICLES CAUSED EXCESSIVE LEAKAGE ON THE
450 P5I1G HELIUM RELIEF VALVE (REF CAR AC2229). FOR BOTH FAILURES

. CORRECTIVE ACTION WAS TCO ADD SPECIAL PURGE PORT2 TO THE MP3 HELIUM
FANEL ASSEMBLIES TQ IMPROVE THE QUALITY OF FINAL CLOSEOUT BRAZES.
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SEVERAL FOREIGN MATERIALS WERE INTRODUCED INTC THE MPS SYSTEM DURING
MANUFACTURE AND PARTS REPLACEMENT. EXAMPLES ARE: GLASS CLOTH IN oINE
TO PREVENT TRAVEL OF CHIPS DOWN LINE: POLYSTYRENE OBJECT TO HOLD VALVE
FOPPET OPEN WHILE PURGING; COTTON SWAE MATERIAL AND GLASS BEADS FROM
CLEANING OPERATION; MISCELLANEDUS PLASTIC: FOAM: AND TAPE (REFERENCE
CARS AB4751, ACZ217, AC6768, AC3868, MPSIAG005, AC7912, AB0O530).
MATERIALS WERE REMOVED AND PERSONNEL WERE CAUTIONED. A HTGH FLOW
DELTA P TEST AT PAILMDALE WAS ADDED TO VERIFY THAT LINES WERE NOT
PLUGGED. GRIT BLASTING (GLASS BEADS AND SAND USED TO CLEAN A LINE) IS
NO LONGER PERFORMED. PROCEDURES ARE BEING REVISED TO IMEROVE
CLEANLINESS MAINTENANCE DURING COMPONENT BUILD UP AND REWORK
(REFERENCE MCR 12512). SUPPLTIER DOCUMENTS/PROCEDURES HAVE REEN
REVIEWED AND CLEANLINESS MATNTENANCE PROCEDURES HAVE BEEN TMPROVED.

ONE PIECE Or WIRE WAS FOUND IN THE INTERNAL RELIEF VALVE OF THE LO2
PREVALVE ON OV103 (REFERENCE CAR ACS101). THE SOURCE OF THE
CONTAMINATION WAS NEVER FOUND, BUT IT WAS EBELIEVED TC EF TROM THE ©O7.
CTHER CONTAMINATICON HAS BEEN FOUND ON THE FEEDLINE SCREENE, SUCH AS Ay
UNIDENTIFIED RCUND OBJECT AND VARIOUS METALLIC PARTICLES {(REEFEREHNCE

GARSE ABOQS25 AND ABO530). SOURCE OF CONTAMINATICN WAS UNDETERMINED.
DORESCOPE EXAMINATICNS ARF CONDUCTED ON ALL FEEDLINE SOREENS EVERY
FIFTH FLIGHT TO VERIFY CLEANLINESS. CONTAMINATION WAS REMOVED WHEN
POSSIBLE. .

{E] OPERATIONAL USE:
FLIGHT:. NG CREW ACTION CAN EE TRKEN.

GROUND: OMI 51004 (LH2 SYSTEM)} TITLED “EMERGENCY PROCEDURE FOR MAJOR
LEAK OR FIRE ..." CONTAINS SAFING SEQUENCE OF EVENTS FOR MAJOR LEAKS
IN PROPELTANT SYSTEMS.

Al S s i — ——— — A I e Y A o L s o A - A A sk e o . B o e e e —— e wr o ——

EELTABTILITY ENGINEERING: L. H. FINEBERGC
DESIGH ENGINEERING J. E. OSLUND
QUALTTY ENGINEERING E. GUTIERREZ
HASA RELIABILITY

HASA SUBSY¥STEM MANAGER
NASA QUALTTY ASSURANCE
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