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SUBS?STEH NAME: AFT REACTIGN CONTROL SYSTEM {RCS)
RE'-:IDH 2 12/12/89
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PART KAME 'PART NUMBER
VENDOR NAME VENDOR NUMEER
LRY : ~ COUPLING, PROPELLANT MC276-0018
FAIRCHILD STRATOS 76301000 & 76306000
SRU ¢ COUPLING, PROPELLANT HC276-0018
FAIRCHILD STRATOS 76301000 & 76306000
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EXTENDED DESCRIFTION OF PART UNOER ANALYSIS:

DISCONNECT, QUICK, PURGE, VENT, PROPELLANT SIDE WITH STRUCTURAL END CAP
AMD SPRING LOADED POPPET (1/2" & l/4"). (MDZ0S, 208, 217, 21B, 221,
222, 228, 227, 228, 237, 238, 247, 248, 257, 2%8, E?l 2?2 2?3 274,
305, 306, 3ir, 118, 321. 322, 326, 327, 32B, 337, 338, 347, 348, 35?
355; 371, 372, 373, 374)

QUANTITY OF LIKE ITEMS; 28
19 PER POD
12, 1/2%; 7,1/4" COUPLINGS

FUNCTION: '
TO ALLOW GROUND PURGE DF PROPELLART HAHIFDLDS DURING TURNAROLND
OPERATIONS.
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REVISION# ? 12/12/89

SUBSYSTEM: AF] REACTION CONTROL SYSTEM (RCS)
LRU :COUPLING, PROPELLANT CRITICALITY OF THIS
ITEN NANE: COUPLING, PROPELLANT FAILURE MODE:1RZ

FAILURE MODE:
EXTERNAL LEAKAGE, POPPET LEAKS OR FAILS DPEN AND CAP LEAKS

HISSION PHASE:

PL PRELAUNCH
L0 LIFT-OFF
00 ON-CRBIT
1+ DE-QRBIT
LS LANDING SAFING

102 COLUMBIA
103 DISCOVERY
104 ATLANTIS

YEHICLE/PAYLOAD/KIT EFFECTIVITY

A ks ar

CAUSE:

SEALS DAMAGED OR DETERIQRATED, CONTAMINATION, VIBRATION, MECHANICAL
SHOCK, PIECE-PART STRUCTURAL FAILURE, IMPROPER USE, INADEQUATE
MAINTEMANCE OF [3SE WALF, INADEQUATE LIME SUPPORT, SHAFT OR BORE BEKT,
QVERPRESSURE OF PANEL, EXCESS TORQUE

CRITICALITY /1 DURING INTACT ABGRT ONLY? NG
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REGUHDANCY SCREEW A) FAIL

B} FAIL
C} PASS
:?SS{FAIL RATIONALE:
B)
)
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(A) SUBSYSTEM:
LOSS OF REDUNDANT SEAL, PROPELLANT MANIFOLD ISOLATION VALVE COULD

ISOLATE LEAK,

03-2h ~ 42



- PAGE: 3 PRINT DATE: 12/13/8%
SHUTTLE CRITICAL JTEMS LIST - ORBITER NUMBER: 03-2A-201080-01

{B) INTERFACING SUBSYSTEM(5):
ND EFFECT :

(C) MISSION:
NO EFFECT

{0) CREW, VEKICLE, AKD ELEMENT{S):
NO EFFECT

(E} FUNCTIONAL CRITICALITY £FFECTS:
POSSIBLE CREW/VEHICLE LOSS - LOSS OF RCS ENTRY PROPELLANT. POSSIBLE

LOSS OF VEHICLE CONTRG{ DURING ET SEP/ENTRY, POSSIBLE DAMAGE TD
STRUCTURE/TPS IF LEAKAGE OCCURS OR STRUCTURE AND ADJACENT HARDWARE IF
CAP BLOMS OFF. 1R EFFECT ASSUMES LOSS OF ALL SEALS {(POPPET AND CAP)
BEFDRE EFFECT IS MANIFESTED.
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{Ah) CESIGN:
THE DES[GM FACTOR QF SAFETY IS 2 X THE MAX QPER PRESSURE FOR PRODF AND

3X THE MAX FOR BURST PRESSURE. THIS IS CERTIFIED BY ANALYSIS FUR 1/4®
STZE AND BY TEST FOR 1/2% AND 1" STZES.

GROUND HALF COUPLINGS AND LINES ARE ADEQUATELY SUPPORTED TO LIMIT
STRESS OH COUPLINGS AND PREVENT DAMAGE TO SEALS AND WELD JOINTS. A
COMPLETE STRESS ANALYSTS HAS BEEN COMPLETED.

A SAFETY FEATURE DURING SERVICING AND PRIDR TO REMOVAL OF THE END CAP
IS A PROVISION TO VENT OVERROARD ANY LEAKAGE PAST THE AIRDORNE PUPPET
SEAL BY ROTATING A BLEED SCREW IN THE CAP, THE CAP MINIMIZES LEAKAGE

" BY PROVIDING A REOQUKDANT SEAL, THE COUPLING QESIGH ALLOWS REPLACEMENT
QF THE NOSE SEAL BURING MAINTENANCE PROCEDURES. A 10 MICRON FILVER IN
THE GSE HALF PREVENTS CONTAMINATION.

(B) TEST:

4 UNITS {2 EA. 172, AND 1") WERE USEQ TN THE QUAL TEST PROGRAM,
INCLUDER IN THE PROGRAM WAS RENDCOM VIBRATLON (48 MIN IN EACH AXIS -
POPPET OPEN AND CAP ON), ENDURANCE {E0D CYCLES COUPLED AND DECOUPLED)
THERMAL CYCLES {-30 TD +200 OEG F), BASIC AND BEWCH HANDLING SHOCK,
BENDING AND AXIAL LOADS {100 FT-LBS,100LBS), 7130 PST BURST PRESSURE,
SURGE PRESSURE {150,000 CYCLES TO 1300 PSI), PROPELLANT COMPATIBILITY.

THE UNIT WAS ALSD INCLUDEC IN THE VIBRO-ACOUSTIC TEST PROGRAM AT J5L
(131 EQUIVALENT MISSIDNS) AND THE HOT-FIRE TEST PROGRAM AT WSTF (24
EQUIVALENT MISSION DUTY CYCLES AND APPROX 7 YEARS QF PROPELLANT

EXPOSURE).
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ACCEPTANCE TESTING INCLUDES EXAMINATION OF PRODUCT, 1420 PSI PROQF
FREESUHE. LEAKAGE, OPERATION, CLEANLINESS AND DRTIHG AND CAP TESTING
AS AN ASSEMBLY,

OMRSD PERFORMS THE FOLLOWING: LEAK CHECKS ON THE PROPELLANT QD CQUPLING
EVERY FIFTH FLIGHT. LEAK CHECXS ON THE QD CAPS FQR THE FIRST FLIGHT
AND ON A CONTINGENCY BASIS. TOXIC VAPOR LEAK CHECKS OF THE PROPELLANT
TANKS AND PROPELLANT MAMIFOLOS FOR THE FIRST FLIGHT AHD ON A
CONTIMGENCY BASIS. A STATIC AIR SAMPLE THE SECCHD FLIGHT AND EVERY
FLIGHT THEREAFTER AND ON CONTINGENCY. AN EXTERNAL LEAKAGE
VERIFICATION OF THE SYSTEM FOR THE FIRST FLIGHT AND ON A CONTINGERCY
BASIS., A PROPELLANT SAMPLE FOR QUALLITY THE SELOND FLIGHT AMD WHEN
TANKS OR MANIFOLDS ARE DRAINED. THE PROPELLANT LOADING FOR EACH
FLIGHT.

{C) INSPECTION:

RECEIVING INSPECTION

TEST REPORTS AND MATERIAL CERTIFICATIONS CERTIFYING MATERIALS AND
PHYSICAL PROPERTIES {WELDING, MEAT TREATMENT, AND PASSIVATION} ARE
VERIFIED BY INSPECTION.

CONTAMINATION CONTROL
CLEANLINESS LEVEL OF 300A IS VERIFIED BY [NSPECTION. CURHOSIﬂH
PROTECTION IS5 VERIFIED BY INSPECTION,

ASSEMBLY /INSTALLATION

TORQUING IS VERIFIED BY INSPECTION. SEALS ARE INSPECTED TO SHP 9185.
LOG OF CLEAN RDOM AND TOOL CALIEBRATION IS5 VERIFIED 8Y IRSPECTIOM.
CRITICAL DIMENSIDNS AND SURFACE FINISHES ARE VERIFIED EY INSPECTION.
ASSEMBLY 1S VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATION

PENETRANT INSPECTION OF 8QDY ASSEMBLY TIG WELD AND FLAMGE CASTING PER
MIL-I-6866 TYPE I METHOD 8 IS5 VERIFIED BY IKSPECTION, RADIDGRAPHIC
INSPECTION OF THE FLANGE CASTING PER MIL-C-6021, CLASS 1A, GRADE C, IS
VERIFIED BY INSPECTION.

CRITICAL PROCESSES
TIG WELD OF THE BODY ASSEMBLY PER MIL-W-BG611 AND THE RESISTANCE WELD

OF THE A.H.C. FILTER ASSEMBLY ARE VERIFEED BY INSPECTICH.

TESTING
ATP PER ATP7631002 OR ATP7831002-1 I$ WITKESSED AND VERIFICD BY
INSPECTION.

HANDL ING /PACKAGING
PACKAGING PROCFOURES ARE VERIFIED BY INSPECTIDN,
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{0) FAILURE HISTORY; Lo

A TOTAL OF 266 FAILURES HAVE BEEN RECORDED FOR ALL APPLICATIONS OF THIS
COUPLING FOR THE EXTERNAL (SEAL) LEAKAGE MQDE. OF THESE, 214 OCCURRED
OURING ACCEPTANCE, 7 DURING SUPPLIER QUAL TEST, 20 AT WSTF, 23 AT K5C
AND 2 DURING TEST AT DOWNEY, THE CAUSES FOR THESE FAILURES INCLUDED
INSTALLATION/HANDLING DAMABE, INSTALLATION TECHNIQUE, INSUFFICIENT
TORQUE ON THE POPPET SEAL RETAINER, IMPROPER TEST, C-RING FLASH,
INADEQUATE LUBE, SEAT FINISH, MISSING SEALS, CONTAMINATION, PROPELLANT
RESIDUE, IRON NITRATE LEVEL, GALLING AND BINDING BETWEEN POPPET AND
FROBE, CORRECTIVE ACTION - THESE FAILURES WERE CORRECTED BY DRAWING
AND DESIGN CMANGES, INSTALLATION/ASSEMBLY/PRGCEDURE CHANGES,
QPERATIONAL USE (MATING} REQUIREMENTS, CALTION NOTES, CORROSION
PROTECTION, IMPROVED SURFACE FINISHES, CHANGED TORQUE VALLES,
INSPECTION CHANGES, CONTAMINATION CONTROL, PREVENTIVE MAINTENANCE
PROCEDURES, CONTROL OF NZD4 IPON MITRATE LEVEL AMD GAS CHANGES TO
PROTECT THE VEHICLE. y

A TOTAL OF TEN FAILURES WERE RECORDED AGAINST THE OMS SYSTEM. OF
THESE 7 OCCURRED DURING ACCEPTANCE, 1 AT WSTF AND 2 AT KSC. THE CAUSES
OF THE OMS FATLURES INCLUDED CONTAMINATION, SEAL MISSING, O-RING
DAMAGE, O-RING FLASH AND ASSEMBLY/HANDLING DAMAGE,

CAR ACOSRA:

ONE CASE OF A STUCK OPEN POPPET AT WSTF ATTRIBUTED TD CONTAMINATION,
CORRECTIVE ACTION - EXISTING CLEAMLINESS CONTROLS WERE RE-ENMPHASIZED
(MLOQ310-032).

CAR ACBG2S:

DURING THE CHECKOUT QF Qv-09% RCS (5TS541-G) THE CAP PRESSURE BLEED
WOULD NOT STOP, THE FAILURE WAS ATTRIBUTED TO CONTAMINATION, IMBEDDED
PARTICLES AND A SCRATCHED POPPET SEAT,

CORRECTIVE ACTION - THE EXISTING CLEANLINESS CONTROLS WERE
RE-EMPHASTZED {MLOD210-032).

CAR AC4955: LT

A CASE QF A POPPET PROBE STUCK OPEN WAS REPORTED DURING WSTF TESTING.
THIS WAS ATTRIBUTED TO OUT OF PRINT PARTS AND MISHANDLING ODURING
ASSEMBLY .

CAR ACOS550:

THE MOST SIGNIFICANT FAILURE OF THIS COUPLING OCCURRED W1TH THE GROUND
HALF DURING CHECKOUT OF THE QV¥-102 FRCS FOR STS-2. THIS FAILURE
RESULTED IN A PROPELLANT SPILL ONTO THE VEHICLE CAUSED BY BRINDING
BETWEEN THE FOPPET/PROBE AND DYNAMIC MEAD, THIS WAS ATTRIBUTED TO
CLEARANCES WITHIN THE COUPLING AND EXCESS [RON NITRATE IK THESE AREAS.
- CORRECTIVE ACTIQN - COMPOMENT DESIGN CHANGES WERE IMPLEMENTED AND THE
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IRON NITRATE LEVEL IS BEING CONTROLLED.

THIS FAILURE REVEALED THE ExISTENCEQF A LEAK PATH FQR PROFELLANT INTO
THE ORBITER. CORRECTIVE ACTION FOR THIS WAS ADDRESSED IN CAR ACOG46,
MCR10409 WAS ISSUED TO PROYIDE GAS CHANGES TO PREVENT LEAKACE INTO THE
ORBITER THROVGH VENT HOLES AMO OTHER PANEL CLEAMANLED, FREVEN!IVE
MAINTENANCE AND HANDLIMG/TEST PROCEDURES WERE IMPLEMENTED AND CAUTION
NOTES ADDED TO CHECY OUT PROCEOURES.

{E) OPERATIONAL LISE:

REQUIRES DUAL SEAL FAILURE BEFORE ACTION I5 REQUIRED. SECURE THE
SYSTEM AND ISOLATE THE LEAK. IF ALL PROPELLANT IS LOST, USE CROSSFEED
FROM GOOD SYSTEM FOR ET-SEP AND ENTRY AS REQUIRED. PROPELLANT WILL
PROEABLY NOT RE SUFFICIENT TO PERFORM NOMINAL ENTRY.
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RELIABILITY ENGINEERIRG: F.E. BARCENAE
DESIGK ENGIMEERING B, DIPONTI
QUALITY EMGINEERING M, SAVALA
HASA RELIABILITY -
MASA SUESYSTEM MAMAGER
NASA QUALITY ASSURANCE
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