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SUBSYSTEM KAME: AFT REACTION COMTROL SYSTEM (RCS)
: REVISION : 2 12/12/B3
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PART NAME ' - PART NUMBER
YENDDR WAME _ VENDOR NUMBER
LRU : TANK ASSEMBLY, PROPELLANT MCZ282-0061-0603
“PARKER-HAMNIF T Marian st BESCIT10000-049
LRU : TANK ASSEMBLY, FROPELLANT MC28Z-D061-0604
RARKER—BAMNEFEN Ao Tinr fdomorn 8583310000-050/060
i TANK ASSEMELY, PROPELLANT MC282-0061-0614
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EXTENOED DESCRIPTIOM OF PART UNDER ANALYSIS:

TANK ASSY, PROPCLLANT INCLUDING ACQUISITION CEVICE. ACQUISITION
DEVICE INCLUDES UPPER AND LOWER COMPARTMENT CHANNELS, SCREENS, FEEDOUT
TUBE, PLENUM BULKHEAD, BARRIER AND COLLECTOR, TK 203/204/303/304

QUANTITY OF LIKE ITEMS: 4
TWD PER MODULE

FUNCTIDN:

TO STORE/SUPPLY PROFELLAMT FGR REACTION CONTROUL THRUSTERS. ACQUISITION
DEVICE HETAINS PROPELLANTS FOR ADEQUATE FEED DURING 1"G", D"G" AND HIGH
"GY CORDITIOMS. REGULATED HELIUM IS SUPPLIED TO THE ULLAGE TO FORCE
PROPELLANT TO THE TKRUSTERE AS REQ'D. TANK OPERATING PRESSURE 1S 243
{+/= 4 PSI). THE TANK VOLUME IS 17.95 CUBIC FEET. :
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SUBSYSTEM: AFT REACTION CONTROL SYSTEM (RCS)
LRT :TANK ASEY, FROPELTANT CRITICALLITY OF THIS
ITEM NAME: TANK ASSY, PROPELLANT FAILORE MODE:1 1
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FAILURE MODE!
STRUCTURAL FAILURE FAIIS TO FEED PROPELLANT DUE TO RETENTION LEVIC
FAILJRE, GAS BUBBLES IN PROPELIANT, SCREEN DRY OUT.

MISATION PEASE:

Lo LIFT=OFT
Qo ON=OREIT
(w[= DE-CRBIT
VEEICLE/PAYLOAL/XLT EPPECTIVIIY! 102 COLUMETA
! 143 DISLCCVERY
H 104 ATLANTIS -

CAUSE:
FATIGUE, CONTAMINATED PROPELLANT, CONTAM, V_.B, MECE SHOCK, SCREZIY
COLLAPSE OF DRY OUT, FROZEN PROP, PROP STOSH. LOADS, FASTENING EARCWARE

FAILS, HIGH FLOW RESUIEIHG TROM EER?ICIWG OR PROCITURAL ERRORS,
INSTALLATION /ASSEMBLY DAMAGE.

CRITICALITY i/1 DURING ANY HISEIUH FEASE OR AHCRT? Y

EEDONDAMNCT SCREEN Al H/A

B} N/A
) W/A
PAIS/TAIL RATIONALE:
Al
B}
<)

= FAILTRE EFFECTIS =
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fR] ETRSYSTEM:

SUBSYSTEM DEGRADATION, REDUCED PROPELIANT FLOW, GAS EUBBLES IX

PROPELLANT CAUSING REDUDCED THRUST, O/F RATIO SHIFT OR COMBUSTIOW
INSTAIILITY.

{B) INTERFACING SUBSYSTEM(S):
SAME AS (A)
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{C) HISTTION:

FOSSIBLE EARLY MTSSLON TERMINATION DUE TC INABILITY TO USE PROPELLANT
FRoM THAT TANE.

(k) CREW, VEHICLE, AXD ELEWPNT(S):
POSETELE LOSS OF CREW/VEEICLE - FAILURE oF ACQUISTTION DEVICE so3=zis
COULD CAUSE PREMATURE GAS INGESTION INTA THEE THRUSTER MENTITOLDE CURTYZ

MATED COAST/ET SEP AND/OR ENTRY MANEUVERING CAUSING LOSS OF VE¥ICcrn:
CONTROL.

RATIONALE POR CRITICALITY:
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= DISBOEITION BEATIONALE -
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(&) DESIGN:

SAFETY FACTORS OF 1.4 (MINIMUM) IN SCREEN WILL MINIMIZE FATLITRT
POTENTIAL. SAFETY FACTOR QF 1.5 ON THE PRESSURE VESSEL.

THE TANK IS MADE OF ALL STAINLESS STEEL MATERIALS THAT ARE COMPATIZIZ
WITH PROPELLANT. A SWIRL DIFFUSER HAS BEEN INSTALLED TO FRECLUDE
SCREEN DRYOUT. BLEED PORTS ARE INSTALLED TQ BLEED ALL GAS PREVENTING

SCREEN DRYQUT. THE TANK IS A TOTAL PASSIVE SYSTEM HAVING NO MOVTS
FARTS.

(B} TEST:

THE QUALIFICATION -TEST PROGRAM INCLUDES EXFULSICN SYCLES (184,000 FLIW
TRANSIENTS OVER 200 EXPULSION CYCLES), PRESSURE CYCLES (800 CYCLES),
BOOET RANDOM VIERATION (48 MIN/AXIS), ACCELIRATION, EXTERNAL PRESSURE,
FROPELLANT EXPOSURE, FRESSURE EOLD CREIP, BORST RUPIVRE (=225 PSIG),

FUNCTIONAL TEST, HANDLING SHCCR, SHIPOING CONTAINER SHOCK, 100 MIssIcw
LIFT=-QFF WVIBRATICN,

THE TANK ALSO QUALTIFIED AS BART OF THE POD IN THE VIBRO-ACOUSTIC TS+
AT JSC (131 EQUIVALENT MISSIONS) AND TEE EOT FIRE TEST AT WSTT {24

EQUIVALINT MISSION DUTY CYCLES AND APPROX 7 YEARS OF PROPELLANT
EXFOSTURE] . -

THE ACCEPTANCEZ TEST FROGRAM INCLUDES STUBASSEMBLY BUBRELE POINT
VERIFICATION, PAD SUBASSEMBLY VISUAL INSPECTION, PROCF PRESSURE f=7

P5IG), BUBRBLE POINT RETENTION, CUTFLOW DELTA PRESSURE FERFORMANCE,
INTERNAL CLEANLINESS, EOT N2 PURGE WITH SAMPLES FOR IPa.

OMRSD PERFOPMS THE FOLLOWING: FROF TANK ACQUISITION VERIFICATION CY A
CONTINGENCY BASIS. FROPELLANT LOADING EVERY FLIGHT. PROEELLANT
SAMPLING ON FLIGET #2 AND ON A CONTINGENCY BASIS. V42 7.1.1 CoNTRoC
FLOW LIMITS. PROPELLANT OFFTLSADING HORIZONTAL ON A CONTINGENCY. =&
FROPELLANT TANK AQUISTION EVALJATION BY ¥-RAY THE FIRST, FIFTH An:
EVERY 5 FLIGHTS THEREAFTER AND AS A GONTINGENCY WHEN THE FOD T3 soo=w
AWD THE PROPELLANT IS NOT DRAINED FROM THE TANKS. PROPTLLANT

s
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CFFLOADING IN THE VERTIGCAL POSITION. ALSC, CONTINGENCY EXISTS WHEN
CFPLOAD TO CGAS BREAK IS REQUIRED WITE VEEICLE ON THE PAD. LJACED
FROPELLAWTE MEET REQUIREMENTS QF SE-£-0073.

{¢} INSPECTION:

RECEIVING INSPECTION _

CHEMICAL AND PEYSICAL PROPERTIES TES?TS REPCRTS ARE VERIFIZD EY
INSPECTION. CERTIFICATION FOR ALL TANK RAW MATERIALS AND DETAIZ FARTS
15 VERIFTED BY INSPECTION.

CONTAMINATION CONTROL
CLEANLINESS TO LEVEL 200 FOR MMH AND 200A FOR N2Q IS5 VERIFIZD BY
INSPECTION. CORROSIOQN PROTECTICN IS VERIFIZID BY INSPECTICH.

ASSEMBLY /INSTALLIATICON '

TANK HEMISPHERES ARE DIMENSIONALLY AND VISUALLY INSFECTED. VISUAL
INSPECTIUN QF TANK BAFRIER WELDS IS VERIFIED BY INSPECTION. BJEBLE
POINT TELSTING OF FROPEIIANT ACQUISITION AND RETENTION DEVICE $TREZIN ==

- VERIFIED BY INSPECTICN. CLEARANCE BETWEEN TANE AND POD IS VERIFITZD 37
INEGPECTION.

MONDESTRUCTIVE EVALUATION

FORGINGS AFRE ULTASONICALIYY INSPECTED. AFT TANK GIRTH WELDS ARZ
ULTRASONICALLY INSPECTED IN THRE COLLECTOR DOME ARFA. WELD START AND
STOP POINTS ARE INSPECTED WITH FIRER QPTICS. GIRTH WELDS SSNETRANT AT
RADICGRAPHICATLY INSPECTED PRIOR TO AND AFTER PROOF PRESSURE TESTING.

TESTING
ATP IS WITNESSED AND VERIFIXD RY INSPECTION.

HANDLING/PACFAGING

HANDLING, PACKAGING, AND STORAGE ENVIRONMENTS FOR SHIFMENT IS VERIFIZD
BY INSPECTION. - SHEOCK PROTECTION PACKAGING IS VERIFTED BY TNSPICTCON.

{D) FATLURE HISTORY:

CAR'S ABISS4 AND ABSS&65:

TWO AFT TANKS (TA7 & TALO) FAILED BUBBLE PCINT TEST AFTER B00ST
VIBRATION TESTING WITH OFF LOADED FROPELLANT LOADS. A COLIEGTS
SCREEN DEFICIZNCY WAS IDENTIFIED AS THE CAUSE.

CORRECTIVE ACTION WAS TQ USE AS-RECEIVED (COLD WORKEDY WIRE CLOTH
INSTEAD OF ANNEALED CLOTH. ALSQ, ALL MISSIONS ARE FLOWN WITH ITLLY
LOADED TANEKS WHICH ELIMINATES THL SQURCE OF THIS FAILURE.

CAR ABEIZE:

CORRORED SQLDER REPATR OF SCREENS WERE REPORTED. THE CURROSICH WAS
CAUSED EY EXPASTURE TO MMH WHICH WAS CONTAMINATED WITH FREOM.
CORRECTIVE ACTION WAS TO TEST ALL MMH PRIOR TO USE TC ASSURE NO
CORROSIVE AGEHTS ARE PRESENT.

CAX AE40Q0Z:
ONE TANK FAILED BUBBLE PQINT TEST AFTER PRFSSURE CYCLING. TEIS WAS
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CAUSED BY RAPID COLIAPSE QF VAPOR BTABLE 1IN THZ LOWER COMPARTHMENT'
WHICH ALLOWED THE TANK . FRESSCRE TO FALL BELOW THE PROPELLANT'S VAPOR
FRESSURE. DLDURING CPERATION, THE TANK PRESSURE I3 ALWAYS MAINTAINED
ABOVE VAPOR PRESSURE WEICH FRECLUDES THIS FAILORE.

CAR AB&39:

ONE TANE FAILED BUBELE POINT DUX TO AN QILY FILM ON THE SCREEN,
CORRECTIVE ACTICH IEX TO INSDECT FOR QILY SURTACE AND CLIAN IF PRESENT.
TANES ARE DELIVERED CLEAN AND THE SYSTEM 1S EEFPT CLEAN.

{E) OFERATIONAL TUSE:
IF PROPELLANT EXFULSION CAPRABILITY IS LOST PRICR TO ENTRY, USE

CROSSFEED FROM THE GOOO SYSTEM. FPROPELLANT MAY NOT BE SUTFICIENT TO
PERFORM ENTRY.

= APFROVALS =

RELIABILITY ENGINEERING: R. ¥. DIEHL
DESIGN ENGINEERING R. PIZDRA
QUALITY ENGINEEZRING W. J. SMITH

NRSA RELIABILITY : wACBA_
NASA SUBSYSTEM MANAGER :
NASA QUALITY ASSURANCE :
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