FAGE: 1 PRINT DATE: 10/19/94

FAILURE MQDES EFFECTS ANALYSIS (FMEA) - CRITICAL HARDWARE
NUMBER: 03-2F-111110 -X

SUBSYSTEM NAME: FORWARD AEACTICON CONTROL SYSTEM (RCS)

BEVISION: 3 1041 8/34
PART NAME PART HUMHBER
VENCOR NAME VEHDOR NUMEER
LRU : TANK ASSEMBLY, PROPELLANT MC282-0061 0801
MARTIN MARIETTA BRBCIADO00-029
LAY ! TANK ASSEMBLY, PROPELLANT MC282-0061.0602
MARTIM MARIETTA 8566C3320000-030

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
TANK ASSEMBLY, PROPELLANT, INCLUDING ACQUISITION DEVICE

QUANTITY OF LIKE ITEMS: 2
CONE REQUIRED PER PROPELLANT

FUNCTION:

TO STORESUPPLY PROPELLANT FOR REACTION CONTROL THRLUSTEAS. ACQUISITION
DEVICE RETAINS PROFPELLANTS FOR ADEQUATE FEED DURING 1°G", 0"G" AND HIGH
G CONDITIONS. REGULATED HELIUM § SUPPLIED TO THE ULLAGE TO FORCE
FROPELLANT TO THE THRAUSTERS AS AEQUIRED. {243 + OH -4 PSIA) (17.95 CUBIC
FEET). ACQUISITION DEVICE CONSISTS OF UPPER AND LOWER COMPARTMENT
CHANNELS, SCAEENS, FEEDOUT TUBE, PLENLIM, BULKHEAD, BAARIER AND

COLLECTOA.
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FATLURE HODES EYTECTS ANALYSIS (FMPA) NUMBEER: (23-2F=11111g-083 '

REVISION: 0 1l/21/88 W
SUBSYSTEM: FORWARD RPACTIGN CONTROL SYSTEM (RCS)
LRY :TANK ASSY, PROFPELLANT CREITICALITY OF MEIS
ITEM MAM®: TANK ASSY, FROFELLANT FAILURE MODE:1 1

[ — _

FAILURE MODE:
SIROCTURAL FAILURE. FAILS TO FEED PROPELLANT DUE TO RETENTION [IVIor
FAILTRE, GAS BUBBLES IN FROPELLANT, SCREEN DRY OUT.

MISSION PHASE:

Lo LIFT-0FF

ala CN-CREIT

nla) DE-CRBIT

VEHICLE/PAYLOAD/IIT EPFECTIVITS: lo2 COLUMBIA
3 103 CISCOVERY
H o4 ATLANTIS

CADIE:

FATIGUE, CONTAMINATED FROFELLANT, CONTAMINATION, VIR, MECE SHOCX,
SCREEN COLLAPSE OR DRY OUT, FROZEN PROD  PROQP SLOSH LOADS, FASTENING
HARDWARE FAILS, HIGH FLOW RESULTING FROM SERVICSING OF PROCEDURAL
ERRORS, INSTALLATION/ASSEMBLY DAMAGTE.

CRITICALITY 1/1 DURING ANY NIESSISN PEASE OR ADCRTT ¥

Do DE=QRAIT
Lo LIFT=OFF
e v ON=0ORBIT
REDUNDANCY SCREEN X) N/A
B} ¥/A
_ ¢l N/A
PASS/TAIL RATIONRLE:
A}
E)
-4/
HETHQD OF PACLT DETECTION: *

= FAILURE EFPECIE =~

P - - —— —— —————

(A) SURSYSTEM:
SCRSYSTE DEGRADATION, REDOCED FROPELLANT FLOW, GAS BUBBLES IV
FPROPELLANT CAUSING REDUCED THRUST, O/F RATIO SHIET OR COMEUSTTaN
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FAILURE MDODED EFFECTS AMALYSIE {(FMEA) NUMBER: 03-3F-111il0-43
INGTABILITY.

(3} INTERTACING BUAESTSTEM(S):
SAME AS (A) :

{C) MISIION:
POSSIBLE EARLY MISSION TERMINATION DUE TS INABILITY TO USE FROUBPETLIANT
TROM THAT TANE.

(D) CREW, VEHICLE, ANL ELEMENT(S}:

POSSIELE LOSS OF CREW/VEHICLE LF FAILURE OCCURS PRICR TO ET=-SEFE.
FALLURE QF ACQUISITICH DEVICE SCREINS COULD CAUSE PREMATURE GAS
INGESTICN INTO THE TERUSTER MANIFOLDS DURING MATED CRAST/ET SEF,
CAOSING LSS OF VEHICLE CONTROL.

Critisality/
Requirad Fault Tolerance/Achleved Fault Tolerance: 1/1,/0

RATIONALE POR CRITICALITY:

TIME FROM FAILURE TO CRITICAL EFFECT: TMMEDIATE
TIME FROM FARILTURE OCCTORBREMES To DETECTION: SMEDIATE
TIME PROM DETECTION TO COMPLETED CORBECTIVE ACTION: DMMEDTATE

TIME REQUIRED Tu IMPLEMENT CORRECTIVE ACTION LESS TEAN TIvwE
T EFFECT? YES

= DIAPOSITICN RATIONALE =

{A) DESIGN: w
SAFETY FACTORS OF 1.4 (MINIMUM! IN SCREEN WILL MTNIMIZE FAILURE
POTENTIAL. SAFETY FACTCOR OF 1.5 ON THE PRESSURE VESSEL.

THE TANK IS MADE OF ALL STAINLESS STEEL MATERTIALS TEAT ADT COMDATTILS
WITH PROPELLANT., A SWIRL DITFUSER EAS BEEN INSTALLED TO PRECLUDE
SCREEN DRYOUT.

BLEED PORTS ARE INSTALLFED TQ BLEED ALl GAS PREVENTING SCRETY ORYOUT.
THE TANK IS A TOTAL PASSIVE SISTEM EAVING NO MOVING FARTS.

(B) TEST: . - :
THE QUALIFICATION TEST FROGRAM INCLUDES EXFULSION CYCLES (188,000 FLow
7 TRANSTENTS OVER 200 EXFULSION CYCLES), PRESSTRE CYCLES (800 CYCLES,
' BOOST RANDOM VIBRATION (48 WIN/AXIS|, ACCELERATICH, EXTERNAL PRESSURE,
PROPELLANT EXPOSURE, PRESSURE HOLD CREEP, BURST (»525 PSIG), FUNCTTONAT
TEST, HANDLING SHOCXE, SHIPPING CONTAINTR SHOCK, 100 MISSION LIF™=sFT
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FAILURE MOLDES EFFECTS ANALYSIZ {(FMEA) NUMBER: 03=2F=111110-03
VIBRATION.

THE TANR WAS ALSO QUALIFIED AS PART OF THE POD IN THE VIBROD=ACOUDSTIC
TEST AT JS& {131 EQUIVALENT MISSIOQNS} AND THE HOT FIRE TEST AT WSTT (14
EQUIVALENT MISSION DUTY CQYCLES AND APPROUX 7 YEARS OF FRQFPELLANT
EXPOEURE) .

THE ACCEPTANCE TEST PROGRAM INCLUDES SUBASSEMELY BUDELE POINT
VERTFPTCATION, PAD SUBASSEMEBLY VISUAL INSFECTION, PROOF PRESSURT (470
P5SIG), BURRBLE PQINY RETENTIQH, CUTFLOW DELTA FRESSURE PERFORMANCE,
INTERNAL CLEANIINESS, EQT N2 PURGE WITH SAMPLES FOR IFA.

OMRED PERFORMS THE FOLLOWING: PROPELLANT TANK ACQUISITION VERITICATION
ON LEAD TANKS EVERY TEN FLIGETS. SCREEN EUBBLE POINT VERIFICATION
SHALL EE PERFORMED CN ONE FUEL AND ONE OXIDIZER LEAD TANE FOR EACH 10
FLIGHT INTERVAL. PROFELLANT SAMPLING ON FLIGHT #2 AND THEN ON &
CONTINGENCY. PROPELLANT LOADING FOR EVERY FLIGHT. PROPELLANT CFT
LOADING IN TEE ECRIZONTAL POSITION ON A CONTINGENCY BASIS TO OFFLOAD
WHEN A SYSTEM OR AN ISQLATED PART OF A SYSTEM MUST EE FRET OF
PROPELLANT. FROFELLANT OFFLOADING IN THE VERTICAL POSITION ONW A
CONTINGENCY BASIS WHEN OFFLOAD TO GAS BREAK IS REQUINED WITH VEXIQLT oM
THE PAD. A PROP TANK EVALUATION FOR TEE FIFTH FLIGHT AND EVERY FIWT
FLIGHTS THEREAFTER AND ON A CONTINGENCY BASIS. CONTINGENSY FOR LaD
RETEST PFR OMRSD TABLE. CONTROL OF FLOW LIMITS. LOADED PROPELLANT
MEET THE REQUIREMENTS OF SE=S=0073.

(C) INSPECTION:
BRECEIVING INSPECTION

CHEMICAL AND PHYSICAL PROPERTIES TESTS REFORTS ART VERIFIEZD BY
INSPECTICN.

CONTAMINATION CONTROL

HEMISFHERE CLEANLINESS IS VERIFIED BY INSPECTION PRIOR TO WELDING GIRT:
WELDS PENETRANT AND RADIOGRAPHTCALLY INSPECTED. SCREEN MATERIAL
CLEANLINESS IS VERIFIED BY INSPECTION. o

ASSEMBLY/INSTALLATION
TANK HEMISPHERES ARE DIMFNSICONALLY INSFECTED.

HOQNDESTROUCTIVE EVALUATION

FORGINGE ARE ULTRASONICALLY INSPECTED. AFT TANK GIRTH WELDS ARES
ULTRASONICALLY INSPECTED IN THE COLLFECTOR DUME AREA. WELD START AND
STOF POINTS ARE INSPECTED WITH FIBER OPTICS.

CRITICAL PROCESSES
WELDING IS VERIFIED BY INSPECTION.

TESTING
ATP IS WITNESSED AND VERIFIED BY INSPECTION.

HEANDLTHNG/PACKAGING
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FAILURE MODES EFFYECTS ANALYSIS (FMER) NUMBER: 03~-2§=111120-03
FACFAGING FOR SHIPMENT IS TELLITIZD BY INSFECTIION,

(D) FAILORE HTSTORY:

CAR'S AP1I554 AND ABS965:

TWQ AFT QUAL TANKS (TA7, TAlQ) FAILED BUEBELE POINT TEST AFTER BQCST
VISRATION TESTING WITH OFF LOADED PROPELLANT LOADS A COLLECTOR SIREDN
DEFICIENCY WAS IDENTIFIED AS THE CAUSE. CORRECTIVE ACTION WAS TC US:
AS-RECTIVED (COLD WORKED) WIRE CLOTH INSTEAD OF ANWEALED CLOTH. ALsc,
ALL MTSSIONS ARF FLOWN WITE FULLY LOADED TANES WHICH ELIMINATES T=S
SOURCE OF THIS FAILURE.

CAR AZ8S5IE:

ZOFRODED SCOLDER REPAIR OF SCREINS WERE REFORTED. THE CORRCSTON WS
CRUSED BY EXPOSURE TO MME WHICH WAS CONTAMINATED WITH FRECN.
CORRECTIVE ACTION WAS TO TEST ALL MMH FRIOR TC USE TO ASSURE NO
CORRUSIVE AGENTS ARE PRESENT.

CAR AHZ003:

ONE TANEK FAILZD BUEELE POINT TEST AFTER PRESSURE CYCLING. THTIS wWas
CAUSED BY RAPID COLLAPSE OF VAFOR EUBBLE IN THE L/C WHICH ALIOWED TH=
TANK PRESSURE TO FALL BELOW THE PROPELLANT'S VAPOR FRESSURE. DURING
CPERATION, TEE TANEK PRESSURE 15 ALWAYS HAIHTAIHED ABQVE VAPOR PRESZURZI
WHICH PREELUEEE TEIS FAILURE.

CAR A8633:

ONE TANE FAITED BUBELE PQINT DUE TO AN CILY FILM QN THE SCREEN
CORRECTIVE ACTION IS TOo INSFECT FOR QILY SURFACE AND CLEAN IT PRESINT.
TANKS ARE DELIVERED CLEAN AND THBE SYSTEM IS FEFT CLEAN.

(Z) OFERATIONAL USE:
INHIDIT FWD RSS IT GAS INGESTION IS SUSEECTED.

- APPROVALS -
RELIABILTTY ENGINEERING: R. P. DIFEHL : F_i%\
DESIGN ENGINEERTNG : R. PIEDRA : :
QUALITY ENGINEERING * W. J. SMITH ! G ‘F"glggt
- HASA RELIARILITY : MM e em sl
NASA SUBSYSTEM MANAGER : :
NASA QUALITY ASSURANCE : i AT




