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SUBSYSTEM NAME: FORWARD REACTION CONTROL SYSTEM (RCS) - .
: : REVISION : 2 12/12/89
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PART NAME PART NUMBER
YEHDOR RAME YENDOR NUMBER
LRU : PROP LIME FLEX ASSY MC271-0055-0001
74724-11
LRU ! PROP LINE FLEX ASSY ML271-0095-0002
74724-12
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EXTENDED DESCRIPTION OF PART UNDER AMALYSISE
PROPELLANT LINE FLEX RSSEMBLY

QUANTITY OF LIKE ITEMS: 2
OME PER PROPELLANT

FUNCTION: )
TO PROVIDE PROPELLANT FEED FROM FROPELLANT TANK TO APPROPRIATE

PROPELLAKT FEEDLINES.
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SUBSYSTEM: FORWARD RE..CTION CONTROL SYSTEM (RCS}
LRU :PROP LINE FLEX AS3Y CRITICALITY OF THIS
ITEM KAME: FROP LIKE FLEX ASSY FAILURE MODE=21/1
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FAILURE MODE:
EXTERNAL LEAKAGE, RUFTURE

MISSION PHASE:

PL PRELAUNCH
ta LIFT=0FF
00 ON-OREIT
Do DE=ORBIT
LS ~ LANDING SAFIKNG

YEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
i 103 DISCOVERY
: 104  ATLARTIS

CAUSE: _
MECHANICAL SHOCK, FLOW INDUCED VIBRATION, VIBRATION, FATIGUE, IMPRUPER

INSTALLATION (WELD) AND MATERIAL DEFECT
CRITICALITY lfi DURING IMTACT ABORT ONLY? NO
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FEDUNDANCY SCREEN A) N/A

B) K/A
C) R/A
FASS/FAIL RATIOMALE:
A)
B}
) )
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~ FAILURE EFFECTS -

~ (A)_SUBSYSTEM:
LOSS OF PROPELLANTS.

(B) INTERFACING SUBSYSTEM(S):
POSSIBLE: CORROSION DAMAGE IN THE POD AND OR ADVERSE AFFECT ON TPS.

LEAKAGE OF -PROPELLANT LHTO THE PQD.
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(C) MISSION:
MISSION DELAY OR ABORT DECISION, EARLY MISSION TERMINATION.

(D) CREW, VEHICLE, AND ELEMENT({S):

POTENTIAL LOSS OF CREW/VEHICLE IF LEAK RESULTS IN EXCESSIVE LDSS OF
PROFPELLANT GR EXPLOSIVE HAZARD. OVERFRESSURIZATION OF POD MAY OCCUR.
LOSS OF FROPELLANT FOR ET SEP.

{E) FUNCTIONAL CRITICALITY EFFECTS:
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(A) DESIGN:
MATERIAL 15 SELECTED THAT IS COMPATIBLE WITH PROPELLANTS. THE MAX

STEAQY STATE WORKING PRESSURE 15 350 P5IG. MULTIPLE BELLOWS ARE
UTILIZED. A FLOW INOUCED VIBRATION ANALYSIS AND A STRESS AMALYSIS WERE
CONDUCTED TO VERIFY ADEQUACY OF DESIGN. THE SAFETY FACTOR IS 2.14 FOR
PROOF AND 3 FOR BURST WITH RESPECT TO THE MAXIMUM OPERATING PRESSURE
QF 350 PSIA, THE SAFETY FACTOR 1§ 2 FOR PROOF AND 4 FOR BURST WITH
RESPECT TO THE NOMINAL DPERATING FREZSURE OF 250 PSIA.

{B) TEST:

QUALIFICATION TESTING INCLUDED THERMAL CYCLING {+20 7O +150 DEG F),
BURST (1000 PS1), PRESSURE DROP, PRESSURE SURGE CYCLES (156,000},
FLEXURE CYCLES (800), VIBRATION (48 MIN EACH AXIS), AND PROPELLANT
EXPOSURE.,

ACCEPTARCE TEST INCLUDES PRESSURE CYCLING, VIBRATION, PROOF PRESSURE,
CLEAHLTMESS AND DRYING.

OMRSD PERFOAMS THE FOLLOWING: FROPELLANT TANK TOXIC VAPOR LEAK CHECK
FIRST FLIGHT AND CONTINGENCY. AN EXTERNAL LEAXAGE YERIFICATION OF THE
SYSTEM FOR THE FIRST FLIGHT AND ON & CONTINGENCY BASIS. THE PROPELLANT
LOADING FOR EACH FLIGHT., PROPELLANT SAMPLING WHEM PROPELLANT TANKS ARE
DRAINED. A STATIC AIR SAMPLE THE SE£COND FLIGHT AND EVERY FLIGHT
THEREAFTER AND ON A CONTINGERCY BASIS. A SUBSYSTEM INSPECTIDN THE 5TH
AND EVERY 5 FLIGHTS THEREAFTER AND OW A CONTINGENCY BASIS.

{C} INSPECTION:
RECEIVING INSPECTION
RAW MATERIAL 1S VERIFIED 8Y INSPECTION.

CORTAMINATION CONTROL
CLEAHLINESS TO LEVEL 200 FOR MMH AND 200A FOR NTQ IS VERIFIED BY
[NSPECTION, CORROSION PROTECTION 15 VERIFIED BY INSPECTION.
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ASSEMBLY/INSTALLATTON \
CRITICAL DIMENSIONS ANG SURFACE FINISHES ARE VERIFIED BY INSPECTION.

NOMDESTRUCTIVE EVALUATION

UNIVERSAL JOINT, OUTER RACE, AND STAHD-OFF WELDS ARE PENETRANT
INSPECTED PER ORAWING REQUIREMENTS, TWO OF THE UNIVERSAL JOINT WELDS,
OUTER RACE WELDS, AND 5TAND-OFF WELDS ARE RADIOGRAPHIL INSPELTED PER
DRAWING REQUIREMENTS. THE BELLOWS TUBE WELDS ARE DYE AND
RADTOGRAPHICLLY INSPECTED BEFORE FORMING.

CRITICAL PROCESSES

WELDING OF UNIVERSAL JCGINT, BELLOWS TUBE WELDS, OUTER RALE, DUST
SHIELD, AND STAND-OFF PER MIL-W-8611 I5 VERIFLIED BY THSPELTION.
BELLOWS SEAM WELD PER MIL-W-6B56, CLASS B ARE VERIFIED BY INSPECTION.

TESTING
ATP IS WITNESSED AND VERIFIED BY INSPECTION. LEAK TEST OF BELLOWS PER
DRAWING REQUIREMENTS 1S YERIFIED BY INSPECTION,

(D) FARILURE HISTORY:

ChR AR324H:

THE FLEX LINE HAS HAD RUST ON SURFACES AND WHITE SPOTS ON INTERNAL
SURFACE OF THE TUBE END. FLEX LINES ON OV103 AHD SUBS ARE SUBJECTED TC
IMPROVED MANUFACTURING CLFEARING PROCEDURES. FLEX LINES ON OV-102 WERE
NOT COMSIDERED TO BE A LIKELY PROSPECT BECAUSE THEY DID NOT RAVE THE
SAME HAMD WELD.

(E} OPERATIONAL USE:

FOR NOTICEABLE LEAK RATES ON GRBIT OUMP OHBCARD PROPELLANT. IF LEAK
RATE DOES HOT SUPPORT NOMINAL ET SEPARATION, A CONTINGENCY AFT ONLY ET
SEPARATION WILL BE PERFURMED. '
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RELIABILITY ENGINEERING: r,.E. BARCEWAS
DESIGN ENGIMEERING 1 B, DIPONTL
QUALITY ENGINEERING ¥ M. BAVALA

NASA RELIABILITY
NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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