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SUBSYSTEM NAME: AFT REACTION CONTROL SYSTEM EHES} :
REVISION ; 2 12/12/8%9

T e v

PART HAME PART NUMBER
VENDOR NAME YENDOR NUMBER
LRU : OMs HC621-0055
SRU : FEEDLINE AND FITTINGS 73A560001
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EXTENDED DESCRIPTION OF PART UNDER AMALYSIS:
FEEDLINE AKD FITTINGS FROM TANK TO THRUSTERS, INCLUDING VALVE BODIES

ARD MECHANICAL FITTINGS.

QUANTITY OF LIKE ITEMS: 2

* QME SET PER PROPELLANT PER MODULE

FUNCTION;:
EELEEE?IDE FEED FROM THE PRUPELLANT TANK TO THRUSTERS AND CROSSFEED
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SUTIYSTEM:  AFT REACTION CONTROL SYSTEM (RCS)
LRU :OMS CRITICALITY OF THIS

ITEM NAME: FEEDLINE AND FITTINGS . FAILURE MODE:1/1
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FAILURE MODE: '
STRUCTURAL FAILURE RUPTURE, EXTERNAL LEAKAGE

MISSICN PHASE:

PL FRELAUKCH
- 10 LIFT=OFF
0B ON=[RBIT
oo DE-ORBIT
LS LANDING SAFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
: : 103 DISCOVERY
: 104  ATLAKTIS

CAUSE:

YIBRATION, FATIGUE, SHOCK, WELD DEF, INSTALL DAM, DYNATUBE SEAL
FAILURE, MAT'L DEF (SULPHIDE STRINGER) STRESS CORROSION, ISDLATION
VALVE RELIEF DEVICE FAILURE TO RELIEVE, EXCESSIVE SURGE PRESSURE,
CONTAMINATION, FRETTING/GALLING.

CRITICALITY 171 DURING INTACT ABORT QKLY? NO
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REDUNDANCY SCREEN A) N/A
B} M/fA
C) N/A

PASS/FAIL RATIDNALE:
A)
B =
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- FAILURE EFFECTS -

{A) SUBSYSTEM:
SUBSYSTEM DEGRADATION - LOSS OF PROPELLANT.

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

[l - -
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TD PROPELLANT LEAKAGE.

(C} MISSION: °
LAUNCH DELAY OR ABORT DECISION,

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

POSSIBLE LOSS OF CREW/VEHICLE [F LEAK RESULTS IN EXCESSIVE LO5SS OF
PROPELLANT GR EXPLOSIVE HAZARD. OVERPRESSURIZATION OF POD MAY OCCUR,
LOSS OF PROPELLANT FQR ET SEP/ENTRY. LINE RUPTURES BELOW IS0 VALVE ARE
HOT ISOLATABLE IN ALL INSTANCES QUE TO LIMITED TIME REQUIRED TU REACT.

(E) FUMCTIONAL CRITICALITY EFFECTS:
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(A} DESIEN:

THE FACTOR OF SAFETY IS 4X THE MAX OPERATING PRESSURE FOR LINES LESS
THAN 1-172" AND 1.5X FOR LINES MORE THAN 1-1/2%. THE FACTOR OF SAFETY
FOR VALVE BODIES IS >1.5.

THE LINES ARE MOSTLY OF WELDED CONSTRUCTION TO REDUCE JOINTS AND LEAK
PATHS, THE ANNEALED AREA FROM THE WELDING IS BACKED UP BY A SLEEVE.

THE GIMBAL AND-ALIGHMENT BELLOWS AND FASTENING CLAMPS ALLOW FREEDOM OF
MOVEMENT TQ PRECLUDE LEAK POTENTIAL. AC MOTOR VALVES AND MAKIFOLD IS0
VALVES HAVE RELLEF DEVICES. MATERIALS ARE SELECTED THAT ARE COMPATIBLE
WITH PROPELLANTS,

{B) TEST: -
ROCKWELL PERFORMED LIMITED TUBING CERTIFICATION TESTS PER “ORBITER
TUBING VERIFICATION PLAN® (SD75-5H-0205). THIS TESTING INCLUDED
PRESSURE CYCLING AND FATIGUE FOR TYPICAL SHUTTLE LINES & JOINTS.

THE LINES WERE ALSO QUALIFIED AS PART QF THE VIBROACOUSTIC TESTING AT
J5C AND HOT FIRE TEST AT WSTF, (24 EQUIVALENT MISSION DUTY CYCLES AT
WSTF AND 131 AT JSC) OPTICAL INSPELTIONS ARE ALSO PERFORMED IM ADDITION
TD X-RAY AND DYE PEMETRANT. LEAKAGE TESTS ARE ALSC PERFORMED AFTER
;EETALLATIEH INTO THE SYSTEM AND ADCITIONAL WELDS ARE ALSC SUBJELTED 7O

OMRSD PERFORMS THE FOLLOWING: THE MANIFOLD ISOLATEON VALVE (PRI) RELIEF
DEVICE CHECKOUT EVERY FIVE FLIGHTS AND ON A CONTINGEMCY BASIS. THE
MANIFOLD ISOLATION YALVE {VERN} RELIEF DEVICE CHECKOUT EVERY FIVE
FLIGHTS AND ON A CONTINGEMCY BASIS, TOXIC WAPOR LEAK CHECKS ON
PROPELLANT TANX AND PROPELLANY MANIFOLOS THE FIRST FLIGHY AND ON
CONTINGENCY BASIS. A STATIC AIR SAMPLE THE SECOND FLIGHT AND EVERY

* FLIGHT THEREAFTER AND QN CONTIAGENCY. AM EXTERNAL LEAKAGE VERIFICATICON



PAGE: & _ PRINT DATE: 12/13/89
SKUTTLE CRITICAL ITEMS LIST - ORBITER  NUMBER: 03-24-202108-01

OF THE SYSTEM FOR THE FIRST FLIGHT AND ON A CONTIKGENCY BASIS WHENEVER
A LRI TS REFLACED., MECHINICAL JOINT LEAKAGE TESTS EVERY FIVE FLIGHTS
AND ON A CONTINGEHCY BASIS. FLANGE LEAX TESTS EVERY FIVE FLIGHTS AND
ON A CONTINGENCY BASTS. -SUBSYSTEM INSPECTIONS EVERY FIVE FLIGHTS AND
ON A CONTINGENCY BRS]S. PROPELLANT SAMPLING THE SECOND FLIGHT AKD ON A
CONTINGENCY BASIS. STATIC AIR SAMPLING THE SECOND FLIGHT AND EVERY
Ft}gﬂ; THEREAFTER AND OH A CONTINGENCY BASIS. PROPELLANT LOADING EVERY

{C) INSPECTTON:
RECETVING INSPECTION
RAW MATERIAL 15 VYERIFIED BY IWSPECTION.

CONTAMINATION CONTROL
CLEANLINESS TO LEVEL 200 FOR MMH AND 200A FOR KTQ IS VERIFIED BY

INSPECTION,

ASSEMBLY /INSTALLATION
FAERICATION PER APPLICABLE DRAWINMGS AND SPECIFICATIDNS, TUBING
INSTALLATION, AND MOUNTING CLAMPS AND ATTACHING HARDWARE ARE VERIFIED

BY INSPECTION.

NOKDESTRUCTIVE £VALUATION
WELDY ARE VERIFIED BY RADIOGRAPKIC AND DYE PEKETRANT INSPECTION.

CRITICAL PROCESSES
WELOING 'IS VERIFIED BY INSPECTION.

TESTING
ATPF 15 WITHESSED AND VERIFIED BY INSPECTION.

(D) FAILURE HISTORY:

CAR AL141A:

AFTER §TS-2 DY-102 HAD A LINE FAILURE DUE TO A BAD WELD DUE TO KRYTOX
CONTAMINATION THIS WAS A SPECIAL MR ACTION AND CONSIODLRED AN ISQLATED
tucipews  CORRECTIVE ACTION WAS TO MAKE PERSONKEL MORE AWARE ﬂF
SPECIAL HR ACTION CERTIFICATION, :

CAR'S AB4724, ABG454, ABGBE8, AB5890, ALI139, AC1146:

THERE HAVE BEEN SEVERAL INSTANCES OF SMALL LEAKAGES THAT HAVE OCCURRED
IN DYNATUBES (PCST FLIGKT)., THESE LEAKS ARE ALWAYS SMALL AND ARE
CAUSEC BY RELAXED TORQUE {LOW END OF ﬂLLUHAHEESi ON THE DYNATUBE
FITTING DUE TC CYCLING OF TEMPERATURE OR YIBRATION LOADS. PROBLEM
SOLVED BY BACKING OFF THE DYNATUBE FITTING AND RETORQUING TO MAX
ALLIMED, IF THIS FAILEG THE SEALING SURFACE WAS PDLISHED AND
RETORQUED. THE ALIGNMENT WAS ALSO CHECKED AND CORRECTED IF REQUIRED.
TEIS PROCEDURE KAS BEEN EXCEPTIDNALLY SUCCESSFUL.
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(E) OPERATIONAL USE: .
IF & LEAK OCCURS DOWNSTREAM OF TARK JR MANIFOLD ISOLATION VALVE AND IS

SLOW ENQUGH, IT CAN BE ISOLATED BY CLOSING THE YALYE.

FOR LEAKS ABOVE THE TANK ISOLATION VALVES DCCURRING PRICR TO ET SEP,
1SE CROSSFEED AND IF UM ORBIT, DUMP PROPELLANT QVERBOARD AND USE
CROSSFEED. THIS WOULD NOT 8E SUFFICIERT FOR NOMINAL ENTRY.

IF THE LEAX OCCURS DURING ENTRY USE THE FAILED SYSTEM DOWN TO ZERD PVT
AND THEN SWITCH TO CROSSFEED FOR REMAINDER OF ENTRY.
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F.E. BARCENAS
B. DIPCNTI
'M. SAVALA

RELIABILITY ENGINEERING
DESIGH EMGINREERING
QUALITY ENGINEERING
HASA RELIABILITY

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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