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FEID LINES, @GNz PNEUMATIC ACTUATION FOR INGINE EIHGM VALVE.
(INCLODING COMPONENT BODIES AND MECHANTCAT CONNZCTIONS) .

FUNCTION:
FROVIDE SN2 F==D FROM FILL CCUPLING TO G2 TANE ASSEMary. 1/7am
.020 304L S5 PEoM FILL corprive o INGEINE INTE=FACE, /4™ 2Ta x .-z
SITRNT ALI OV (3AL=-2.5V) rmoM INGINE INTIRTACTE TS FILL varTe
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FROVIDE GN2 FEED TROM TEE GNZ ACCTMILATAR I0 THE CONTROL VALTTZ o

ACTUATION OF 7wz ZNGINE BI-PROP VALVE - i/4 TIA X ,0z0 TITANTTW oov

- ket

{SAL=-2.5V). FROVIDE @GN2 rzzp TO PURGT VarLvTs - i/ DIA X _azr
TITANITM aAtToy (JAL=2_57), FEED LINE FITrINGE ~HCITTZ M=cway-cal

FITTINGS WITH DOAL-SFALS TOR PRESSTRT TRANSDUCER INSTALIATTEN, warws
BEOCIES INgLTDT REGULATOR, ¥ILr VALTT, IsoLacTen VALVE, PURGZ Tarln=.
CONTRCL VALVE, AND CPUPLINGS .

FATLORE MODE: '
STRUOCTTRAL FATIURE, ROPITE:S, TATTPRNAT, LEARDAT.

CACSE(S) .
MATZRIAL DEFICIENGCY, WELD LEFEST/CRACK, STRIss CoORROEIIN,
TEST/TAR/INSTALLATION BRMAGE, VIERATICN, MECEZNTCAL SHOCK.

EFTECT(S) onN:
{A)SUBSYSTEIN {B) INTERFACES (ClMI=sIoN (D] CREW/VEATCLE

(A) SJBSYSTEM DEGRADATION (10f8 oF FRESSUTANT) . 7 FPFrLN VENT VaILuT

ALSD LIARE (TOR FITL LINE) OR ASCUMUTATOR LINT LFARS, iogg er ASILITY
T0 ACTUATE BI-Pmop VALVE AND LDES aF ENGINE.

(B) DEGRADATION OF INTZIRTACE TUNCTION - =285 OF QWE EZNGIN=.
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(C) POSSISLE EARLY MISSION TERMINATION. REDLINE ADDITIONAL PROPECLANT
FOR.RCS BACKUP DECRBIT. NEXT FLS DEORBIT IF SUFFICIZNT PROEEITANT NGO~
AVAILABLE, . .

(D) No EXFECT - CRITICALITY 1 FOR ABORT - ONE "ENGINE CANNGT DEPLETE
PROPELLANT WITHIN TIME REQUIRED. REDUCED FLOWRATE DURING LUMP COUTA
CAUSE LANDING WEIGHT, C. G. DROBLEMS.

(E) FUNCTIONAL CRITICALITY EFFECT POSSIALE LOSS OF CREW/VEHICLE, Logs
OF GN2 PRESSURANT THROUGH THE FEED LINE WoULD RESULT IN INABILITY TO
ACTUATE THE BI-FROP VALVES WITH RESULTANT INABILITY TO DEORBIT
ASSUMING FALILURE OF OTHER CMS ENGINE AND INADEQUATE PRGPELLANT FCOR RCS
CE—ORBIT. -

DISPOSITION & RATTONALE:
(A} DESICN (B)TEST (Q)INSPECTTON (D)FATLURE HISTORY (E)OPERATIONAL USE

(A) DESIGN

THE FACTOR OF SAFETY FOR LINES IS 4.0 A MAYIMUM OPERATING PRESSUSE
(SYSTEM RELIFEF). THE FACTOR OF SAFETY FOR VALVE BODIES IS .5 CE
GREATER. REDUNDANT ENGINES ARE PROVIDED ZITHER OF WHICH IS ARZQUATE
FCR DE-QRBIT. FASTENING CLAMPSE ALLOW FREEDOM OF MOVEMENT, TUBING
BENDS ARE CONTROLLED BETWEEN FIXED POINTS TQ FACTILITATE INSTALLATICM
AND ACCOMMODATE VEHICLE GROWTH AND MOVEMENT.

(B} TEST

QUALIFICATION TESTS

ROCKWELL PERFORMED TUBING CERTIFICATION TESTS PER "ORBITER TUBING
VERIFICATION FLAN" (SD ?5=5H=-0205) . THIS TESTING INCLUDED PRESSURE
CYCLING BAND FATIGUE FOR TYPICAL SHUTTLE LINES AND JOINTS.
QUALIFICATION TESTS INCLUDED THERMAL CYCLES (~23 TO +150 DEG F) ANC
VIBRATION TESTING AT ENGINE LEVEL. ALSO QUALIFIED AS PART OF ENGINE
ASSEMBLY - 138 PFIRINGS AT ENGINE LEVEL? 498 ENGINE FIRINGS AT PCD
LEVEL AT WSTF.

ACCEFTANCE TESTS

EXAMINATION OF FRODUCT, WELD EVALUATION., LEAKAGE TESTS ARE PERFORMEC
IN PROCESS FOR TUBING SECTIONS. CPTICAL INSPECTIONS ARE PERFORMED T4

ADDITION TQ X-RAY AND DYE PENETHANT. LEAKACE TESTS ARE ALSGO PERFORMED
AFTER INSTALLATION INTO THE SYSTEM AND WELDS ARE SURJECTED TO NDE.

GROUNT TURMAROUND

V4ICBO.210 PERFORMS FIRST FLIGHT LEAX TEST.

V43CBO.280 PERFORMS PRESSURE DECAY OF GNz SYSTEM FACH FLIGHT.
V43CBO.213 PERFORMS MECHANTICAL JOINT LEAKAGE EVERY STH FLIGHT.
V41CRGQ,275 PERFURMSE PRESSURE DECAY TEST DOWNSTREAM OF ENGINE VALVE

" EVERY S5TH FLIGHT.

V43Qr0,030 PERFORMS PNEUMATTO SYSTEM GN2 SERVICING EVERY TLIGHT.
SOOFT0.040 PERFOFMS POST ACTUATION FNEUMATIC LEAX/ . FUNCTIOMAL T=EST
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EVERY FLIGHT. : }
GN2 TANK AND ACCUMOLATOR DPRESSURE ARE MONITORED EACH FLIGHT FCR
INDICATIONS OF LEAXAGE. . _

(C) INSPECTION

RECETVING INEPECTION
VATERIALS AND PROCESSES CERTIFICATIONS ARE VERIFIED BY INSPECTTION.

CONTAMINATION COMNTROL
CLEANLTNESS TQ LEVEL 200 AND CORROSION PROTECTION PROVISTIOKS ASS
VERIFIED BY INSPECTION. .

AEBEMBLY/INSTALLATION

MANUFACTURING, ASSEMBLY AND INSTALLATION PROCEDURES ARE VERIFIED EY
INSPECTION. CRITICAJL. DIMENSIONS AND SURFACE FINISHES ARE VERIFIZD B%
INSFECTTON. DIMENSIONAL AND VISUAL INSPECTION DURING FABRICATION If
VERIFIED BY INSPECTION-

NONDESTRUCTIVE EVALDATION -
PENETRANT AND RADICGRAPHIC INSPECTION OF WELDS ARE VERITITD —5v
INSPECTION.

CRITICAL FROCESSES :
THEE WELDING PROCESS AND VERIFICATION THAT WELDS MEET SPECIFICATIC
REQUIREMENTS ARE VERIFIED BY INSPECTION,

TESTING
TEST EQUIPMENT AND TOOL CALIBRATION ARE VERIFIED BY INSPECTION.
ACCEPTANCE TEST IS VERIFIED BY INSPECTION. ;

BANDLING/PACEAGTNG _
HEANDLING, PACKAGING, STORAGE AND SHIPPING REQUIREMENTS ARE VERIFILED B
INSPECTION.

(D) FATIURE HLISTORY :
CAR ACJJ48 RECORDS GN2 LEAKAGE (S5TS=4} AT GN2 TANE DRESSURT
TRANSOUCER SEAL. REFERENCE CAR AC33&48. INSTALLATION FPROCEDURE WAS
MODIFIED T0 INSURE FROPER BOSS-FLANGE GAP AND INSTALLATION TORQUE.
GAPS AND TORQUES VERIFIED FOR TRANSDUCERS ON ALL ENGINES.

CAR AB&278 RECORDS AN OCCUPRENGE OF LEARAGE ON YHE &N2 FILL LIKE
(PH118&070) FITTING. THIS WAS CAUSED BY SCRATCHES ON THE DYNATUEE
SEALING SURFACES RESULTING FROM INSTALIATION DAMACE {ASEQCIATET HITH
SPECIAL REFAIR (RETROFIT) OPERATICHS). ONLY REMEDIAL ACTION WA: TAKEY
SINCE FAILURE WAS CONSIDERED AN ISOLATED OCCURRENCE.
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(E) OPERATIONAL USE -

FAILURE MAY BE DIFFICULT TO DIAGNOUSE. FOR LEATAGE UDSTREAM OF oYroxw

- VALVE SAVE REMAINING ENGINE START FOR DECREIT BURK. IF ACCUMULATOR

PRESSURE LOST COMPLETE MISSION REQUIREMENTS.. USING CROSSFEED TFOR
PROPELIANT UTILIZATION, REDLINE ADDITICNAL FROPELLANT FOR RCS EBACKUP
DECRBIT. NEXT PLS DECRBIT IF PROFELLANT FOR RCS BACKUP NOT AVAILAELE.
POSSTBLE MISSION IMPACT. DECREASED PROPELLANT AVAILABLE FROM QMS TO
RCS THROUGH INTERCCONMECT FOR ON-ORBIT QPESATION.
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