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VALVE, MANTFOLD ISOLATICN, VERNIER THRUSTLR, SOLENOID (28 VDC) BI-STARCST
[LRTCHIHG] LV 1377154,

FURCTION: .
TC PROVIDE VERNIER THRUSTER IEGLATIGH. 1} PRIOR TO SYSTEM ACTIVATICH AMNT
2} IN THEE EVENT OF A RUNAWAY TERUSTER OR MANITOLD LEAK,

FAILITRE MCODE:
BELLOWS LEAK, STRUCTURAL FAILURE, EXTERNAL LEAK.

CAUSE (S}
MATERIAL DEFECT, WELD DEFECT, FIECE-PART FAILURE, SURGE PRESSURE,

FATLGUE.

EFFECT(S) ON:
{A)SUBSYSTEM (B)INTERFACES (C)MISSION {D)CREW/VEHICLE

{A) SUBSYSTIM DEGRADATION, LOSS OF PROPELLANT.

ég] FOTENTIAL CORROSION DAMAGE 1IN THE POD AND/OR ADVERSE AFFECT ON
.

(C) POSSIBLE LOSS OF MISEION DUE TO INABILITY T0 USE VERMIER THRUSTEAS.

(D) POSSIBLE LOSE OF CREW/VEHICLE IF LEAR RESTLTS IN EXCESSIVE LOss of

°  PROPELLANT SR EXPLOSIVE HAZARD. OVERPRESSURIZATION OF THE POD MAY OGCUR.
LINE RUPTURES BELOW TANE ISO VALVE ARE NOT ISCLATABLE IN ALL IMSTAMCES
DUEL TC LIMITED TIME REQ'D TO REARZT.

DISPOSITION & RATIONALE:
{A}DESIGH (B)TEST (C)INSPECTION (D)PFAILDORE HISTORY (E)OPERATIONAL USE

{h} DESIGN"

; . BELLOWS IS FABRICATED USING AMISC CRESE (0.007 THICK) WELDELD CGH?DLUTES.
- THE DESIGN SAFETY FACTOR IS 2X MAX OPERATING SURGE BRESSURE AND IS PRCS
TESTED TQ 1500 PSIG. MATERIALS ARL SLLECTED TRAT ARE COMPATIRLE WITH

PRUPELIANTS.
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(B} TEST
QUAL PRESSURE SURGE TESTS WERE CONDUCTED ON THE VALVE TO SIMULATE TH:
EFFTECT OF MULTIPLE PRIMARY THRUSTER SHUTDOWNS. THE TEST CONSISTED CF
9%, 500 PRESSURE CYCLES WHICH REPRESENTS A SCATTER FACTOR QF 4.0 A305: T
50 MISEION LIMITED LIFE OF THE VALVE. THE SURGE CYCLES WERE AT VARICUS
MIN/MAY PRESSURES FROM O MIN TO 1000 MAX PSIG. A QUAL BURST TEST WAS
CONDUCTEZ AT 2006 PSIG FOR ONE MINUTE WHICH IS TWO TIMES THE Max
OPERATICNAL PRESSURE. THERE WAS NO EVIDENCE QF RUPTURE OR FRACILRE.

QUAL TESTING ALSO INCLUDED RANDCM VIBRATION (48 MIN/AXIS), BASIC CI2I5W
SHCCK, LIFE CYSLE LIFE CYCLE (2000 CYCLES), THRERMAL CYCLES, BELLOWS
LEAKAGE, DUTY CYCLES, PROPELLANT COMPATIBILITY, ELECTRICAL POWER
VARIATION, AND POSITION INDICATOR CONTACT RESISTANCE.

ACCEPTANCE TESTING INCLUDED FROOF PRESSURE (1130 PSIG), EXTERNAL LEAXAS
DIELYCTRIC STRENGTH, INSULATION RESISTANCE, OPERATION, POWER DRAIN,
ERESSEURE DROP, FOSITION INDICATOR CIRCUIT RESISTANCE, INTERNAL LIAKAGE,
AND CLEANLINESE.

OMESD PERFQRMS THE FOLLOWING: ISOLATION VALVE ELECTRICAL VERIFICATION C
MOL/P60 TEE PIRST FLIGHT AND ON A CONTINGENCY BASIS, MANTFOLD ISOTATZC
VALVE LEAFAGE CHECKS THE STE AND EVERY 5 FLIGHTS THEREAFTER. VERNIER
MANIFOLD ISOLATION WVALVE RELIEF DEVICE CEECKOUT THE STH AND EVEFRY 5
FLIGHTS THEREARFTER AND ON A CONTINGENCY BASIS. THE MANIFULD ISOLATICH
GPEPATICN VERIFICATION EVERY FLIGHT BEGINNING WITH TME SECOND FLIGET.
TALKBACK AND ELECTRICAL INTEGRITY IS ALSO VERIFIED. A& REDUNDANT CCRCUDT
VERIFICATION OF THE MOL/FOD FOR THE FIRST FLIGHT AND TVERY FIVE FLIGHTS
THEREAFTER AND ON A CONTINGENZY RASIS. FROPELIANT LOADING FOR EVERY
MISSION.

(C) INSPECTION

RECEIVING THSFECTION
MATERIAL AND FROCESS CERTIFICATIORS ARE VERIFIED BY INSFECTION,

CONTAMINATION CONTROL

CLEANLINESS LEVEL TO 200 FOR MME AND 200A FOR WNTO IS VERIFIED BY
INSPECTICN. CORRODSION FROTECTION IS5 VERIFIED BY INSPECTION. CLEANING C
DETAIL PARTS 1s VERIFIED BY INSPECTION.

ASSEMBLY /INSTALLATION

CEFERATING VOLTAGES AND LATGH FORCES ARE VERIFIED BY INSFECTION. ALL
DETAIL PARTS ARE INSPECTED UNOER 40X MAGNIFICATION FOR FIRISH, BURRES,
DAMAGE, AND CONTAMINATION PRIOR TH ASSFMALY. D.C. SOLENQID CQIL IS
VERIFLIED BY INSFECTICN AT THE SUBASSEMELY LEVEL FOR DAMAGE, INSULATICK
RESISTANCE, DIELECTRIC STRENGTH, AND POLARITY. SPRING LOAD TEST IS
VERIFIED BY INSPECTION. SEALS ARE VISUALLY INSPECTED FRIOR TO
-INSTALLATION. CRITICAL DIMENWSIONS AND SURFACE FINISHES ARE VERITIZD EY
FINSPECTION. LAPPING OF THE FOBPET AND SLEEVE SURFACES AND INSFECTICH &
40X MAGHIFICATION.

NONDESTRUCTIVE EVALUATION
PENETRANT INSPECTION OF WELDS IS VERIFIED BY INSPECTION.
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CRITICAL PROCESSES

WELDING PER 53013 AND SOLDERING PER KHBS5300.4 ARF VERIFIED EBY
INSPECTION. WELDS ARE VERIFIZD BY VISUAL INSPECTION AND EY WELD SivErT=s
WHICH ARE CHECKED FOR WELD PENETRATION.

TESTING '
PRCOF PRESSURE TESTS OF WELDS IS VERITIED BY INSPECTION. ATP PR
73893ATPl IS WITNESSED AND VERIFIED BY INSFECTION.

HANDLING/PACKAGIRG
PACKAGING IS5 VERIFIED BY IMSFECTION.

(D) FAILTORE HISTORY :
NO FAILURE EISTORY. DEVELOPMENT TEST AND AMALYSIS SHOWED A PRESSURS

SURGE FATIGUE FROELEM WHICH WAS RESOLVED BY RFDUCIKG TRE LIFE oOF TxT
VAIVE TO 50 MISSTIONS, '

(E) CPERATIONAL USE

A LEAF CAN BE ISOLATED BY CLOSING THE UPSTREAM ISOLATION VALVE. sSe—=nu
TO GPC POSITION IF ERRONEOQUS SWITCH POSITION IS DETECTED. ’
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