5502208
ATTACEWINT -

pagas 43 of
SHUTTLE SRITICAL ITEHS_L;ST = QREITER

SYBSYSTEM [AFT = REACTION CONTRIL FMEA NO $3-2R =-202140-3 RE7:p4,235 23

ASSIMBLY i PROPELLANT FEED CRIT. FU®C: 1

B/N RI 1M2284-0420 CRIT. HDW: 1

F/N VENDCR:73855 VEHICLE 12 123 z:o:

QUANTITY :4 _ EFFECTIVITY: X % X

. :TWO PER MODULE FHASE(S): PL X Lo X OG0 X DO ¥ -5 v
REDUNDANGY. SCAEEN: A= B- c-

PREFARED BY; AFPRCVED BY: APEBROVED

LES J LAZARUS DES Es5M

REL R P DIFHL REL RE

QE W J SHMITB QFE g -
s

ITEM:

VALVE, MANIFOLD ISOLATION, VERNTER THRUSTER, SOLENGID. (28 VDo)
BI-STASLE (LATCKING) LVas?, 253, 357, axg,

FOUNCTION:
TO FROVIDE VERNIER THRUSTER ISOLATICN: 1) DRIOR To SYSTEM ACTIVATICNM
AND 2} IN THE EVENT COF A RUNAWAY THRUSTER OR MANITQOLD LEXMK,

FAILORE MODE:
STROCTURAL FAILURE, BELLOWS LEAK, EXTERNAL LEAX.

CAUSE(S) :
MATERIAL DEFECT, WELD DEFECT, PIECE-PART FAILURE, SURGE PRESSURE, FATISU:

EFTECT(S) ON: :
{A)SUBSYSTEM (B)INTERFACTS (CIMISSION (D)CREW/VEEICLE

(A} SUBSYSTEM DEGRADATION, Loss or PROPELLANT.

{B) POTENTIAL CORROSION DAMACE TN THE POD AND/OR ADVERSE AFFFCT o%
TPS.

(C) POESIBLE LOSS oF MISSION DUE TO INABILITY To USE VERNIER
THRUSTERS.

(D) POSSIBLE LOSS QOF CREW/VEHICLE IF LEAX RESULTS IN EXCESSIVE Loss ¢
FROPELLANT OR EXPLOSIVE HAZARD. OVERFRESSURIZATION OF THE POD MY
OCCUR. 1OSS OF PROPELLANT FOR ET SEP/ENTRY. LINE RUPTURES BELOW Tr™
IS0 VALVE ARE NOT ISOLATABLE IN ALL INSTANCES DUE TO LIMITED TIME
REQ'D TD REACT.

DISPOSITION & RATIONALE:
(A)DESIGN (B)TEST (C)INSPECTION (D) FATIORE HISTCRY (E)OPERATIONAL UsE
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{A) DESIGHN
RELLOWS 1S FAZRICATID USING AM3S50 CRES (0.007 THICK) WELDED
CONVOLUTES. THE DESIGH SAFETY FACTOR IS 2X MAX OPERATING SURG
FRESSURE AND I5 PROQF TESTED TO 1500 PSIS. THE VALVE ASSY I5 7
TESTEDR TO 1130 PSIG AND SURSE PRESS CYCLE TESTED TO A FACTCR €T

E
=Lelalo
4.
{B) TEST
QUAL FRESSURE SURGE TESTS WERE CONDUCTED N THE VALVE TG SIMUI_ATE «u=
EFFECT OF MULTIPLE PRIMARY THRUSTER SHUTDOWNS. THE T=ST CQN5I3TEIS o7
$5,000 PRESSURE CYCLES WHICH REFRESENTS A SCATTER FACTOR CF 4.4 ARZT
THE 50 MISSICN LIMITED LIFE OF THE VALVE. THE SURGE CYCITs WEIRT AT
VARIOQUS MIN/MAX PRESSURES FROM 0 MIN TO 1000 MAY PSTC.

A QUAL BURST TEST WAS CONDURTED AT 2000 PSIG FOR ONE MINUTE WHIZTH I3
TWO TIMES THE MAX QPERATIONAL PRESSURE. THERE WAS NO EVIDENCE CF
RUFTURE OR FRACTURE. QUAL TESTING ALSO INCLUDED RANDOM VIBRATION [ &
MIN/AXIS), BASIC DESIGN SHOCKX, LIFE CYCLE LIFE ¢CYCLE (2000 €YILzz),
THERMAL CYCLES, BELLOWS LEAKAGE, DUTY CYCLES, PROPELLANT
COMPATIBILITY, FLECTRICAL POWER VARIATION, AND POSITION INDICATER
CONTACT RESISTANCE.

ACCEPTANCE TESTING INCLUDED FROCF PRESSURE (1120 PSIG), EXTERNAL

LEAKAGE, DIELECTRIC STRENCTH, INSULATION RESISTANCE, QPERATIDN, POWIR
URAIN, PRESSURE DROP, POSITION INDICATOR CIRCUIT RESISTANCE, INTI=N:: ‘
LEAFAGE, AND CLEANLYNESS. ’

QMRSD FERFORMS THE FOLLOWING: ISOLATION VALVE LEIFCTRICAL VERITICATICN
OF MOD/POD THE FIRST FLIGHT AND ON A CONTINGENCY BASIS. VERNIIR
MANIFOLD ISGLATION VALVE LEAKAGE FIRST, STH AND EIVERY & FLIGHZS
THEREAFTER AND ON A CONTINGENCY BASIS. VERNIER MANTFOLD IECLATION
VALVE RELIEF DEVICE CHECK OUT THE 5TH AND EVERY 8 FLIGHTS THEREATT=R
AND ON A CONTINGENCY BASIS, THE MANIFOLD ISOLATION OPERATICN
VERIFICATION EVERY FLIGHT BEGINNING WITH THE SECOND FLIGHT. TALKBACX
AND ELECTRICAL INTEGRITY IS ALSO VERIFIED. A REDUNDANT GIRZUZT
VERIFICATION CF THE MOD/FCD FOR THE FIRST FLIGHT, 5TH FLIGHT AND EVE=.
FIVE FLIGHTS TEERTAFTER AND ON A CONTINGENCY RASIS.

(C) INSPECTION

RECEIVING INSPECTION
MATERIAL AND PHROCESS CERTIFICATIONS ARE VERIFIED BY INSPEQTICN,

CONTAMINATION CONTROL
CLEANLINESS AND PASSIVATION FOR CORROSION PROTECTION IS VERIFIZID EBY
INSFECTION,

ASEEMBLY/INSTALLATION
OPERATING VOLTAGES AND LATCH FORCES ARE VERIFIED BY INSPECTION. A~
DETAIL PARTS ARE INSPECTED UNDER 40X MAGNIFICATION FQR FINTSH, BURRS,
DAMAGE, AND CONTAMINATION PRIOR TO ASSEMELY. D.2. SOLENOID ¢37o 15
VERIFIED BY INSPECTION AT THE SUBASSEMBLY LEVEL FOR DAMAGE, Iust-a7-- ‘
RESISTANCE, DIELECTRIC STRENGTH, AND POLARITY. SPRING LOAD Trs= +=
VERIFIED BY INSPECTION. LAPPING OF THE FOPPET AMD SLEEVT SURFACES AN
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HONDESTRUCTIVE EVALIIATION
PENETRANT INSPECTICH OF WZLDS 15 VERIFIED EBY INSPECTION.

CRITICAL PROCESSES :

WELDING PER $3012 AND SCLDERING PER NHES200.4 ARE VERIFIED BY
INSPECTION.  WELDS ARE VERIFIED BY VISUAL INSPECTION AND EY Wro-
SAMPLES WHICH ARE CHECKED FOR WELD PEMETRATION.

TESTING — _ _
FROUF PRESSURE TESTS OF WELDS Is VERIFIED BY INSPESTION. ATD poo
73833ATPL I5 WITNESSED AND VERIFIED BY INSPECTIUN.

HANDLING/PACRAGING
PACKAGING IS VERIFTED BY INSPECTION.

(D) FAILIRE HISTORY
NO FAILURE HISTORY.
DEVELOPMENT TEST AND ANALYSIS SHOWED A PRESSURE SURGE FATIGUE FRoOTTw
WHICH WAS RESULVED BY REDUCING THE LIFE OF THE VALVE TO 50 MISSTous.

{E) CPERATICHAL USE
A LEAK CAN BE ISOLATED BY CLOSING THE UPSTREAM ISOLATION VALVE.



