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SHUTTLE QRITICAL ITEMS LIST -~ ORBITER

L25SYSTEM :ORBITAI MANEUVER FMEXA NO 03-3 - =1003 -1 REV; d/20/88
ASSEMELY :PRESSURIZATION SUBSYSTEM CRIT. FUKC: 1m
/N RI iMCEZ1-00ES CRIT. D 1
P/¥ VENDOR:73P620001-1001 VEHICLE 162 103 10z
QUANTITY :4 EFFECTIVITY: X X X

: TWC PER POD PHASE(S) : PL 10 X CO X DO X Ls

REDUNDANCY SCREEN: A-FASS E=FATL C-PAEZ

FREFARED BY: APPROVED BY:
DES D W CARLSON  DES ___ ’
REL C M AKERS REL f-n -~~~ ol
QE W J SMITH QE

ITEM;

VALVE, HELIUM ISOLATICN, SOLENOID, NWORMALLY (LOSED, SPRING LGADEZD
I,'L‘U’-tcll,h 402, S0l1,502). .

FONCTION:
PARLRLIFL REDUNDANT VALVES ARE PROVIDED. THEY FREVENT RIGULATOR LEAKAZ:
AND PROPELLANT TANK OVERPRESSURIZATION. GPC POSITION ALLOWS VALVE T-
CPEN ON COMMAND FROM THE GRC. CFF-POSITION DURING NON=-FIRING DPER-&r:C

PREVENTS OFEMN BY SPURIQUS SICNAL. MANUAL ON/QFF=FOSITION FOR ILaT%r:
PRESSURIZATION & QON=-OREIT OMS TO Res FZED.

LORE MODE:"
FAILS OPEN, FAILS TD CLOSE, INTERNAL LEARAGE

CAUSE(S):
FALSE ELEZTRICAL SIGNAL, CONTAMINATION, CORROSION, PLATING, OR MATERI~-

DEFICTIENCY SPRING EBREAKS, PFILOT POBRET LEARS, SEAT CRACHES, MOIsTUE:
FREEZES.

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

(A,B) LOSS OF REDUNDANCY - ONE OF 3 ELEMENTS IN FLOW PATH (INCLUDTNC
SERIES REGULATOR STAGES) RESULATORS GO TO LOCK=UF FRESESURE.

{C} NO EFFECT.
(D) NO EFFECT URLESS MULTIPLE TAILURES OCCU=R.

{E) FUNCTIONAL CRITIGALITY EFFECT - POSSIBLE LOSS OF CREW/VEHIZLE DU'E 7-
PCTENTIAL LOS5 OF ENTRY CAPREILITY. LOEZ OF BERIES ELEMENTS (2 FAILTC
CPEN REGULATORS) COMBINED WITH AN CPEN FAILURE OF THE SOLENOID VAL

COULD RESULT 1IN VENTING OF HELIUM OVERBOARD SUCH THAT PROFPEL.ALC

REQUIRED FOR ENTRY COULD NOT BE TUTILIZED, TAIL OPEN OF SECONDAT:
FECULATOR HOT DETECTABLE DURING FLIGHT SINCE PRIMARY REGULATOR MAINTATL:
CORTRCL.
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SURSYSTEM :CRBITAL MANEUVER FMEA HO 0Q3-3 -1003 =3 BEV: 4r725/53

DISPOSITION & RATIONALE: :
(A)DESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTORY (E)CPFERATIONAL USE

A} DESIGH

[ ‘F}FAL‘S.TE -5 SPRING LOADED TO THE CLOSED POSITION. REDUNDANT {SERIZS) sTAT
REGULATORS ARE UTILIIED TO THE LIMIT THE IMPACT OF LEAKAGE OR OPEI:
FAILIRE HMODES. AODITIONALLY A RELIEF VALVE IS PROVIDED TO PREVES
DOWNSTREAM OVERPRESSURIZATION SHOULD A DOUBLE RESULATOR FATIURE QCCLR
THE HELIUM ISOLATION VALVE IS NORMALLY CLOSED DURING NONFIRING PZRIOLS.
A SO0 = MICRCN FILTER IS PROVIDED ON THE INLET AND A 70 - MICRON FILTER £
TEE QUTLET TO LIMIT THE POSSIBILITY OF CONTAMINATION CAUSING LEAWAGT,
JAMMING MOVING PARTS OR PLUGGING PILOT CONTROL ORIFICES.

(B} TEST
OUALIFICATION TESTS
{2 UNIT3) = RANDOM VIBRATION - 48 MINUTES FACH AXIS {100 MIssTa:
EQUIVALENT) . SHOCK~BENCE AND OPERATIONAL USE. THERMAL- (+210 TO -2
DEGREES F.). ENDURANCE - 480 QPERATIONAL CYCLES {ON-QFF= FLC "). BIme-
TEST = 10000 PSI. ALSQ QUALIFIED AS PART OF POD ASSEMBL. - VIBR-.
ACCUSTIC TESTING AT J5C (131 EQUIVALENT MISSIONS) . HOT-FIRE TzIE-

PROGRAM AT WSTF.

ACCEPTANCE TEST
EACH UNIT = PROOF PRESSURE, FUNCTIONAL TESTS, INTERNAL LEAKAGE TrE™.
PERFORMED BEFORE AND AFTER OPERATING CYCLES.

CROUND TURNARQUND

CPERATIOR OF THE HELIUM ISOLATION VALVE 15 VERIFIED A5 PART oF TH:
REGULATION FLOW TEST COMDUCTED PER V4ICBD. 030/V438B0, 0406.

V43CAD.040 PERFORMS SQLENOID ISOLATION VALVE ELECTRICAL VERIFICATION ¥o:
THE FIRST FLIGH™.

V43CAD.072 PFERFORMS REDUNDANT CIRCUIT VERTFICATION FOR THE OREITESR/FC)
EVERY FLIGHT. !
V43CAD.075 PERFORMSE ELFCTRICAL INTERFACE VERIFICATION FOR TE:
ORBITER/PCD ON A CONTINGENCY BASIS.

V43CFD,025 PERFORMS HELIUM ACTIVATION EVERY FLIGHT.

V¢3CBO.OLlC PERFORMS INTERNAL LEARAGE CHECKS OF THE ISOLATION VALVE EIVER:
2 FLIGHTS & ON CONTINGENCY BASIS.

V&3CBO,.020 PERFORMS INTERNAL LEAKAGE CHECFES OF . THE ISQLATION VALVE Fro
THE FIRST FLIGHT & ON A CONTINGENCY BASTS.

v43ICFO.020 VEZRIFIES VALVI GCETFATION & INTEIRNAL LERWAZE DUTRING EZiIU
SERVICING EVERY FLIGHT,

VALLVES ARE USED INDIVIDUALLY DURING PAD PRE-FRESS AND TOR ON OREIT BURN
AND INTERCONNECT. .
SYSTEMS FLUIDS ARE ANALYZED FOR COMPLIANCE TC SPECIFICATION REQUIREMTHT
AND TO VERIFY THAT ANY CONTAMINATION IS WITHIN PRESCRIBED LIMITSs.
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SUESYSTEM :GRBITAL MANTUVER FMEA N2 €3-3 -1003 =1  REV: 4/%0/8: .

{C) INSPECTICH

RECEIVING INSPECTION
MATERIALS AND PROCESSES CERTIFICATIONS ARE VERIFIED BY INSPECTION.

CONTAMINATION COMTROL

CLEX:LINESS OF COMPONENTS TO LEVEL 100A PRIOR TC ASSEMBLY, CIEANLTYTSS F
ASSc3alY TO LEVEL 100A AKD CORROSION PROTECTION PROVISIONS ARE WET=-vrI-
EY INSPECTIQHN.

ASSEMBLY/INSTALLATION
MANJFACTURING, ASSEMBLY AND INSTALLATION PROCEDURES ART VERIFIES
INSPECTION.  CRITICAL DIMENSIONS AND SURFACE FINISHES ART VERIFIT
INSPECTION. DIMENSIONAL AND VISUAL INSBECTIGN OF ELECTRICAL GCMPANTI-.
IS PERFORMED AT THE LOWEST IEZVEL QF ASSEMBLY, VISUAL AND DIMTNSTowA-
INSPECTION OF COMPONENTS (INCLUDING SEALS FOR DAMAGE) IS PERFORNMED DLze: -
FAERICATION. INSPECTION ALSC VERIFIES THAT SEALS ARE NOT DAMAGED Dimcss
ASSEMBLY. '

it

CRITICAL FROCESSES
THZ WELDING PRCCESS AND VERIFICATION THAT WELDS NMEET SPEOIFIZATIC

REQUIAREMENTS ARE VERIFIED BY INSPECTION
NONDESTRUCTIVE EVALUATION
FENETRANT AND RADIOGRAPHIS INSPECTION GCI WELDS ARE VERIFIZC = .

INSPECTICN.

TESTING

TEST EQUIFMENT AND TOOL CALIBRATION ARE VERIFITZD BY INSpzo—--v.
FLNCTIONAL TEST OF ELECTRICAL COMPONENTS IS VERIFIEDS EBY “NSFIQTICH.
ACCEFTANCE TEST IS VERIFIED BY INSPECTION.

HANDLING/PACRAGING
HANDLING, PACKAGING, STORAGE AND SHIFPING REQUIREMENTS ARE VERITTID E.
INSPECTICN.

0z-3 = 140
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fD] FAILURE RISTORY

CNLY OCNE INSTANCE OF A PARTIALLY OPEN VALVE OCCURRED, A NKUMEER c:
LEAKAGE FRILURES - DUE TO CONTAMINATICN ARE RECORDED, THE MATCE:
CORRECTIVE ACTION INCIUDED THE ADDITION OF AN OUTLET FILTER, sSysTEv
ASSEMBLY AND REPAIR CONTRCOL AND CONTAMINATION OANTROLS. THE FAILTES
KISTORY IS DETAILED BELOW.

CAR A72238 INDICATES THAT A VALVE FAILED TO CLOSE FULLY DURTNG SUPPLIZE
ATP. THIS WAS DUE TQ CONTAMINATION WHICH CAUSED THE FOPEET To RHANG "=
THE SUPPLIER QPERATION SHEET WAS CHANGED TO REQUIRE INSPECTION TOR Bimss
CR QTHIR CONTAMINATION USING OPTICAL AIDS.

CAR 05F21 RECCRDS A LEAKAGE FAILURE DETECTED DURING FLIGHT. THIS was
CAUSED BY CONTAMINATION. INSPECTION FOR BURRS AFTER ULTRA SONIC CLEANINZ
WAS ADDED TO THE SUPPLIER PROCESS.

CAR ABl19%3 RECORDS A LEAFAGE FATLURE DURING SUPFLIER ATP CAUSED E
MOVEMENT OF THE SEAL (COLD FLOW). VALVE CYCLING AND ADDITIOKAL PRE=-AT:
LEAYAGE TESTS WERE ADDED T¢ THE SUFPLIER PROCESS.

CAR ABS%5]1 RECORDE A LEAKAGE FAILURT DURING SUPPLIER ATP CAUSED =

RAISED AREAS OF CARBIDE CONCENTRATION. VALVE WEAR IN CYCLING A%-
INSPECTION POINTS WERE ADDED TQ THE SUPFLIER PROCESS.

COVERED AB4707, ABS070, AB6261, KB6681, AN AB6617 (VEHTOLE c/o).
ADDITIONAL APPLICABLE CAR'S DURING ATF, QUAL AND SYSTEM TESTING INeLu-®
A3149, ACB327, ADE6L17, A3970, ABD649, ACIEE2 AND ACOGES.

. CAR AB4410 RECORDS LEAKAGE FAILURE DUE TO CONTAMINATION. TYIS CAR aIc-

CORRECTIVE ACTION INCLUDED THE ADDITION OF AN OQUTLET FILTER, CAUTICN
NOTES FOR REWORK, REVISED LEAK RATE ALLOWAELE, MAINTAINING A PURST DURTNGS
REFAIR OPERATIONS, THE USE OF FROTECTIVE CLOSURES, ELIMINATION OF REVEDRED
FLOW DURING WELDING OFERATIONS, MORE DETAILED INSFECTION OF PARTS CUTRING
COMPONERT ASSEFMILY, SEQUENTIAL SYSTEM ASSEMBLY AND CLEANING BETWEZY
STAGES AND AN OVERALL EMPHASIS ON CLEANLINESS CONTROL.

(E) OPERATIONAL USE
N2 ACTION FCR FIRST FAILURE. FOR SUBSEQUENT FAILURE OPERATE TWO ENGINTs
FROM AFFECTED POD TO MAXIMIZE HELIUM UTILIZATION AND INCREASE ULLAGT
- VOLUME TO MANIMIZE BLOWDOWM. ULLAGE ELOWDOWN ADEQUATE FTOR DECR3IT ATTTT
OMS-2 FOR TYPICAL MISSION (APPROX. 60% ULLAGE REQUIREL FOR MARX BLOWIOWN:.
TYPICAL DEIODREIT BURN REZUIRTS 1TSS THAN 310% FROPEITANT.



