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FAILURE MODES EFFECTS ANALYSIS [FMEA) — CIL HARDWARE
NUMBER: M4-1BG-ADTFSO X

SUBSYSTEM NAME: ELECTRICAL POWER GENERATION - CRYO, GENERIC

REVISION: 3 b3/25/96
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
SRU : LINES, COMPONENTS & FITTINGS MO72:454001
SRU : LINES, COMPONENTS & FITTINGS MO72.454002
SRU : LINES, COMPONENTS & FITTINGS MO72-454004
sRU : LINES, COMPONENTS & EITTINGS MO72-454008
SRU | LINES, COMPONENTS & FITTINGS MO72-454008
SRU : LINES, COMPONENTS & FITTINGS MO72-454011
SRU : LINES, COMPONENTS & FITTINGS MO72-454012
SRU : LINES, COMPONENTS & FITTINGS VOT0-454011
SRU . - :LINES, COMPONENTS & FITTINGS VO70-454021
SRU : LINES. COMPONENTS & FITTINGS VO70-454031
SRU : LINES, COMPONENTS & FITTINGS VOT0-454041
SRU ' LINES, COMPONENTS & FITTINGS VO70-454051
SRU : LINES, COMPONENTS & FITTINGS VO70-454052
SRU ' LINES. COMPONENTS & FITTINGS VO70-454D61
SRU : LINES, COMPONENTS & FITTINGS V070454082
SRU  LINES, COMPONENTS & FiTTINGS VOT0-454013
SRU : LINES, COMPONENTS & FITTINGS VO70-454906
SRU : LINES, COMPONENTS § FITTINGS VOT0-454507
SR | LINES, COMPONENTS & FITTINGS VO070-454508
sERU "LINES, COMFONENTS & FITTINGS V07 3-454905
SRU ' LINES, COMPONENTS & FITTINGS V070454928
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FAILURE MCDES EFFECTS ANALYSIS (FMEA) —GIL HARDWARE
NUMBER: M4-1DG-AD1FS0-X

SRU : LINES, COMPONENTS & FITTINGS VOT0-454925
SRU s HINES, COMPONENTS & FITTINGS V070454048
SRU- UINES, COMPONENTES & FITTINGS VOTO-454947
SRV T LINES, COMPONENTS & FITTINGS VO70-454848
SRU :LINES, COMPONENTS & FITTINGS VO70-454%40
SRU LINES, COMFONENTS & FITTINGS V7454014
ERU LINES, COMPONENTE & FITTINGS UD?G-454E1 3
SRS LINES, COMFONENTS & FITTINGS VO70-454d 0g
SR LINES, COMPONENTS & FITTINGS Ma54100

SRU LINES, GDMFGNENTE A FITTINGS W4 58454002

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
LINES, COMPONENTS-AND FITTINGS, 02

REFERENCE DESIGNATORS:

QUANTITY OF LIKE ITEMS: 1

QONE

FUNCTION: . .
LINES, COMPONENTS AND FITTINGS DISTRIBUTE O2 FROM THE STORAGE TANK
SUBASEMBLIES TO THE FUEL CELLS AND THE ECLSS,

« APPROVALS -
PRODUCT ASSURANCE ENGR  :.J. NGUYEN SR e e T 2{1 /12
DESIGN ENGINEERING ' 7. 0. NGUYEN T W mkah T 3G 7
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FPAILURE NODEE EFFECTE AMALYHIE {FMEL) —- CRITICAL FAILURE MKODE
) NUMBER! Mée-1BG-AG1¥BO=-01

REVISIONS 2 12/09/52

BUBBYBTEM: ELECTRICAL POWER GENERATION = CRY(Q, GENERIC
CRITICALITY QF TEIS

ITEM MWMAME: LINES, COMPONENTS & FITTINGS FAILURE MODE:1l/1

FAILURX NODE1
EXTERNAL LEAKAGE

MISSION FEASE:

Lo LIFT-GFF
00 oN-ORBIT
DG DE-QORBIT
LS LANDING SAFING

VERICLE/PAYLOMAD/XKIT RFPFECTIVITY! 102 COTUMEIA
103 D1SCOVERY
104  ATLANTIS
105  ENDEAVOUR

CADBE: .
MECHRNICAL SHOCK, VIBRATIDN, CORROCSION, OVERPRESSURE, MISHANDLING

CRITICALITY 1/1 DURING@ INTACT ABORT ONLY? NO

REDUNDANCY BTREEN A} N/A

B) N/A
C) N/A
PASB/FALIL RATIONALE:
A)
B)
c)

—— e v v e sl i o - -——— e e e i e e e N N N N N N N N N W W W W

= FAILURE EFFECTS -
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—— - -

(A) BUBSYATEN!:
SUBSYSTEM DEGRADATION = LDES OF 02 SUPPLY. EXCESSIVE LOSSE OF 02 WOULD
REQUIRE RECONFIGURATION OF THE SYSTEM TO ISOLATE LEAK. POSSIBLE LOSS OF

SEVEN 02 TANE SUPPLIBS (02 TANKS 3} THROUGH ).

(B} INTERFACING SUBRYATEM(E)!
DEGRADATION OF INTERFACE FUNCTION = LEAK ISQLATIOR MAY RESULT IN LOSS

M4=1BG = 9
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FAILURE MODES ETFPECTS AMALYSIS (FNEA) == QRITICAL PAILURE iﬂl.-‘rl
NUOMBER: Mi=1BO=A01Fgo-01

OF 02 REACTANT SUPPLY TO ONE FUEL CELL POWERPLANT. L1OSS OF FCPl/BUS "jA"
OR FCP3I/BUS "C" IS LOSE OF OMS ENGINE FURGE CAPABILITY, WHICH IE REQUIRED
FOR TAL AND AFT' COMPARTMENT MPS HELIUM PURGE CAPABILITY, WHICH IS
REQUIRED FOR RTLS AND TAL.

(€} KIRBIOM:
ABCRT DECISION.

(D} CRAW, VEHICLE, AND ELEMNENT(J):

GROSE LEARKACE OF 03 MAY RESDLT 1IN IDES OF ALL THREE FUEL CELL
POWERPLAKTS, DUE TO LOSE OF SYSTEM PRESSURE BEFCRE LEAK YECLATION COULD
BE PERFORMED (DEPRESSURTZATION OCCURS IN 7 BECONDS WORST CASE)}. Also,
UNDETECTED OR UNISOLATABLE LEARAGE OF O2 MAY RESULT IN EXPLOSIVE MIXTURE
IN THE MIDBODY DURING ENWTRY.

(E) FPUNMCTIONAL CRITICALITY EFFECTS:
NONE

—— —— e e s e e —

= DIAPOSITION RATIONMALE -

e e vl e e " - k- el ke ol e o e e - - e b ol e ke - v al- - ol e e

{A) DEBIGM:

RELIEF VALVE PRGCTECTIOK FCFR OVERPRESSURE CONDITIONS FPROVIDING AT LE.A.EL'
ONE MANIFOLD VALVE IS OFEN. LINE DESIGN BURST PRESSURE IS A MINIMUM OF
4 TIMES WORKING PRESSURE. COMPONENT DESIGN BURST PRESSURE IS A MINIMUM
QF 2 TIMES WORKING PRESSURE. OQV-103, OV-104, AND OV-105 FITTINGE ARE
SAFETY-WIRED., LINES, FITTINGS AND COMPORENTS ARE VIERATION-ISQLATED FROM
VEHICLE STRUCTURE. MATERIALS ARE CORROSION RESISTANT AND COMPATIEBLE WITH
WOREING FLUIDE, CREW PROVIDELD WITH CADTION AND WARNING FOR OVERPRESSURE.
ANALYSIS HAS DETERMINED THAT TUBIKG INSTALLATION IS COMPATIBLE WITH G
LOADE INK THE 40 TO 50 &G RANGE WHICH I8 IR EXCESS OF EXPECTED CRASH AKD
LANDING SHOCK REQUIREMENTS. FPRELAUNCH GNZ MID-BODY PURGE PROVIDES INERT
ENVIRONMENT THROUGHOUT LIFT-OFF PHRASE.

{B) TRAT:

PLUMBING ASSEMELY QUALIFICATION TEET INCLIUDED: YVIBRATION=-RANDOM (0.01 G
SQ/HZ TO 300 HZ), SINUSOIDAL (+/= 0.25 G PEAK] AND ACOUSTIC (2% TOC E0D
HZ, 130=1l48 D FOR 175 MHNISSION EQUIVALENT), 100 TEERMAL CYCLES
{AMBIENT/CRYO/+200 DEG F/AMBIENT/ CRYO/AMBIENT) .

FRELAUNRCH MIDBODY INERT PURGE WILL DETECT HAZARDDUS LEARAGE OF REACTANTS.
LINES AND COMPONENTS PROOF PRESSURED AND THERMALLY CYCLED DURING
QUALIFICATION TEST. FITTINGS AND JOINTS LEAX TESTED AND PROOF FRESSURED
DURING PRSD SUBSYSTEM TEST AND CHECKOUT AFTER INSTALLATION. FITTINGS ARE
LEAK CHECKED WHEN COMPONENTS ARE REMOVED AND REPLACED. GSE WORK-ACCESS
PLATFORMS ARE FLACED IN THE LOWER MID-FUSELAGE FOR TRAINED PERSONWEL TO
PERFORM WORK ON THE SYSTEM. VEHICLE ACCESS 15 LIMITED TO ESSENTIAY
PERSONNEL ONLY.

OMRSD: PRSD SYSTEM FRESSURE DECAY CHECK PERFOFMED EVERY TURNAROUND.
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FAILURE MODES EFFACTS AMALYSIS (FKEA) == CRITICAL FAILURE NODE
NUMBER: M4=1BG~-A01F85-01

{C)] IMBFECSTION!:

RECEIVING INSPECTION

ALL METALLIC PAW MATERIAL INCLUDING TUBING IS4 VERIFIFD FOR CHEMISTRY,
PHYSICAL PROPERTIES ARE VERIFIED BY LAB ANALYSIS (Lot SAMFLED) .

CONTAMINATION CONTROL
CLEANLIRESS PER EPECIFICATION TO LEVEL 200A (TUBES} IS VERIFIED BY
INSPECTION PERSONNEL.

ASSEMBLY /INSTALLATION

COMPLIMNCE WITH REQUIREMENTS EFECIFIED ONF ALL MANUFACTURING ORDERS I&
VERIFIED PBY INSPECTION PERSONNEL. AT ASSEMBLY, THE FOLLOWING ARE
VERIFIED BY INSPECTION FERSONNEL: CORROSICON PROTECTION FOR THREADED AND
BLIND FASTENERS. DURING LINE INSTALILATION, TUBING BEND RADII, TUBING
SUPPORT INTERVALS, AND PROXIMITY TO ELECTRICAL LINES ARE VERTFIED
ACCEPTABLE. DYNATUBE FITTINGS ARE VERIFIED FOR ALIGNMENT AND GAF,
SYSTEM IS VERIFIED FOR CLEANLINESS. TORQUE CODED FITTINGS ARE VERIFIED
PER SPECIFIED TORQUE REQUIREMENTS. SUPPLIER HARDWARE IS INSPECTED PER
MIPS CONTAINED IN THE QUALITY PLANNING REQUIREMENTS DOCUMENT.

NONDESTRUCTIVE EVALUATION :
RADIOGRAPHIC INSPECTION IS APPLIED AND VERIFIED BY INSPECTION PERSONNEL
RETATIVE TO BRAZING.

CRITICAL PROCESSER
INDUCTION BRAZE IS VERIFIED BY INSPECTION PERSONNEL.

TESTING

CONNECTIONS AND COMPONENTS ARE LEAK TESTED AT MAXIMUM CFERATING PRESSURE
AND PROOF PRESSURE TESTED TO 1.5 TIMES MAXIMUM OFERATING PRESSURE.
SAMFLE TUBING BENDS ARE FABRICATED AND SECTIONED TO VERTFY MINIMUM WALL
THICKNESS AND MATERIAL HARDNESS AT AREA OF MINIMUM TEICENESS.
HANDLING/FACKASIRG

- INSPECTION PERSONNEL VERIFY THAT FARTS ARE PACKAGED AND PROTECTED PER
REQUIREMENTE.

(D) FAILURE EIATORY:
THERE HAVE BEEN NO ACCEPTANCE TEST, QUALIPICATICN TEST, FIELD OR FLIGHT
FAILURES ASSOCIATED WITH THIS FAILURE MCDE.

{2) OPERATIONAL USE:
CREW WOULD PERFORM ONE OR MORE OF THE FOLLOWING: (1) DEACTIVATE TANK
HERTERS: (2) CLOSE MANIFOLD VALVES: (3) SHUT DOWN FUEL CELLS.



PAGE 6 _ PRINT DATE: 12709,

FAILURE MODES EFFECTE AMALYSIES (FKEA} =~ CRITICAL FAILURE KODE
NUMBER1 M4-1DG-A01FPe0~-01

- - ul - -

FAE MANAGER t T. J. EAVENSON
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