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FAILURE MODES EFFECTS ANALYSIS {FMEA) ~ CIL HARDWARE
NUMBER: 04-1A-3101 -X

SUBSYSTEM NAME: ELECTRICAL POWER GENERATION: FUEL CELL

REVISION: 3 Q3727195
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU : FUEL CELL POWERFLANT MC454-0115-3020
IFC BO7100
LRU : FUEL CELL POWERFLANT MC484-0115-3021
IFC 80810a
LRU  ° :FUEL CELL POWERFLANT MC464-G1153030
IFC 814100
LRUY :FUEL CELL POWERPLANT.. MC454-0115-3031
IFC E15100

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
FCPNO. 1.2, 3

REFERENCE DESIGNATORS:  40v45A100
40V45A200

40V43A30Q

GUANTITY OF LIKE ITEMS;
TWo-RH
ONE-LH

FUNCTION:
THREE POWER SOURCES FOR MAIN ELECTRICAL POWER,
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LRy FUEL {ELL POWERFLANT CATITICALTITY OF THIS
ITEM HaWE: FUEL {FLL POWERFLANT FALLDRE MOOE: 1’1

VEHICIE /PRVISAD/FTT EFFECTTVITY: 102 COLDMEIA
103 L[OISOORERY
104 ATIANTIS

ORCUT DUE 1O RISUFFICTENT ELECTROLYTE, LATENT DEFECT OF MAIRIX, CR
MAGNESTUM SEFRRATCR PLATES, EXCESSTVE OFITA FRESSURE IUT ‘TO FALLED
FECUOLATCE.

. CRITICALITY 1/1 DORING INTACT ABCRT CBOY? Y

REDOMDANCY BCREEN A) H/A
B) R/A
o) N/A

PRES/FAIL RATICHALE:
A)

)

<)

(A} FURELITEN:

10SS OF REILMDANCY - CREW IS RELUTIED TO SHOTTOMN FCP DEDIATELY TO
PFEVENT FOSSTHTE VEMICIE QR POP DAMAGE., LOW LEVEY, IEMOSE WIIL
IMEDIATELY REACT IUE TO CATAINST MTTION PRECIDDING FEASTANT
ADTMITATION TO AN EXPIOSIVE MDOURE. UNDETDOIYD GROEE LEAFAGE (AN
RESULT IN FEACTANT MIXING AND FOTENTTAL FIRE. INCREASED LOCAL

TEMFERATUFE AND VOLTAGK TN AFFECTED CEI1..
(B) DNTETCING GUBSYSTEM(8) 1
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mwwmmmm-mmmmmrﬁh“ ° ’
(C) MISeTeN:

NO IFFECT AFTER LOGS OF GNE FUEL CEIL. MINIMM [URATION MISSTON

TNVORED.

(D) CREW, VENICIE, AND ELINFNT(S):
mmmmmmmmmmm.
mm@smmmﬁﬂﬂmﬂmsmmm.

{E) FINCTICNAL CRITICALITY FTTECTS

= DISFOSTTION FATICMALY -

{A) DESTGN:
mm{mm; _E'H'EWEIM,’IMLHE!'EDEDF
THE INDIVIITAL OFTIE=, m,mnmzummmsunn
WEGDEMM'MNMMMMWZEMMM
LIE'EOF'IHEFUELGILMSB:I‘IEL

B) TE=T:
mmmmmmwmnmmam

(MORRAL FRESSUFE 4-6 PSID) . INDIVITIIAL SEFAPATCR PLATE INTEORITY IS
mmlmmmxﬂxmwmmmmm

TD ASSEMELY.
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EACH CELL I5 EVALLIATED FOR ELECTRICAL FPERFURMANCE AT RSSEMBLY. FOWER
SECTION BOIERMAL LEAKAMGE DECRY TEST AT SYSIEM FRERSUEE (QUALIFTCATION
AND ATF) .

ATF VERIFIES FROFER THERMAL CONTROL TO ASSIRE ADBXRTE ETECTROLYTE
VOLIME MAINT=NANCE. INDIVIITAL CELLS ARE WEIGHED OIRING MANUTACTURE TO
ASSURE PROPER ELECTROLYTE FILL.

MESD: N DIAGNOSTIC TEST IS PERFORMIT OIRING TURMARIMD TD [ETECT
ICW-LEVEL CROSSOVER UP TD SEVEFAL HINORFED HOIRS FRICR TO FEACHING
SIGNTFICANT LEVELS WHICH MIGHT AFFECT PERFIORMANCE OR SAFETY. FUEL CELL
FERFURMANCE VERIFTED DURTHG FRELALNCH CNICAD CPERATIONS.

{C) INSPECTION:

FECETVING INCEECTTON

DIVMEMNSTOMAL INEPRCTIONS ARE FPERFURMED LIRITNG BECETVING, IN=FROCESS, AND
AOCEFTANCE SELUENCES, MATERIAL IOT SAMFTES ARE FORWARIED TO A TEST LAB
R CERTIFICATION M@IXSTS. WELD FLLLER METAL IS CERILIFIED BY LABH

TESTING AND MATERTAL OHTHOL LIAS SPECIFIQITONS.

CONTAMINATION COWNTROL
mmmwwmmmm

AND DOURLE BAGGED AS FEXUIFED M0 PREVENT COIWTAMINATICN. .!SSE‘EL‘."
OFERATICNS ARE FERFURMED UNDER OONTRILIFD CONDITIONS DSING PROCEDURES
WEITH MAINTAIN CLEANTINESS AND WHICH SPECTTY AFPROFRIAIE FANDLING
PRECAITICNS. {CLEANLINESS OF CPERATING/TEST FIUTIE IS MRAINTAINED
THRCUGH SAMPLING AND/OR FILTRATION. THE ASSEMELED FUEL OIL UTILIIES
CAPS R CLOSURES OH ALL FIDID FITTINGS AND THE SHIFMENT/STURMGE OF THE
FUil CETL IS IN A NITROGEN FRESSURIZED METAL SHYFPING CONTAINER.

ASCEMOLY S TNETAL T XTTION :

CELL FIILLING AND RWERSECTICN ASSEMELY ARE PERFURMED IN AN
ADMOEPHFRTCATTY (TNTROLIFD CHAMEFR USTNG FEED=THRD GIOWES. STAOING
AND TORQUIHG OPERATIONS UTILIZE A FDOURE FOR ALTGNMENT AHD HYDRAULIC
FRESSUFE ONTRIL FOR ESTABIISHING FROFER CONDAT FRISSIRE (COMFRESSIVE
LOAD) PRICR TC TIERCO INSTALLATION. ALL (RITICAL ASSEMELY OPERATTIONS

WITNESSED AND VIRIFIED BY QC.

ROVDESTRUCTIVE EVALLINTTON
CEIL ELECTROLYTE MATRIX IS LIGHT BoX AND VISIAIIY INSPECTED PRICR TO

ASSEMELY, SEFARAICR FLATES AFE X=-FAYED AND VISUALLY INSYECIED.

TESTING
{EII. PERFURMANCE FEQUIREMENTS ARE VERITIED [URING ATP.

(D} FATLORE RISTORY:
QAR NO. ACS940-010 SUFFLIER, RE-ATE
CELL NUMEFRS 22 AND 23 EXHIBITED SURSTANDARD PERFORMAMCE. THE QAUSE

» WS A RESULT OF A LEAK PATH WITHIN A CCMED SEPARAICR WHICH WAS LOCATED

EETWEEN THE TWO CELIS. A OMEDRATION OF POROSITY AND/OR INCIISION
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WITHIN TE MAGESTUM BASE ALIOY AND MICRO CRACKS IN THE PROTECTIVE
NICKEL FLATING PROVITED THE LEAK PATH.

CAR MO. AC9841-010 SUPFLIER, RE-ATP
(ELL #11 EFIRITED UNSATISFACTORY NITROGEN [ECAY CHMARACTERISTICS. THE

CAUEE WAS A FESULT OF CROSS LEAFAGE AT CEIY #91 DUE TO A THIN SECT TN
THE ASBESTQS MATRIX OF THE UNITIZED ELECTROCE ASSEMELIY. THE THIN SEOT
IS BLIEVED TD HAVE BEEN A RESULT OF A MANUFACTURIMNG DEFTCT NOT
CETECTED DURING VISUAL EAMINATIONS,

CORRECTIVE ACTION INCILUDEL INCORFORATICN OF A PRETLIGHT DTAGNOSTIC TEST
INTD THE QMESD. 'THIS TEST WILL EFFECTIVELY SCRFEN ANY FORERFLANTS
EACRTTING FEACTANT CRUSSOVER LEAFAGE. T SUBCCHNTRACTOR IS ALSO
INVESTIGATING THE USE OF AN OPTICAL SCAMMER WOCH HAS BFFW FOIND TU EE
EFYELTIVE AT [ETETTING FLAWS WITHIN NEWLY MAMUFACIURED ASEESTSS

MATRICES,

(E] CFEFATIONAL UHE: :
CELL PERFURMNKE MONITOR PROVILES CREW ALERT FOR EARLY [ETECTION OF

THIS FAILURE. CREW ATION IS FEQUIRED TO SHUTDOWN AND SAFE AFFECTED
FUEL CFII. C(NDOARD PROCEDURES MANAGE FOWER FOR LOSS OF ONE FUP.

NASA RELIABTLITY .1
KASA SUBSYSTEM MAMAGER :
MASA (XRLITY ASSURANCE
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