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SOBSYSTEN :ELECTRISAL FOWER {FCP} FMEA NO U4-1x -0137 =3 REV:04/07/B8

ASSEMELY (H2D RELIEF FANEL ASS'Y CRIT. FUNS; 1w
/N RI iVOT0=4547E% CRIT. HBW: b
F/N VENDOR: VEHTICLE 103 102 104
QUANTITY 11 EFFECTIVITY: i X X

$OKE PHASE (8] : PL Lo o0 X DO x 1=

RECUNDANCY SCOREEN: A=FPASE BR-PprSS C=PASS
FREPARTD BY: AFPROVED BY: AFFR al:
DES

J P WILLIAMS DES § :

REL M E CORDERO ¢ REL, P02 REL .. 4
o T COUREEN E o ol —

o W% 2 P

FUNCTION:
SUPPLIES FRODUCT WATER TO ECLSS AND TO OVERBOARD RELIEF SYSTEM.

FAILURE MODE: Irawganmr
GROSS IEXTERNAT.

CAUSE(S):
MECHANICAL SHOCE, VIBRATION, EURRGSIUH_.

EFFECT(35) ON:
(A)SUBSYSTEM (B)INTERFACES {CIMISSION (D)CREW/VEHICLE

(B} FUEL GELL WATER NO LONGFR DELTIVERED THROUGH Hz SEPARATCR. . IF SECOND
FALLURE ODCURS, mmmummmmnmu.

{C} ENTER NEXT DATLY PLANNED LANDING S$ITE.

BISPOSITION & RATIONALE:
{R)DESIGN {E)}TEST (C) INSPECTION (D)FAILURE HISTORY (EJOPERATIORAL UsE

(A) DESiGN
STAINLESS STEEL IS USED IN THE CONSTRUCTION OF COMPONENTS, LINEFS, AND
FITTIKGES FOR CORROSION RESISTANT PROPERTIES. ERAZED JOINTE ARE USED
THROUGHOUT FGR FLUID CONNECTIONS.

HIGH STREINGTE FLENURE SEAL MECHANICAL FITTINGS (DYNATUBE} EXHIBITING

. ‘ELIABLE SEALING CHARACTERISTICS OVER A WIDE TORQUE RANGE ARE USED To
CONNECT TO VERICLE PLOMBING.
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SUESYSTEM :ELECTRICAL POWER (FEP) FMEA NO 04-3A -0137 ~1  REV:04/07/83

COMPONTNT HOUSINGS UTILIZE WELD JOINTS FOR SEALING WITH THE EXCEPTION OF
2 SINGCLE NON=AGE SENSITIVE ETEYLEINE PROFYLENE STATIC SEAL TN EACH

CHECK VALVE.

OFERATION AT ILOW PRESSURE (51 PSIA MAX) MINIMIIES STRESS ON LINES AND
FITTINGS CAPABLE DF WORKING AT SEVERAL TEOUSAND PSI. COMPONENTS ARE
DESIGHNED WITH A MIKNIMOM BURST PRESSURE SAFETY FACTOR OF TWQ AND ARE
DESIGNED To OPERATE IN THE VIBRATION, EHOCK, AND THERMAL ENVIRONMENTS
ASSCCIATED WITH TEIS APPLICATION.

FLUTD LINES TO TEE PANEL ARE ENCASED IN INSULATION AND COMPONENTS AND
LINES WITHIK THE PANEL ARE WRAPPED WITH GCLDIZXED TAPE AND REDUNDART
HEATERS TC MAINTAIN PROPER THEERMAL CONTROL FOR TEE DESIGN ENVIRONMENT.

(8) TEST _
CERTIFICATION REQUIREMENTS FOR THE WATER RELIEF VALVE CONSISTEDR OF PROCE
PRESSURE, EXTERNAL LEAFKAGE, CRACKING PRESSURE, FULL FLOW, RESEAT
FRESSURE, INTERNAL LEAKAGE, VACOUM INTEGRITY, SALT FoG, RANDCM VIERATIOH,
ACCELERATION, SHOCK, THERMAL CYCLES, OPERATING LITE TEST CYCLES, AND
BORST FRESSURE. . -

CERTIFTCATION REQUIREMENTS FOR THE WATER CHECK VALUE CONSISTED OF RANOCH
VIBRATION, HIGE TEMPERATURE, AND PRESSURE DROF. INTEGRITY OF THE-
FRESSURIZED TUBING AND SECONDARY SUFPORT BRACKETRY WAS DEMOWNSTRATED
DURING ACCUSTICALLY INRUCED RANDOM VIBRATION CERTIFICATICON TZSTING.

THE PANEL MET THE REQUIREMENT OF 100 MISSION SYCLES WITH NO FATLURES. .
LEAX, CEECRS, REATER RESISTANCE CHAECKS, PROOF AND BURST PRESSURE TESTS
WERE FERTORMED AFTER THEE ACOUSTIC TEST WITH NO DISCREPANCIES.

A THERMAL VACUUM TEST DEMCNSTRATED TEE WATER RELIEF SYSTEM FUNCIION TOR
24 ROURS OF CONTINUOUS WATER VENTING. WATER FLOW RATES CORRESFONDED 10
TEE RANGE OF FUEL CELL POWER LEVELS INCLIUDING STMULATION OF AN IWTERNALLY
LEARING RELIFF VALVE. TEE TEST ALSC CONSISTED OF EEATER RESISTANCE AND
POWER DISSIPATION CHECKS, TEERMAL SWITCH CHECKS, TEERMOCCUPLE OPERATION
RESTULTS, AND RELIEF VALVE CRACK AND RESEAT CHECFS.

THE WATER PANEL MANUFACTURING CHECKOUT COMSISTED OF PLUMEING LEAK CHECKS,
CHECE VALVE BACK PRESSURE LEAFAGE AND CRACKING PFRESSURE, RELIEF VALVE
CRACK AND RESEAT CHECKS, HEATER RESISTANCE CHECKS, INSULATION RESISTANCE
MEALSUREMENTS, AND TEERMAL SWITCH CHECKS.

OMRSD: WATER SYSTEM INTEGRITY INGCLUDING EXTERNAL LEAKACE IS VERIFIED
DURING EACH VEHICLE TURNARCUND.

{€) INSPECTION
RECEIVING INSPECTION

TEST REFCRTS AND RECORDS ARE MAINTAINED CERTIFYING MATERIALS AND PHYSICAL
PROPERTIES. VISUAL AND DIMENSIONAL EXAMIMATION IS PERFORMED ON INCOMING

CONTAMINMATION CONTROL .
CLEANLINESE I8 MATNTAINED AND VERIFIZD PER APPLICAELE REQUIREMENTS, AS .
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SUBSYSTEM :ELECTRICAL POWER (FCP) FMEA NO O4=1X% =0L37 =1 FEV:D4/07/88
a8asERVED BY QC. '

ASSEMELY/IRSTALLATION
DETAILED INSPECTION IS PERFORMED ON ALL PARTS PRIUR TO WEXT ASSFMRLY.
CORROSION PROTECTION AND PROTECTION OF SEALING SURFACES ARE VERITIED BY

INSPECTION TO APPFLICAELE REQUIREMENTE.

MORDESTRUCTIYE EVALUATION
FADTOGRAPHIC INSFECTION OF ERAZE JOINTS IS5 FERFORMED EY QC FCOR EVIDENCE

OF LEAR PATHS, TUBE ENGAGEMENIS, AND AREA QF VOIDS.

CRITICAL PROCESSES
ALL CRITICAL PROCESSES AND CERTIFICATIORE ARE MONITORED AND VERIFIED BY

INSPECTION. CRITICAL FROCESSES ARE BRAZING, CLEANING, AND CORROSION
FROTECTICN.

TESTING .
PROCF FRISSURE AND LEAK TESTE ARE DBSERVED AND VERIFIED BY 02 PFRIOR TD

COMPONENT INSTALIATION. ATFE IS CREERVED AND VERIFIED BY Qf.

HANDLING /PALKAG TNG
IR=-PROCESS CPERATIONE ARE VERIFIED BY QC T¢ PROTEST PARTS AND PRECLUDE
MISHANDLING. PARTS PACKAGING IS VERIFIED BY INSPECTION TO APPLICARLE

. REQUIREMENTS .
(B} FAILURE HISTORY

THERE EAVE BEEN KO ACCEPTANCE TEST, QUALIFICATION TEST, FIZLD &R FLIGHT
FAILURES ASSOCIATED WITH THIS FAILDRE MODE.

(E) OPERATIQNAL USE
KO CREW ACTICH AFTER IIRST FAILLURE.

04-14 -1



