. PRINT DATE: 1171592

. FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL HARDWARE
NUMBER: Mi=-lRGC»LV0l13i=X

EUSSYSTEM MAME: ELECTRICAL POWER GENERATICN - CRYO, GENERIC
REVISICON : €@ l1f19/82 W

e — . ——

PART NAME FART NUMBER
VENDOR NAME VEINDOR NUMBER

SRU : SOLENOID VALVE, 02 REACTANT MC284-0429-4102
EATON CONSOLITATED CONTROLS 74405-4102

SRU : SOLENQID VALVE, 02 REACTANT MC284-0429-4103
EATON CONSOLIDATED CONTROLS 74405-4103

o 'PART DATA

EXTENDED DESCRIPTION COF FART UNDER AMALYSIE:
SOLTNOID VALVE, 02 REACTANT

REFERENCE DESIGMATORS:  40V45LVO13
r  4DV4SLVD23
T 40VABLVO24
. QUANTITY OF LIKE ITEMS: 3

ONE PER 02 MANIFOLD #1
Two PER 02 MANIFOLD #2

FUNCTION:
PROVIDES CAPAEILITY T0 ISCLATE ©O2 FROM ASSOCIATEDRD FUEL CELL.
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' FATLURE MODES EFFECTS AHALYSIS (FKEA) -- CRITICAL FATLURE MODE
- KUEER: M4-1BG-LY013-02

0o

4

REVISICN 1 11712491 R
SUBSYSTEM: ELECTRICAL POWER GENERATION - CRYD, LZNERIC '
' CRITICALITY OF THIS
ITEM NAME: ZOLENOID VALVE, 02 REACTANT FAILURE MODE:1RZ

-‘-----—--------_q--*-------"‘---h-ﬁ-——q--ﬂ—-ﬂ-w-————-q-—

FAILURE MOCE:
FAILS CLOSED

MISSI0N FHASE:
Lo LIFT-OFF

VEHECLE/PAYLOAD/KIT EFFECTIVITY: 02 COLUMRTA
103 DISCOvERY
104  ATLANTIS
105 ENDEAVOUR

CAUSE:
MICHANTCAL SHOCK, VIEZATICH

CRITICALITY 1/1 DURINS INTACT ABORT OMLY? HO

Lk P A -a-—---——--q.———-p--—---———-p------——q e

RENUKDANCY SCREEM A) 7SS
B} PASS
) Pass

PASS/FAIL RATIONALE:
A

T e bl e e e e --l-———l---—-.-.-._——---._—.——----p-.-_———-p—u-h-..._--——---

(A} SUBSYSTEM:
SUBSYSTEM UEGRADATION - SYSTEM CAN MO LOWGER PROVIDE 0Z TO THE
ASSCCIATED FUEL CELL.

(B) INTERFACING SUBSYSTEM(S):
OEGRAJATION OF INTERFACE FUKCTION - (0SS QF ASSOCIATED FUEL CELL.
REDUCED ELECTRICAL POWER SUPPLY TO EPUAC.

{C) MISSICY:
NO EFFECT AFVER LOSS OF ONE FUEL CILL, MINTMUM DURATICN MISSION

MA-THMN = EO A1
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‘ FAILURE WODES EFFELTS AMALYSIS (FMEA) —- CRITICAL FAILLRE MODE

RUS3ER: H4-1B6-Lv013-02

INVCKED,  {CAPABILITY EXISTS FoR SAFE RETURN GN 1 OF 3 FUEL CELLS)Y.

(0} CREW, VEWICLE, AND ELEMENT(S):
NO EFFECT QN CREW QR YEHICLE AFTER LOSS OF ORE FCP.

{E)} FUNCTIONAL CRITICALITY EFFECTS:
POSSIBLE LCSS CF CREW/VEMICLE AS A RESULT OF LCSS OF WO FUEL CELL
POWERPLANTS DURING ASCENT.

T e W e o e e e . e oy e T e e e e e e e e .  ————— e

T e e e e e e ————

(A) DESIGH:

YALVE IS MAGNETICALLY LATCHMED QPEN, 5Q MICRON ABS FILTER AT THE INLFT.
YALVE CONTAINS NO SOFT GOOOS [N CONTACT WITH THE FLUID, MOVING PARTS
AAE GOLD PLATEO TO REAOUCE FRICTICON. HOUSING [S CCNSTRUCTED QF CRES 304
TQ FREYENT CORROSTON, ALL VALVE COMPCHENTS ARE CCMPATIALE WITH MORK NG
FLUIGS. VALYE [5 MOUKTED WiTH BODY AXIS PERPENDICULAR TO VEHICLE
K«AXIS T MINIMIZE YIBRATICH EFFECTS. THIS FATLURE MODE IS K CAUTICH
AND WARNING.  VALVE IS DESIGNED TQ OPEN WITH A MINIMUM OF 18 vOLTS
(HOMENAL CRBITER BUS YOLTARZ IS 28 vQLT3).

{B) TEST:

CUALIFICATION TEST VERIFIED NORMAL TPERATION CURING SHOCK (20 5} AN
VIERATICY (0.1 5 SQ/HZ MAX[MUM RANDOM, +/- 0.25 3 PEAK SINUSOITAL) AND
THERMAL JPERATING LIFE TEST (TOTAL OF 30CQ CYCLE: FROM -284 TO +220 0E3
F AT OPERATING PRESSURE).

ACLEFTANCE TEST YERIFIES FUNCTIONAL QPERATION OF MAGNETIC LATCHES AND
THAT PRESSURE JROP [S WITHIN LIMITS, YALVE [5 VERIFIED CLEZMED TQ
LEWEL d0CA BY PRATICLE COUNT AKD NOR-YOLATILE RESIDUE. VALVE 1S
FURTFER VERIFIED GURING PAMEL MODULAR ASSEHBLY AMD SUBSYSTEM CHECKOUT.

CMR3D: VALVE QPERATION YERIFIED EVERY TURHAROUND .

{CY INSPECTION:
RECEIVING INSPECTION

MATERIAL AWD PROCESS CERTIFICATION BOCUMENTS ARE REVIEWED FOR
COMPLIANCE WITH PROGRAM REQUIREMENTS.

ASSEMBLY /INSTALLATION

ALL DETAIL PARTS ARE INSPECTED UNDER 40X MAGNIFICATION FOR SURFACE
FINISH BURRS AND DAMAGE. THREAD LUBRICATION, TORQUING AND LOCKWIRE [5
WERLFIZD BY IMSPECTION, DOCUMENTATICH IS REVIEWED TQ VERIFY RECORDING
QF SHIM AND 3AP OIMENSIONS USED TO CBTAIN AND MEASURE APMATURE STROKE.

TESTING

Mi-1BG - a9



VAGE: 3 PRINT LATE; Sa/Cl/32 5§

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FA[LURE MOOE .
NUMBER: M4-1BS-LVOl3_a2

SLL SPaINES ARE LLAD TESTED AT OETAIL LIVEL AND ARE LJT TRACEABLE.
L2TEH FIRCES ARE CALIZRATED AND VERIFIED BY [NSPECTION QURING FikaL
SCCEPTANCE JF THE MAGNETIC LATCH. WALVE ACCEPTANCE TEST REGUIREMENTS,
INCLUDING INTERKAL/EXTERMAL LEAKAGE AND PEESSURE CROP ARE wERIFIE) 3y
SEATITIONG wALNE PEESSURE ORGP/7FLOWRATE [S YERIFIZD BURING ACCIPTANCE

AHOLING/PACKAGING '
JANDLING, PACKAGING, STORAGE AND SKIPPING PROVISICNS ARE YERIFIED &Y
THIPECTIGH.

@ (D) FAILURE WISTORY:
TAERE HAVE BEIN NQ ACCEPTANCE TIST, QUALLFIZATION TEST, FISLI TR FLISHT
"ATLLRES ASSOCIATED WITH THIS FAILURE MCDE.

a (E) OPERATIONAL LSE:
CREW WILL PERFORM MAIN 3US TIE, ATTEMPT TO RECPEN REACTANT VALVE, AND
SHUT DOWN ASSOCIATED FUEL CELL [F UNSUCCESSFUL,
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RELIABILITY ENGINEER[NG: M, D. WEST 2 N D A= e
OESIGH ENGIMEERING @ M. M. SCREIIRN @ omom i

QUALITY MARAGER : 0. J. BUTTHER = i

NASA RELIABILITY ;

NASA SUBSYSTEM MAMAGER :
NASA QUALITY ASSURANGE :




