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PART NAME PART HUMBER
VENDOR NAME YENDOR KUMBER
B SRU : CHECX YALYE 3 |4 - M(284-0428-0410
] AERUDYNE 3038-2.000
"""""""" PART DATA T
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m EXTENRED QESCRIPTION OF PART UNDER AMALYSIS:
CHECK VALYE, H2
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a QUARTITY QF LIKE [TEMS: I
ONE PER TANK

a FUNCTION:
PROVIDES ISGLATICN UPSTREAM FROM HZ YALVE PANEL 1 AND 2,
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. FATLURE MODES EFFECTS AMALYSIS (FMEA)} -- CRITICAL FAILURE WODE -
MUMBER: M4-1BG-CYQ30-01
EEVISIONE 1 11/12/91 R
SUBSYSTEM: ELECTRICAL POWER GINERATION - CRYQD, GENERIC
CRITICALITY OF THIS L
ITEM MAME: CHECK VALVE FAILLURE MODE:1R3 =
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g FATLURE MOOE:
FAILS DPEN OR INTESMAL LEAKAGE

MISSION PHASE:

L0 LIFT-OFF
a0 ON-0RELT
K OE-ORAIT
L3 LARDING SAFING

102 COLUMBIA
103 DISCOVERY
104 ATLANTIS
[05  CHDEAVQUR

m VEHICLE/PAYLOAD/XIT EFFECTIVITY

EE FE S W

o CAUSE-
CCNTAMINATION, CCRROSICH

@ o criTIcALITY 11 DURIKE IKTACT ABORT DHLY? o

____________________________________________________________________________

o REQUWDANCY SCREEN A} PASS

o B} FAIL -
] - C} PASS
PASS/FAIL RATICHALE:
nA)
m B) -

FAILURE MODE IS WOT DETECTABLE DﬁRIHG FLIGHT SINCE CHECK VALVE [S
MORMALLY QPEN QURIKG SYSTEM CPERATIOM,
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m (A) SUBSYSTEM:
NO EFFECT AFTER FIRST FAILURE. FATLED CONDITION WOULD NOT BE DETECTED
DURING MORMAL SYSTEM DPERATION.
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} INTERFACING SUBSYSTEM(S):
ME A5 (&)

w (C) MISS[04:
SAME A5 (A)

w {
3

w (D) CREW, VERICLE, ANC ELEMENT(S):
SAME AS (A}

o (E} FUMCTIONMAL CRITICALITY EFFECTS:
A RODLTIONAL FATLJRE OF THE ASSGUIATEDR TANK RELIEF VALYE, FAILING DFiM,
MAY RISULT 1M 035 OF SYSTEM PREZSURE [F BOTH MANIFOLD [SOQLATEDN YALVES
FALL TO CLOSE. 055 OF SYSTEM FRESSURE RESULTS IN LOSS OF ALL THREE
FUEL CELL POWERPLARTS (LOSS CF CREW/VEHICLE).
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m (A) DESIGH:
VALVE PROTECTED AGAINST CONTAMINATION BY & 12 MICRON ABSOLUTE FILTER
LPSTREAM OF VALYE AND & 45 MICRON ABSOLUTE FILTER SCREEN IN VALYE.
VALVE 1S CONSTRUCTED OF CORROSIGN RESISTANT MATERIALS (304L, 204 COND.
B, RC 55 ELZILOY).

m (B) TEST::
QUALIFICATICN TEST INCLUQER THERMAL/OPERATING LIFE CYCLE TESTING (300X
CYCLES) WITH NO EVIDENCE OF CHATTER, EXCESSIVE WEAR, CONTAMIMATION, COR
QPEXATIONAL DEGRADATION.

-ACCIPTANCE TEST VERIFIES CRACKING PRESSURES ARE WITHIN LIMITS {3 +2/-0
FE1) TCLIRANCE AND PRESSURE 0RQP DOES HOT EXCEEQ 7.5 PSI AT MAXIMUM
SYSTIM FLONW RATES. VALVE VERIFIED CLEANED TO LEVEL 200A BY PARTICLE
COLUNT AND RON-VOLATILE RESIDUE (NVR}. VALVE JPERATION [S FURTHER
YERLFZED JUR MG PANEL MOOULAR ASSEMBLY ANQ SUSSYSTEM CHECKOUT.

CHMR3D: CHECK YALVE UFERATION VERIFIED IN-FLIGHT,

w (L)} (NSPECTION:
RECZIVING INSRECTION
MATERIAL CERTIFICATIONS AND TEST REPORTS ARE REVIEWED TO VERIFY THAT
MATERIAL COMPOSITION, DIMENSIONS, AND SURFACE CONDITIONS COMPLY WITH
DESIGN REGUIREMENTS.

CONTAMTNATICN CONTROL
ACCOMPLISHMENT OF PREASSEMBLY CLEANING, VAPOR DEGREASING, AND
ULTRASONIC CLEANING [S VERIFIED. PIECE PART CLEANLINESS IS CERTIFIED
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FATLURE MODES EFFECTS AMALYSIS {FMEA) -— CRITICAL FAILURE MODE : '
RUMBER: R4-1BG-CWO3C-01

10 LEVEL 2C0A [MAGLIC-3D1} BY A 8vR 2ND PARTICLI COUNT {53 ML FLUSH
THROUGH A MILLIPORE FILTER). COMPONENT ASSEMB.Y, PACKAGING, AND
SUBSEQUENT SUBASSEMBLY INSTALLATION ARE ACCOMPLISHED IN 100,000 CLASS
CLEANROCM ENVIRONMENTS.  COMPLETED ASSEMBLY IS VERIFIED TO LEVEL 2CCA.

CRITICAL PROCESSES

ELECTRON BEAM WELDS ARE NSPECTED FOR DEFECTS UNDER 10X VISUAL
EXAMINATION DURING COMPONENT ASSEMBELY. INQUCTION SRATING IS
RADEOGRAPHICALLY INSPECTED DURING MODULAR ASSIMBLY.

® (0} FAILURE HISTORY:
CER WD, 24365-010 SUPPLIER, QUALIFICATIAON
OJRING A LHECK VALYE POST YIBRATIOM LEAK CHECX, OUT OF SPECIFICATTIN
LEAKAGE WAS DETECTED [M THE CHECKED OIRECTION. LEAKAGE wWAS CAUSED 3
SEVERE WEAR AT THE PCPPET/VALVE HOUSING INTEEFACE DUE TO THE
INTROOUCTEON QF SECOMDARY OSCILLATING VIBRATIONS. THE NEAR WAS
AGGRAVATED BY THE PRESENCE OF EXCESS PARTICULATE CONTAMINATION WITHIN
THE TEST SET-UP. THE SECOWDARY OSCILLATIONS WERE DETERMINED TO B¢
CAUSED BY AN INACEQUATE TEST SET-LP.
CORRECTIVE ACTION INCLUDE] REDUCING THE WIBRATION TEST LEVEL
SPECIFICATION FROM G.4 G SQ/NZ 7O 0.1 6 5Q/HI (THE APPROFRIATE LEVE. AS
SPECIFIED IN MFOCO4-014 FCR ZONE VIBRATION RENUIREMENTS) AND REVISING
THE QUALIFICATION TEST FROCEDURE TQ {NCLUCE: ADDING A REVERSE FLOW
CHECK AFTER £ACH AXIS OF RANDOM YISRATION, PEVISING THE TEST SE™-UP 2ND .
FIZTIRES TO PRECLUDE INTRODUCTICN OF SECCNDARY OSCILLATING YIERATIONS
AND T PROVIDE POSITIVE FILTER PROTECTION OF TEST SFECIMEN.

CAR NO. ACDIZ24-010 KSC, OV-102, GROUND CHECK

QUT OF SPECIFICATION LOSS CF MANIFOLD PRESSURE WAS DETECTED DURING
0v-102 SUYBSYSTEM CHECKCUT. LEAKAGE WAS [SOLATED TQ THE MANIFOLD RELIEF
VALYE AND/OR CHECK VALVE. LFAKAGE CTULD NOT BE ISOLATED TQ EITHER THE
AELIEF VALVE OR CHECK VALYE SIHCE THE COMPONENTS ARE [N5TALLED INM
PARALLEL. THIS LEAKAGE FELL WITHIN SPECIFICATION WITH FURTHER
QPERATLON WHICH PROMPTED MONITORING CF SYSTEM FERFORMANCE WITH FURTHER
USE. THE LEAKAGE #4S SUSPECTED TG BE CAUSED BY A CCNTAMINANT WHICH
CLEARED ITSELF WITH SUBSEGUENT USE.

LCAR NO, ACL1281-010 KSC, OW-102, GROUND CHECK
JURING 0Y-102 SUBSYSTEM CHECKQUT, THE M2 CHECK VALVE ASSOCIATED WITH
TANK SET #3, EXHIRBITED OUT OF SPECIFICATION LEAKAGE IN THE CHECKED
DIRECTION. DISASSEMBLY REVEALED CORRQSION ON THE POPPET, SEAT, AND
GALLING BETWEEN THE POPPET AND GUIDE, THE CAUSE OF LEAKAGE WAS
ATTRIBUTED TO CONTAMINATION, AS A RESULT OF FLUSHING QPERATIONS AFTER
REPEATED BRAZING (9 TOTAL, MAXIMUM ALLOWAHLE BRAZES IS g) AND FLUSHING
QPERATIONS. bt
CORRECTIVE ACTION [NCLURED REVISING £0 V644-454009, BOLl, AWD EQ
¥325-434010, A03 TO ELIMINATE FREON FLUSHING. TUBING IS INOIVIQUALLY
- )
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CLZANED aND BRAIING IS DCNE Wivwly CLISW A0GM /TRC0N F_USHING NOT
RE7UI3E] SFTER BRAIING). “ ~ESmNG A

a (£) CPERATIONAL USE:
© NO ZREW ACTION 2FTER FAILURE. CREW WOULD AT™IMPT TO [SOLATE SUISs-w iyt
TANK LEAK BY CLOSING MANIFOLD vALYE. h= HEaRLL A
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RELIABILITY EMGINETR[MG: M, 0. WEST D (ST e
JESIEN EHGIMEERING M, M, SIREIIS o
QUALITY MANAGER ;0. J. ELTTHER

MASA RELTABLILITY :
NASA SUBSYSTEM YMANAGER :
NASA QUALLTY ASSURANCE :




