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~ FAILURE FODES EFFECTS AHALYSIS (FMEA) _. CRITICAL HARDWARE
i RUA3ER T M4-13G-PDO30-X

SUBSYSTEM NAME:! ELZCTRICAL POWER GINERATION - CIY0, GENERIC.
REWISION : 1 11/12/81
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PART RAME PART NUMBER
YEKDOR NAME VENDOR NUMGER
a LRU : DISCONNECT, H2 FILL AND VENT MC276-0010-0210
a FATRCHILD 74241000-5210
s LEU : CISCONNECT, HZ FILL AND VENT ML2T5-0010-1210
g FAIRCHILD 7434.000-1210
& LAH : DISCONNECT, HZ FILL AND VENT MC276-0010-2210
B FAIRCHILD 74341000-2210
"""""""""" PART DRTA T emmeees

-.|.-———————-----—--1--———--t-l—'-q.__——-.--i-——_.—.-.—-.-——.-.---__——---n.--p..,-..__._-.- A

w CXTEHDED DESCRIPTION OF PART UNMDER ANALYSIS:
OISCONKECT, H2 FILL AMD VENT
- B REFEREHCE DESIGNATORS d0V45P0O30
41V45P0031
40V45P004D
40V 4EPR04]
40Va5P045D
40Va5p0as]
4QVA5PDS55]
40¥4&8PD551
40¥45P0650
40v45P06351

o QUAKTITY OF LIKE ITEMS: 10
TEK

Ak wm B SEF KB dm a4 g9

B FUACTTON:
PROVIDES FILL AND VENT CAPABILITY FOR H2 TANKS.
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FAILURE MODES EFFECTS AMALYSIS (FMEA) — CRITICAL FAILURE KODE 15
. KUMSER: H4-1BE-PDQ30-G1

REVISION# I 11/12/91 =&
SUBSYSTEM: ELECTRICAL POWER GENERATION - CRYO, GEMERIC

LRU :GISCONMECT, H2 FILL AND VENT CRITICALITY OF THIS
ITEM MAME: DISCOMNECT, HZ FILL AND YENT FAILURE MODE:1R3

—-—-—————--l--—-ll--———--l-—--———-!-'l-—-————--—u————-i-——-_------—-—q---——.—.-_—.———'—-‘__—-.--—_. ———————

@ FATLURE MODE:
FAILS QPEN OR TNTERNAL LEAKAGE

MISSION PHASE:

L2 LIFT-0FF
[ 0 OR-QREIT
0a DE-CR3.T
R
® VEMICLE/PAYLOAD/XIT EFFECTIVITY: lo» COLUMBEA \\J

103 DISCOVERY
104 ATLaNTIS
145 EHOEAVQUR

[ E I

m CAUSE: -
l MECHANICAL SHOCK, VIBRATION, CONTAMINATION

.—.-.--_—.——-.-_.._.--_———-u-——u-__—---..___——.-,_-_-_-.--.-___.—.--.. e e e

w REDUNDANCY SCREEN A} PASS

] B)Y FAIL .
[ C) Pass
PASS/FAIL RATIOMALE:
2 A)
w 2)

AEQUNDANCY SCREEM B - POPPET SEALING INTEGRITY 1S NONVERIFIAALE QUE TO
[NSTALLATION OF FLIGHT CAP.

--——----—----——-—---—"-i——--i--_—q--_..-.—-.----—-.--.——-- T - ek A ——

m (A} SUBSYSTEM:
RO EFFECT AFTER FIRST FAILURE. A CAP I3 INSTALLED ON DISCONKECT
WHICH PROVIDES A SECONDARY SEAL.
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FATLURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MOOE
. HIBBER: M4-186-70030-01

m (B) INTEAFACING SUBSYSTEM{S):
SAME AS (A

u ({) MISSION:
SAHE AS {A)

w (D) CREW, VEHICLE, AND ELEMENT(S):
SAME AS (A}

@ (B} FUNCTIONAL CRITICALITY EFFECTS:
ASDITICNAL FATLURES OF THE ASSQCIATED FLIGHT CAP AND TANK CHECK YaALYE
O MAMIFOLD RELIEF vwALVE, FALLING CPEN, MAT RESULT IN LOSS OF SYSTIM
FRESSURE [F S0TH MANIFOLD ISQLATION VALVES FAIL 70 CLOSE. L0SS OF
SY3VEH PRESSURE RESULTS IN LOSS OF ALL THWREE FUEL CELL PORERPLANTS.

T Y e o —————— e e e e e e e e e e  E E  —————— A A —————— ki ——

P o o T  —————— - e e e e T e e e e e e e e e e e e o T

a (A) DESIGN:
POPPET [S SPRING-LOADED CLOSEQ, SYSTEM PRESSURE AInS IN EALING POPPET,
POPPET TRAVEL IS PERPENDICULAR TO LAUNCH ACCELERATION FORCES, LAPPID
METAL-TI-METAL SEAT. LOCKING PRESSURE CAP PROVIOES A CUAL SEAL. 10
. HICRIN FILTER AT GAGUND AaLF COUPLING INLET, ALL COMPOKENTS COMPATIBLE

WITH WO2KING FLUIDS. 800Y IS CONSTRUCTED OF WCCNEL 718 CCRROSION -
RESISTANT STEEL,

m (B) TEST:
QUALIFTCATION TESTS INCLUDED; MECHANTCAL SHOCK (20 § AT 330 PSIG),
SINUSOIDAL VIBRATION (/- 0.25 G PEAK), RANDOM VIBRATION (1.0 G SQ/HZ
FIR 3¢ MINUTES AND 0.5 G SQ/HZ FQR 14 MINUTES), AND THERMAL CYCLED (4
TIMES FROM CRYD TEMPERATURE TO +350 DES F, 5 QPERATIONAL CYCLES PER

THERMAL CYULE), ANC QPERATING (YCLES (2000 AT BOTH -423 DEG F AND
AMBIINT TEMPERATURE).

ACCEPTANCE TESTS INCLUDE; PROOF PRZSSURE TEST IN THE UNMATED MODE AT
=80 P5IG FOR A MINIMUM OF 5 MINUTES. LEAK TEST FOR INTERNAL LEAKAGE
PAST PORPET AT 330 PSIG ANO THE POPPET SPRING FORCE VERIFIED WITH THE

DISCONNECT'S INTRRFACE SIDE PRESSURIZED AT 20 PSIG, WITH THE DOWNSTREAM
STOE VENTED TO ATMOSPHERE.

CMRSD: LEAK CHECK PERFORMED EVERY TURNARCUMD.

a (L) INSPECTION:
RECEIVING INSPECTION

TEST REPCRTS AND MATERIALS CERTIFICATIONS ARE MAINTAINED CERTIFYING
MATERIALS AND PHYSICAL PROPERTIES.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) —- CRITICAL FAILLRE HOOE
NURBER: M4-1B4-P0030-01

CONTAMINATION CONTROL
ALL INTERNAL PARTS AND INTERMAL SLAFACES GF THE DISCONNECT SHALL EE
CLEANED TO LEVEL 2004 OF MAOL[10-301. ?_"f-’r‘s)/ ARE s s LTy SRR

&SSEMBLY/INSTALLATION ORI TO 476714 e
JISCONKECT BODY ORIFICE, POPPET STEM DIAMETERS, N OTHER CRITICAL

DIMENSIONS ARE VERIFIED BY INSPECTION, TCROLES AND SURFACE FINISH ARE

VERIFIED. LOG OF CLEAN ROUM AND TOOL CALIBRATION ARE VERIFIED. SEALS

ARE VISUALLY EXAMINED PRIDR TO INSTALLATION FOR CAMAGE &ND CLEANLINESS.

ALL CLEANED SUBASSEMBLIES SHALL BE HANDLED IN A CLASS 100,000 CLEAN

A0DMOAS TIFIMED IM FID-SVI-225.

CRITICAL FROCESSE:
PAATS PAISIVATION AND ALL WELDS ARE VERIFIED BY INSFECT ION.

NCNDESTRUCTIVE TESTING

WELDS ARE FLUSRESCENT PENETRANT INSPECTED, USING LOX COMPATISLE
PEMETRANT MATERIAL,

TERTING )
"HE PORPE™ EXPERIENCES TMTERNAL LEAKAGE TEST AND POPPET SPRING FCRCE
TEST DURING THE ATP WHICH IS VERIFIZD BY INSPECTION.

HANDLING/PACKAG ING
PACKAGING FOR SHIPMENT 1S VERIFIED 8Y INSPECTION.

m (D) FAILURE HISTORY:

CAR NO. AB3963-010 H2 KSC, O¥-102, GROUND CHECK *
AB9964-010 Q2 KSC, Qv-i0Z, GROUND CHECK .
AC1626-010 02 KSC, QV-102, GROUND CHECY
ACB371-010 H2 KSC, 0V-102, GROUND CHECK
AC7021-010 02 KSC, OV-102, GROUND CHECK *
AC5914-010 KZ KSC, OV-104, GROUND CHECK
#C1163-010 H2 KSC, OV-102, GROUND CHECK

r THREE 02 AND & HZ FILL AND YENT DISCOMMECTS HAVE BEEH REPORTED LEAKING.
LEARAGE HAS BEEH ATTRIBUTED TO CONTAMINATION FROM THE WORKING
ENVIRCKMENT IN ALL CASES.

* - IN TWQ CASES, LEAKAGE FELL WITHIN SPECIFICATION ONCE THE OISUDNNELT
WAS CYCLED OR FLUSHED,

l NOTE: A GEMERAL REQUIREMENT MAS BEZN INCDRPORATED IN THE FILE III
EPG/PRS0 OMRSD REQUIRING THE FLUSHING OF ALL AHC/GHC TNTERFACES WITH
FREON TF PRIOR TD OTSCONNECT MATING.

CAR NO, ABI934-010 SUPPLIFR, QUALIFICATION

Mi=-1BGE - 1318



Loaaaw b

] |
1

- FAILURE MODES EFFECTS AMALYSIS (FMEA) .. CRITICAL FATLURE MOBE 1
._ - RUFBER: &4-1BG-PO020-0]

=3:34a-010 sipoL[ER, JUALTFICATION

AEI807-310 SUPRLIER, ou - FLCATICH
WD =2 FTLL OAND YENT AND AN H7 HORTZONTAL ORAIN DISCONNECT SAHISTTE
LUT OF SPECIFICATION LEARAGE 7aST PUOPRET QURING ITS QUALIFICATICN TE:T.
rE CAUSE OF LEAKAGE WAS THE RESJLT OF & PITTED POPPET SeaT AREA, TRIS
CoMCLTION WAS DETERMINED TO §F A AZSULT JF CORTAMINATION WHECKH WAS
-MTRCSUCED BY THE SUPPLIER.
CCRRECTIVE ACTION INCLUDED IMPLEMENTING FILTZRS INTO THE SUPPLIER®S
TEST SETL#?S. :

TR ND, AZE41-010 SUPPLIER, AT7

SN2 FILL AMD VENT CISCOMMECT TAHISITED Qut aF SPELIFICATICH FLOW PAST
FCPPET WITH THE OISCCHNECT'S INTERFACE SIDE PRESSURIZED AT 20 PSIG, THE
FCPPET SPRENG SHOULD HAVE FREVENTED FLOW. THE OUT OF SPECIFICATION
LZAKAGE WAS CAUSED BY EXCESS CCHTAMINANTS WITHIN THE URIT mHICH WAS
CZTERMINED TO HAVE BEEN INTROQUCED QURING ASSEMBLY.

CCRRECTIVE ACTTONM INCLUDED CAUTIOHING PERSOMMEL T MAIHTAIN CLEANLINESS
CLURING ASSEMBLY AND HANDLING QF JISCINNELTS.

CAR NO. A5341-010 SUPPLIER, ATP
AR MZ FTLL AXD VENMT DISCONMECT EXHIAITED OUuT oF SPECIFICATION LEakAGe
FaST POPPET JURING ITS ACCEPTANCE TEST. THE LEAKAGE WAS DETIAMINED T
EE CAUSED BY A SCRATSH ON THE POREET FACE,

‘ CCRRECTIVE ACTION INCLUDED CAUTIONENG ASSEMBLY PERSQWHEL ™0 EXERCISE
ACDITIONAL CARE IN HANDLING GF CRITICAL PARTS.

CAR WO, ABS472.010 SUPPLIER, ATP
~N 02 FILL AND YENT DISCONNECT SIHIBITED QUT OF SPECIFICATICK FOFPET

LE-KAGE CURING ITS ACCERTANCE TEST. THE PROSLEM WAS CLOSED 3§ AN ATP
SCREENABLE FAILURE,

o (E) OPERATICHMAL LSE: |
"9 C3EW ACTION AFTER FIRST FAILURE. CREW WILL SHUT OFF ASSOCTATED TANK
FEATERS AFTER SECOND FAILURE,
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YELIABILITY ENGINEERING: M. D. HEST
DESIGH ENGINEERING t M. M. SCHEIERM
CUALITY MANAGER : 0. J. BUTTKER
MASA RELIABILITY :

NASA SUBSYSTEM MAMAGER :

MASA CUALITY ASSURANCE -
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