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FIINT DATE: 04/01,92

FAILURE 4IDES EFFECTS AMALYSIS (FMEA) -~ CRITICAL HARDWARE

MUMBERS M4-1EG-POOZ25-X

SUBSYSTEM WAME: ELECTRICAL PCWER GINEFATION - CAYD, RERERLC

= E T W o R D LS T M e sy o e

PART HAME
VENDOR NAME
oAl GISCONRECT, 02 HRINTL DRAIN
@ FAIRCHILD
a LRy O1SCONNECT, 02 HRINTL DRAIN
= FAIRCHILD
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@ EXTENDED DESCRIPTIOM OF PART UMDER AMALYSIS:
DISCONNECT, Q2 HORIZONTAL CRAIM

a REFERENCE OESTGHATORS:  40W4EP(RN2S

QUAHTITY OF LIKE [TEMS: 1
INE PER VEWICLE

a

FUKCTION:

REVIZION = 1 11/12/91

PART NUMBER
YEMCOR NUMHER

MC276-0610-0180
75371000-0180

MC276-0010-1180

FERTLICO-1130

PROVIOES 02 HORIZONTAL CRAIN CAPABILITY TO GROUND SUPFORT EQULIPMENT.
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PAGE ! 2 FRINT CATE: 24701792 1 4 T

FAILURE MODES EFFECTS AMALYSIS (FMEAY - CRITICAL FATLURE MODE

HUMEER: M4-|pG-P0025-01

REVISION# o 1L/12/91 17
SUBSYSTEM: ELECTRICAL POWER GENERATION - CRYD, GENERIC
LRU :O[SLOMNECT, 02 HRINTL ORAIN CRITICALITY OF THIS
[TEM NAME: DISCONNECT, 02 HRINTL DRaIN FAILURE MOOE:1R3

MMMk o e e m  m a — .__---___.,,,._...._-_-_-.—____..._.----.—..--.—...._,_‘,_____--_-

FATLURE MODE;
FALS OPEN OR INTERNAL LEAKAGE

MISSION PHASE:

Lo LIFT-0FF
pia) OM-CREBIT
23 LE-ORBIT

'
- [y
o = I

YEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
: 103 [DISCOVERY
: 104 ATLANTIS

;105 ENDEAYQUR

CAUSE:
MECHANICAL SHOGCK, VIBRATION, CONTAMINATION

CRITICALITY 1/1 OURING IMTACT ABORT OKLY? MO
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REDUMDANCY SCREEW A) PASS

B) FALL
C) PASS
PASS/FAIL RATIGHALE:
A)
B)

AEJUNDANCY SCREEM B - POPPET SEALING INTEGRITY.IS NONVERIFIASLE OUE T2
(HETALLATION OF FLIGHT CAP.

T T A g R T L P ey B ke g o

{A) SUBSYSTEM:

NO EFFECT AFTER FIRST FAILURE. A FLIGHT CAP IS INSTALLED ON QISCONMECT
wHICH PROVIDES A SECONDARY SEAL.
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SAGE: 3 _ PRINT DATE: 04/01/82 1

FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MOOE
MUMBER: M4-155-PD025-01

b N

m (B} IKTERFACING SUBSYSTEM(S):
SAME A5 {4}
a (C) MISSION:
SAME A5 (4)
o {D) CREW, VEHTCLE, AND ELEMENT(S):
SAME 43 (A)

m {E) FURCTIOKAL CRITICALITY EFFECTS:
JTAERGE A5 A RESULT OF AN RIDITIONAL FALLURE OF THE ASSOCIATED 02 FLITET
SAP, MAY FESULT IN LOSS OF ai_ THRET FUEL CELL POWERPLANTS (L85 OF
CREW/YEH[CLE) DUE TQ LOSS OF SYSTEM PRESSYRE *F BOTH WANIFOLD SOLATION
YALVES FAIL TO CLASE,

ﬂ*‘-*-‘---ﬂw-'--------4*ﬁ---4-------———-q'-—--———————ﬂ---—----- -------------
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B {A) DESIGN:
POPPET (5 SPRING-LOADED CLOSED, SYSTEM PRESSURE AIDS IN SCALING PCPPET,,
POPPET "RAVEL [5 PERPENDICULAR TO fAUNCH ACCELERATION FORCES. LARFED
METAL-TD-METAL SEAT, LOCKING PRESSURE CAP SROVIDES A DUAL acAL. 1C

[ MICROW #IL7cR AT GROUND HALF COUPLING INLET, ALL COMPONENTS .COMPATIALE

WITH WORKING FLUIDS. BQOY IS CONSTRUCTED 4F INCOMEL 718 CORROSION
RESISTANT STEEL, :

B (B} TEST:
CUALIFICATION TESTS INCLUGED; MECHANICAL SHOCK (20 G AT 1063 PSIG),
SINUSDIDAL VIBRATION (+/- Q.25 § PEAK}, RAHDOM YIBRATION (1.0 3 SOQ/HZ
FOR 14 MINUTZE AND 0.5 G SO/HZ FOR 14 MINUTES), AHQ THERMAL CYCLED (4
1IMES FROM CRYQ TEMPERATURE TQ +350 OEG F , 5 QPERATIONAL CYCLES JER
*HERMAL CYCLE), AND QPERATING CYCLES {2000 AT BOTH -297 DEG 7 AND
AMBIENT VEMFERATUREY.

ACCEFTANCE TESTS [NCLUDE; PROOF PRESSURE TEST IN THE UNMATED “ODE AT
1525 PSEG FOR A MINIMUM OF S MINUTES, LEAK TEST FOR INTERNGL LEAKAGE
PAST POPPET AT 1060 PSIG AND THE PQPPET SPRING FORCE VERIFIED WETH THE
DISCONMECT'S INTERFACE SIDE PRESSURIZED AT 20 P51G, WITH THE DOWNSTREZM
SIOE VENTED TO ATMOSPHERE.

CHRSO: LEAK CHECK PERFCAMED EYERY TURNAROUND.

w {C) IMSPECTION:
AECEIVING INSPECTION
TEST REPORTS AND MATERIALS CERTIFICATIONS ARE MAUNTAINED CERTIFYING
MATZRIALS AND PHYSICAL PROPERTIES.
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IGEr A | PRINT DATE: Qd/01/52 147

' FAILURE WOOES EFFECTS AMALYSIS [fHEA] -- CRITICAL FATLURE ®ODE
& NUMBER: M4-1Bg-PDQ25-01

CONTAMEMATION CONTROL
ALL [NTERNAL PARTS AND INTERNAL SURFACES OF THE DISCOMNECT SHALL BE ;
LEANED TO LEVEL 2C0A OF MADLLO-3G1, s & ﬂf{ L5 g W-/-"_T;'J ([-'}(;.f-{_?/{/'

— -
ASSEMBLY/INSTALLATION RiOL TO M T

CISCONNECT BODY QRIFICE, POPPET STEM QOIAMETERS, AND OTHER CRITICAL “
JIMESSICNS ARE YERIFIED BY INSPECTIIN, TORQUES AND SURFACE FINISH ARE

YERIFIED. L2G OF CLEAN ROCM AND TOOL CALIBRATION ARE VERIFIED. SEALS

ARE ¥ISUALLY EXAMINED PR{QR T INSTALLATION FOR QAMAGE AND CLEANLINESS.

2L CLEANED SUBASSEMSLIES SEALL 2% HANDLED IM A CLASS 100,000 CLEAN

A0CH A5 DEFINED (M FED-5TD-209,

CRITLCAL PROCESSES
PARTS PASSIVATICN AND ALL WELDS ARE VERIFIED 8Y INSPECTION,

NONDESTRUCTIVE TEdTING
WELDS ARE FLUCRESCENT PENETRAKT INSFECTED, USING LGX CCMPATIELE
FEMETRANT MATIRIAL.

\.l',l:-

o

TZSTING :
THE POPPET EXPERIENCES INTERNAL LEAKAGE TEST AND POPPET SPRING FOOCE
. TE5T OURING THE ATP WHICH [S VERIFIZD 8Y INSPECTION,

HANDLING /PACKAG ING
PACKAGING FOR SHIPMENT [S VER{FTED BY INSPECTION.

(D) FAILURE HISTORY:

CAR MO. AB9963-010 HZ KSC, O¥-102, GROUND CHECK *
£B9964-010 02 KSC, OV-102, GROUND CHECK
ACL626-010 02 KSC, OV-102, GROUND CHECK
ACB971-010 H2 KSC, OV-102, GROUND (HECK
AC7021-010 02 KSC, OV-102, GROUND (HECK +
09914-010 H2 KSC, OV-104, GROUMD CHECK
£01180-010 H2 KSC, OV-102, GROUND CHECK

THREE 02 AND 4 H2 FilL AND VENT DISCORNECTS HAVE BEEN REPORTED LEAKING.
LEAXAGE HAS BEEN ATTRIBUTED TO CONTAMIMATION FROM THE WORKING
SNVIRONMENT IN ALL CASES.

* _ [N TWO CASES, LEAKAGE FELL WITHIN SPECIFICATION ONCE THE DISCONNECT
WAS CYCLED OR FLUSHED.

l NOTE: A GEXERAL REQUIREMENT HAS BEEN INCORPORATED 7O THE FILE 111
EPG/PRSD CMRSD REQUIRING THE FLUSKING QF ALL AHC/GHC INTERFACES WITH
FREON 7F PRIOR TO DISCONNECT MATING,

CAR NO. AB1934-010 SUPPLIER, QUALIFICATION

M&-185 - 123



LG

i

: 5 PRINT DATE: 14/01,92

FAILURE MOGES EFFECTS ANALYSIS (FMEA) .. CRITICAL FAILURE MODE
HUMBER: H4-1BG-?0075.0]

*B3544-010 suEp 123, LSALIFTTATION
2336Q7-010 SUPPLIER, JUALIFICATICN

T A2 FILL AND YENT AND AN K2 HORIZONTAL J7ATN OTSCONNECT EXHTBITZD
Qel of SPECIFICATION LESKAGE PAST DGPPET CURING 175 QUALIE[FAT{oN TEST.
TRE CAUSE F LEAKAGE WAS THE RESULT OF A PITTED POPPET Seat BREA, TRIS
COAOITIIN W2S DETERMINED "0 BE 3 RESULT OF CONTAMINATICN WHICh WAS
[4T200UCED 3¥ THE SUPPLIER,

cCRRELTIVE ACTION INCLUCED [MFLEMENTING FILTERS INTO THZ SUPPLIER'S
TEST SETUPS.

-ARONO, A8831-01% SPRITC3  sTh

SN2 FL_L 2AD VENT J[SCSHMECT ZXATSITES QUT oF SPECIFICATION FLOW PasT
PLFPLT WITH THE DISCONNEZT'S [NTZRFACE SiOE FRESSURIZED AT 20 PSIG, T
POPZET SPRING SHOULD HAYE PREVENTED FLOW, THE GUT QF SPECIFICATION
LEAKAGE WAS ZAUSED 8Y EXCESS CONTAMINANTS WITHIN THE UMIT WHICH wAS
DETEAMINID TO HAVE SEEN [NTROODUCED OURING ASSEMALY,

SORRECTIVE ACTIQN INCLUGED CAUTIANING PERIONNEL TO MAINTAIN CLEANLINE3S
CURING ASSEMBLY AND RANDLING oF PLATONNECTS. '

WE

SAR NO. A6C41-910 SUPPLIER, ATP

=N H2 FILL AND YENT DISCONKECT £YHER[TZD ouT JE SPECIFICATION LEAXAGE

PAST POPFET DURIKG ITS ACCERTANCE TEST, TAE LEAKAGE WAS JETERMINEL 70 .
=E CAUSED BY & SCRATCH N TME POPPET facst, '

LCRRECTIYE ACTICH [NCLUDED CAUTIONING ASSEMBLY PEASONMEL TO EXERCISE

ADDITICMAL CARE [N HANOLING OF CRUTICAL PARTS.

L~R NQ. AEB472-010 SUPPLIER, ATP

=N 2 FILL AND YENT DISCOMNECT EXHISITED OUT Qf SPECIFISATION POPPET
LEAKAGE DURING ITS ACCIPTANCE TEST. THE PROBLEM WAS CLOSZD AS AN ATP
SCREENABLE FAILURE.

@ {E) OPERATIONAL USE:
HQ LAEW ACTION AFTER FIRST FAILURE, AFTER SECOND FAILURE CREW WOULD
[SOLAE LEAK BY CLOSING MANIFOLD VALVES AND SHUTTING DOWN FUEL ~ZLL
STWERPLANT #3,
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RELIABILITY EHGIMEERING: M, 0. WEST
0z31GN INGINEERING : M, M. SCKEIERN
QUALITY MANAGER ;0. J. BUTTNER
HASA AELIABILITY :

HASA SUBSYSTEM MANAGER :

MASA QUALITY ASSURANCE -

M4-1BG - 134



