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" FallURE MODES EFFECTS AMNALYSIS (FMEA)— NOM-CIL HARDWARE
~ NUMEER: MB-1MR- =IJD1 X

SUBSYSTEM NAME: ECLEE - EXTERMAL AIRLOCEK

| REVISICN: 2 g/ 5/m5
PART NAME . PART MUMEER
VENDOR NAME YENDOR NUMSER
LAL * VALVE. EQUALIZATION T MCESC-000L-0012

_ CM?LETQN TECHNOUGIES ) ZTa3-0001-4

PART DATA

EXTENDED DESCRIFTION OF FPART UNDER ANALYEIS:
EXTERMAL AIRLOCK AFT HATCH EQUALIZATION yaLVE

REFERENCE DEEIGNATORAE:

QUANTITY OF LIKE (TEMS: 2 -~ -

TWO : -
FUNCTION: . .

PRCOVIDES FOR EQUALIZING FRESSURE aCRJSS THE EXTERNAL AIRCDCK AFT HATCH,
BETWECN THE EXTERNAL AFLOCHK AND THE SPACELAB FOR MIR 1 QR BETWEEN THE
EXTERAMNAL ARLOCK AND PAYLOAD DAY FOP MIR 2. EACH VALYE CPERATES
INDEPENDENTLY WITH POSITIVE DETENTE AT TWO PGQTrDNS VALVE CAM BE -
ACTUATED FROM EITHER SIDE OF HATCH. ) - )

REFERENCE DDC‘UHENTE: M'U"?'E-EQE-EEE -
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[ FAILURE HQDEE EFFEC—TS AHAL‘l"StS TFMEA) — NDN*C-IL FA]LUFTE MOUE
NUMEBER: M8 MH—EDCH-

R T .. . . PEVISIONY 2 | 315085
SUBSYSTEM NAME: BCLSS - EXTEANAL AIRLGCHK -
LRU; YALVE, EQUALIZATION CRITICALITY QF THIS
| ITEM NAME: VALVE, EQUALIZATION | FAILURAE MODE: iR3

(g =

FAILURE MO0E!
FAILS TO CLOBE, INTERNAL LEAKAEE

MISSION PHASE:
Qg ON-ORBIT

VEHICLEPATYLOARMIT EFFECTIVITY: 102 ATLANTIS

CALUSE-

uamm:mnnw =’HYEJDAL SINDINGEAAMMINS, CORBOSION, wERATIGN MECHANIGAL
BHOCK, PORDEITY

CRITICALTY 11 DURING INTACT ASORT ONLYT NO

CRITHEALTTY 1R2 DURING INTACT ABGHT ONLY (AVIONICS OMLY)7 WA,

REDUNDANCY SCREEN A FJ'SS |

B] N/A
C)PASS _
'PASSFAL RATIONALE: - -7
o . S ]
n)

_NJA - SINCE EQUAL IZATION VALVE AND CAP ARE IN STANDEY REDUNDANCY TO EACH
CTHER FOR "INTERNAL LEAKAGE" FAILURE MODE

G}

METHOD GIF FAULT DETECTIGI\L )
NONE FOR FIRST FAILUAE, SECOND FAILURE: INSTRUMENTATION » DELTA- PHESSUHE
MNDICATION: AND VIBUAL OBSERYATION - INABILITY TO REPRESSURIZE ODS _

| *OLLOWING EVA (KR 1) OR LOSS OF PRESSUARE IN HARITABLE AREAIMULT-MIRY. ©

CORRECTING ACTION: FOR MIR 1 MO CREW ACTION RECHIRED IF CAR 1S INSTALLED.

REMAAKSRECOMMENDATIONS:

EFFECTS O EVA RECOVERY ARE MINIMIZED SINCE TUNNEL NJAFTEH "CTHATOH 15
THE PRIMARY HATCH FOR FEAFORMING AN EVa AND AN ADDED FIFTH HATCH WL
SOUATE TUNNEL ARAPTER AMD EXTERMAL AIRLOCHK VOLUMES.
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) FOR MULTI-MIR CREW COULD ISCLATE LEAKAGE BY CLOSING APFROFRIATE HATCH(S).
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FAILURE MODES EFFECTE ANALYSIS (FMEA] ~ NON-CIL EFAlLURE MODE.
T - - NUMEBER: MB1MB-E001-02

- FAILURE EFFECTS -

{A] SUESYSTEM:
LOSS OF PRIMARY SEAL.

{E] INTERFACING SUBSYSTEM(S):

MO EFFECT FIRST FAILURE SINCE GAR FROVIDES F_DJNDANT EEAL. SECOND
ASSQCIATED FAILURS {LOSS OF CAPT WILL CALUSE: {1} INABILITY TC ISCLATE SPACELAB
DURING REEPRESEURIZATION OF TUNNEL ADAPTER AND AIRLOCK WHUMES WHEN EVA
i& PERFRQEMED FLOR MIA 1 OF (2] LEAKAGE OF PRESSURE TO PAYLOAD BAY
AESULTING iN EXCESBIVE USE OF CONSUMASBLES FOR MULTH-MIR,

{21 MIEEION:

NO EFFECT Fth’T FAILURE. SZCOND FAILLIRE MAY FRECLLUDE A4 PLANNED SVA:

(D) CREW, VEHICLE, AND ELEMENT(S): } _

NG EFFECT FIRST FAILURE. POSSIBLE LOSS OF £vA CREWMEMEBERS DUE TO
INABILITY TO RECOVER FROM EVA [F SECOND ASSOCIATED FAILURE (1055 OF CAP)
OCCURS (MIA Y & MULTI-MIR), LOSS OF EXTERNAL PRESSURE IF SECOND ASSDCISTED
FAILURE [LOSE OF CAP) OOCURS BURING VA RESULTING IN SOTENTLAL LOSS OF
CREWMEMSERS [MULTI-MIF),

{E} FUNCTIONAL CRITICALITY SFFEATS:

FIAST FAILURE - NO EFFECT.

SECOND ASSCCIATED FAILURS {INARILITY TO MP-Tf EQUALIZATION VALVE CAR OR CAP
LEAKAGEY

IR 5 - N0 EFFECT ON EVA RECOVERY SINCE TUNMEL ADAPTER "0~ HATCH (5 THE
FRIMAAY HATCH FQR PERFORMING AN EVA AND FIFTH HATCH WILL ISOLATE TUNMNEL
ADAFTEA VOLUME FAOM EXTEANAL ARLOCK VOLUME., -

LR TR - LOSE OF EXTERNAL AIRLOCK PRESSURE TO DUTSIDE ATMOSFHERE,

INCREASED USE OF CONSUMASLES.
DESIGN CRITIGALITY {qua TO DOWNGRADE, DESERIBED IN (F)): 1R2

(F} RATIDNALE FOR CRITICALITY DOWNGRADE:

THIRD FAILURE [IMASILITY TO UTILIZE TUNNEL ADARTES =" HATSH FDRA PEH.—GRMING
AN EVA} - POSSIELE LOSS OF EVA CHREWMEMBERS IF EXTERNAL-AIALOCK VOLUME
CANNOT BE AEPRESELRIZED FOR BETURN TO CREW CASIN. {EVA CREWMEMEERS
MUST FEMAIN IN AIRLOCK UNTIL LANDING), (MIR 1 & MULTI-MIR)

THIRD & FOURTH FAILURES (INASILITY TO ELOSE CREW CARIN HATCH & FIFTH MATCH) -
LGSS5 OF CAPABILITY TO ISOLATE EXTERNAL LEAKAGE OF HABITARLE PRESSURE
COULE RESULT IN LOSS OF CREW AND YERICLE. POSSIBLE LGS5 OF POESSURE IN MIR
IF SECOMD FAILVRE QUUURS WHILE EXTERNAL AIRLOCK UPPER HATCHE 15 DPEN,
IMULTIMIR). .

= TIME FRAME -~

_THAE FROM FAILURE TO Cﬁ.ITIl:.ﬁ.L EFFECT: FOURZ TC DAYS

-

TIME FROM FAILURE OCTCURRENCE TQ DETECTION: S=CONKDSE TO MIMUTEER'

TIME FROM DETECTION TD COCMPLETED CORBECTIVE ACTION: SCCONDS
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FAILURE MODES EFFECTS ANAL‘I’SIE’ (FMEA} — NON-CIL FAILURE MODE
HUHBEH. ME-1MRA-EQ0 1~ 02

IS TIME REQUIRED TO IMPLEMENT CDHFIECTWE ACTJON LEES THAN TIME TO EFFECT"
FYER )

RATIQHALE FOR TIME TO CORRECTING ACTION VS TIME 70 EFFEET: i
SAEW WOULD HAVE ENCUGH TIME TO ISOLATE EXTERANAL LEAKAGET OF HAZITADLE
PRESSURE BY CLOSING THE APPAGPRIATE HATGHES BEFORE THE PROBLEM SECAME

wATASTROPHIC,
HAZARDS REFPORT NUMEBERI[S): OREI 511

HAZARD{S) DESCRIFTIDN:
L35S OF HABITABLE PRESSUPE:-

+ APPROVALS -

'PRODUCT ASSURANCE ENGR. © M. W. GUENTHER AM

DESIGN ENGINEER : K.JKELLY %
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