*_'I.J' L= Bl g

L 1 LI S TE PN A - [TV .- - -

PAGE: 1 : ' . - PRINT DATE: mmms -

[ FAILURE MODES EFFECTE ANALYSIS (FMEA) - NON-CIL HERDWARE
_ NUMBER: MB-1MR-E001-X

SUBSYSTEM NAME: ECLSE - EXTERNAL &IRLOSK

REVISION: 2 g1i5/ms
PART NAME PART NIRAEER
VEMDOR NAME : YENDOR NUMEBER
=W © VALVE, EQUALYZATICMN " MC250-00040012

. CARLETON TEGHNOUGIES . 2763-0001-%

FART DATA

EXTEMDED DESCRIPTION OF PART UMEER ANALYSIS:
EXTERMAL AIRL OCK AFT HATSH EQLALFATION VALYE

REFERENCE DESIGNATORS;

QUANTITY OF LIKE [TEMS: 2 - -
™D ' ' -

FUNCTION: .

PROVIDES FOR EQUALIZING PRESSURE ACROSS THE EXTERNAL AIRLCCK AFT HATCH,

BETWEZN THz EXTERNAL AIRLOCK AND THE SPACELAB FOR MIR 1 OR BETWEEN THE
EXTERNAL AIRLOCK AND FAYLOAD BAY FOR MIR 2, EACH VALVE OPERATES
INCEPENDENTLY WITH POSITIVE DETENTS AT TwD F'DSI"I'ICINE VALVE CAN BE
ACTUATED FROM EITHER SIDE OF HLTCH, C - : -

REFERENCE DDCUHE?-IT‘R:' Mﬂ?ﬁv593325 -
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rAlLLIﬂE MGﬂ'ES EFF'=GTE AHAL‘!’EIE (FMEA) -~ NDH Cﬂ. FAILI..IFI.E MODs
NUMSER: ME-TMR-E0O0T- 03

- - . " REVISION# 2 9145085
SUBSYSTEM NAME: ECLSS - EXTEANAL ARLOCK - .
LRU: VALVE, EQUALIZATION CRITICALITY OF THIS

[TEM NAME; VALVE, EQUALIZATION ’ FAILURE MODE: “R3

FAILURE MODE:
FAILS TOOFEMN

MISSI0N PHASE:

el ON-CREIT

VEHICLEFAYLDADYRIT EFFECTIVITY: 104 ATLANTIS

T CAUSE:

CONTAMINATION, PHYSICA)L BINDINGJAMMING, GCRROSION. VIBRATION. MECHANIGAL
SHOCK

CAMCALITY 174 DURING INTACT ABORT ONLY? ND

CAIMCALITY 1RZ DURING INTACT ABORT-ONLY {AVICNICS ONLY)? Nig

REDUNDANCY SCACEN A)PAES

BY M
i - C) PASS
PASSFALL RATIONALE!
A} T - _
B -

| Nia- AT LEAST TWO BEMAINING PATHS ARE DE']“ECT.!.BLE I FLIGHT.

c]-" : . .

METHOD OF FALLT. DETECTION;

. OBSERVATION - DELTA PRESSURE GAUGE AT EXTERMNAL AIRLOCK AFT HATCH,

CORAECTING ACTION: MIA 1 » USE REDUNDANT EQUALIZATION VALVE) TO EQUALIZE
PRESSURE BETWEEN EXTERANAL AIRLOGK ANG SPAGELAS. :
MLILT-MIA - UTILIZE: (1) REDUNDANT EQUALIZATION VALVE ON EXTERNAL AIRLOCK AFT
HATCH, (2) INTERNAL MRLOCK DEFRESSURIZATION VALVE, OR {3) EVA *C" HATGH

.F_DLJ.&L]._'[.I:.TIGN WALVES TO E_QUP;LIZE AL OCHIOUTSIDE FRESSURE.

AEMABKSIAECOMMEMDATHONS: '

EXTERNAL AIRLOCK AFT HATCH SHOULD NOT BE CFENED IF PRESSURE BETWIEDN
EXTERNAL AIALCCK AND SPACELAE TUNNEL CANMOT 3E EQUALITED (MIS 1 ONLY)
EXTESMNAL AIRLCSE AFT HATGH AN BE USED FCJF! EvA PURPOSES (M UL'I'I-r..In'—l GNLY‘J
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FAILURE MODES EFFECTS AHAL‘I'SIS [FHMEA)~ NON-CIL FAILURE MCDE =
HUMBEFL Ma-1MR-ER0= 03"

- FAILUAE EFFELCTS -

{A} SUBSYSTEM: ' - :
MIR 1 - N3 EFFECT FIRST FAILURE. SECOND FAILURE - LOSS OF ABILITY 7O EOUALIZE

- PRESSURE BETWESN EXTEANAL AIRLOCK AND SPACELAB RESULTING [N THE INABILITY
TO GPEN THE AFT HATCH FOR CREW ACCEES TO SPACELAB,

MULTIGIR - ND EFFECT. EXTERNAL AIRLOCK AFT HATCH REMAINS CLOSED DURING
NOMINAL WMISSION. '

[B) INTERFACING SUBSYSTEM(S):
NG EFFECT ON OREBITES INTERFACING SUSSYSTEMS.

_{E) MISSION:

KIS 1 - MO EFFECT FIRST FAILURE. SECOND VALVE FAILUF{E Wit L' PRECLUDE
SPACELAD DPERATIONS,

MULTI-UR - NO EFFECT OMN & NOMINAL MISSHON,

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

MIA 1 . ND EFFECT ON SREW OR VESICLE
MUL THaIA - NG EFFECT LINTIL ALL MEARS OF EQUALIZING EXTERNAL AIRLOCK AND
OUTSIDE ATMESFHERE IS LDST. -

{E) FUNCTIONAL CRITICALITY EFFECTS:

FIFST FAILURE (FIRST EQUALIZATION YALVE FAILS TO OPEN) - NO SFFECT.

SECOND FAILUPE (SECOND EQUALIZATION VALVE FAILS TD OPEN) - INABILITY TO
EOUALIZE PRESSURE ACHCSS EXTERNAL ARLOCK AFT HATCH, LOSBE OF CARFAELITY
TO OPEN HATCH RESULTING IN PARTIAL LOSS-OF MISSION ORIECTIVES [SPFACELAE

- GPERATIONS) - CRIMICALTTY 283 CONDITION (MIR-1}: DR INABILITY TO VENT OUT
EXTERNAL AIRLOCK PRESSURE THROUGH THESE WALVES [MULTI-MIR). -

. THIRD & FOUR~H FAILLURES [INABILITY TO OFEM BOTH EQUALIZATION VALVES ON EVA
0= BATEH) - INABILITY TO VENT QT TUNNEL AI:-APTER PRESSURE-THROUGH THESE
vALYES (MULTI-MIR); - _

FIFTH FAILURE INTERNAL AIRLOSK EIEF'FIEEELIHEATIDN VALVE FRILE TO QPEM]) -
LOSE OF CARABILITY TO EQUALIZE FREESUAE EETWEEM OOS AND OUTSIDE
ENVIROQNMENT, FAILURE TO EQUALIZE PRESSLIRE WILL PRECLUDE OPENING OF
TUNNEL ADAFTER ‘C" HATCH AND EXTERNAL AMRLOCK AFT HATOH RESULTING IN THE
INAEILITY T4 PERFORM AN VA (MULTI-MIR}, .-

BXTH FALURE {FAILURE NECESSITATES AN EVA TD GDFIF[EGT ACHIT 1 CONDITION) - -

=‘DE-EI'ELE LOBS OF CREW AND VEHIGLE » GRITICALITY 1 P-... G‘DNDI‘I‘ICIN I[MULTI*-MP]

DESIGHN CRMICALITY {PRIOR TO DOWNCRADE, DESCHIBED N [F}h EHE - )

(Fy RATIONALE FOR CRITCALITY DOWNEGRADE:

NONE, -CRITICALITY 15 EEING UPGRADRED TO A 1R2 DASED ON INABILITY TO PERFOAM, J‘
CONTINGENCY EVA WHEN ﬁn:C.‘I-LFIFl':D

~TIME FARAME - s

" TIME FROM FAILURE TO GRITICAL EFFECT: HOURS TC DAYS
TME FROM FAILURE OCCUARENCE TD DETECTION: SECONDS

TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: SECONDS TO MINUTES
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FAILURE MODES EFFECTE ANALYSIS (FMEA)} — NON-CIL. FAILURE MORE

NUMEEH' MH-*!MFI‘.-—EDM 03

IS TIME REGQUIRED TG IMP‘LEMEH‘I’ CGHHEC‘I‘WE ACTION LESS. THAN TIME TO EFFECT?
YER i )
RATIONALE FOR TIME TC cnﬁnsc‘rma Ac"nr_m vs TIME TC EFFEC".’:

CREW WOULD FAVE ENCUGH TIME TO.DFEN SVA "G HACH EQUALIZATION YALVES
GR INTERNAL AIRLOCK MANUAL DEFPRISS VALVE TO EQUALIZE PRESSURZ TO THE
OUTZIDE ATMOSPHERE BEFORE THE NEED FOA CONTINGENSY EVA BECAME
CATASTAOPHIC.

HAZARDS REPORT NUMBER{S): DM1OHACEF)

HAZARD{E) DESCRIPTION;

S\'A HAZARD.

T APPROVALS -
PROOUCT ASSURANCE ENGR. : ~ M. W. GUENTHER "}sm‘ Ao, Ak
DESIGN ENGINEER ¢ KL KELLY : E}- urﬁ%f.f
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