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FAILURE MOOES EFFECTS ANALYSIS (FMEA) — NON-CIL HARDWARE
: : - o HUMBER: M&-1MR-E008-X

EUBSYSTEM KAME: ECLSS - EXTERMAL ARLOCK

REVISION. 2 4H 5195
PAFRT NANE PART NUMBER
VEMICH HAME YEHDDR NUMBER
LA : GAUGE, GELTA PRESSURE mME 2500000007
CARELTON TECHMOLOGIES 2787-0001-7

PAAT DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIE:
EATEANAL AIRLOCK AFT HATCH DIFFERENTIAL PRESSURE GAUGE

REFERENCE DESIGHATORS:

QUANTITY OF LIKE [TENS: 2 - : -

WG

EUNCTIOIN:

PRAOVIDES STATLS OF EXTEANAL AIRLDTK AFT HATCH DIFFERENTIAL PRESSGLIRE
BETWESN EXTEAMAL AIRLDCK AND SPACELAR FOR MIR Y OF BETWEEMN EXTERMAL
AIRLOCK AMD FAYLCAD BAY FOR MULTHMIA, S0 THAT CREW CAN ASCERTAMMN
LORDITIONS BEFORE OPENING THE HATCH. GAUGE WEASURES GELTA PRESSURE

BETWEEN PLUS 20 AND MINUIS 20 PSID AN IS LOCATED ON BOTH SIDES OF THE
EXTERMAL AIRLDCK AFT HATGH, - -

- REFERENCE DOCUMENTS: MO?2-533828
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FAILURE MDDES EFFEETS ANAL"I"S}S [FEA} — NOH—CI‘L FAILURE IJ'IGD'E
NUMBER: WE-1MR-Eod8- 01

; - . _ : - REVISION# - . . SA&EE
SUBSYSTEM NAME: ESLSS - EXTERNAL AIRLOCH = - -
LAU: GAUGE, DELTA PRESSURE _ CARTICALITY OF THIS
MEM NANME: GALGE, OELTA FAESSURE FAILLIRE MODE: iR
FAILURE MODE: 3
LEAKARE ) +

MIEEION PHASE:
00 . ON-ORRIT

YEMICLEPAYLOADAIT EFFECTIVITY: 104 ATLANTIS

GALSE:
CORROSION, ULEF.ATIDN MEGHANlGAL SHOCK, F'DFIDE!TY

CAMCALITY 11 DURING INTACT ABORT GNLYT ND

CRITICALITY 1Rz DURAING INTACT ABORT DNLY (AVIONSCS ONLY)? NIA

REDUNDANCY SCRAEEN A) PASE

B) WA
- @) Pass
PASS/FALIL RATWOMAL F: - .
A.:' _' . ) ..
B o -

N/& - AT LEAST TWO SEMAINING PATHS ARE DETECTABLE IN FLIGHT.
o . ]

METWOD OF FEAULT DETECTION:

INSTHUMENTATION - DELTA-PRESSURE INDICATION. PHYSICAL ORSERVATION -
INABILITY TO REPRESEURIZE ODE FOLLOWING EVA [WIR 1) OB LOSS OF PRESSURE
WITHIN 05 (MULT-MIR). )

CORRECTING ACTION; MIR 1 - THE RATE OF LEAKAGE AND THE FEASIBILTY OF
COMPLETING THE MISSION DR EVA CAN BE DET=AMINED,

WMULTFMIF - CREW COULD CLOSE ARPROPRIATE HATCHIS) TCHISOLATE LEAKAGE.

REMARNS/AECOMMENDATIONS:” e
N'DN_E S - "

- FRILURE EFFECTS -
{A) SUBSYSTEM:
MIR 1 - INABILITY TO ISOLATE SPACELAB ENVIRDNMENT FROM EXTERNAL AIRLCCK.

MULTI-MIR - LOSS OF 130LATION BETWEEM EXTERMEL AIRLGCK AND CUTSIOR
ENVIRONMENT.
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". ] FAILURE MODES EFFECTS-ANALYSIS (FMEA) - NON-CIL FAILURE MODE
) S ) . NUMBER: M&-1MA-E00S- 01

{B} INTERFACING SUBSYSTEM(S): :

| MIR 1 :NO EFFECT DURING 1WA SINCE-EXTERANAL &IRLOCK AFT HATCH REMAINS OPEN.
POESIBLE EXCESSIVE LOSS OF CONSUMABLES IF EVA 1S GONDUGCTED FOLLOWING
SWVILAR FAILURE OF SECOND DELTA-PRESSURE GAUGE.
MULTI-MIA - SLOW PRESSUAE LEAK TO OUTSIDE. LOSS OF CONSUMABLES WOULD
NOT EXCEED AIA MAKEUP CAPABILITY OF THE OREITER ECLES SYSTEM,

LG MISSION:

*  ND ERFECT FIRST FAILURE. SIMILAR FAILURE OF SECOND DELTA-FRESSURE GAUGE
WDULD LOOSE CAFPABILTTY TO FERFORM PLANNSD EVA OQUT EXTERNAL ARLOCK AFT
HATCH DUE TG INADSOUATE CONSUMABLES TO REPRESSURIZE AIRLOCK & SPACELAR

< | (IR 1 ONLYY VOLUMES FOR RETURN TO CREW MDDULE (M 1 & MULTI-MIB): OR - -
RESULT IN PDSSIBLE LOSS OF MISEION OR EARLY MISSION TERMINATION DUE TO
EXCESSIVE LOSS OF GONSUMABLES {MULTI-MIR ONLY).

" (D} CAEW, VEHICLE, AND ELEMENT{S): ' .
NO EFFECT FIRST FAILURE. LEAKAGE OF SECOND DELTA PRESSUSE GAUGE ON SaME
HATCH COULD JEQPARDIZE THE SAFETY OF EVA CREWMEIMEERS IF EVA IS REQUIRED
OUT EXTERMAL EXTERMNAL AIRLOCK WHEN ORBITER & MIR ARE NOT DOCKED {MIR 1]
OR JECPARDIZE THE SAFETY OF CREWMEMBEERS DURING IVA DUE 70 LOSS OF
PRESSURE {MULTI-MIR), - _ .

(£) FUNCTIONAL CRITICAL{TY EFFECTS:

& EFFECT FIRST FAILURE.

SECOIND FAILLURAE (LEAKAGE OF SECOND DELTA PRESSURE RAUGE ON SAME HATCH]

MIF 1 - EXCESSIVE LOSS OF CONSUMWABRLES WILL PREVENT FEFRESSURIZATION OF

AIRLOCK ANDLSPACEL AR VOLIMES IF EVA IS PERFURMED OUT EXTERNAL AIRLOCK

UPRER HATCH WHEN CRBITER & MIR ARE NOT DOCKED. EVA CREWMEMBERS GOULD

BE LOET SINCE AIALOCK & SPACELAR VDL UMES CANNDT BE REPRESSLUALZED FOR

- RETURN TG CABN [EVA CREWMEMEERS MUST REMAIN IN INTERNAL AIRLOCH DURING

LANDING), o o=

SULTWMIR - (1] EXCESEIVE LOSE OF PRESSURE WITHIN FABITABLE AREAS, CREW

- | saAFETEDFARDIZED VPG LOSS OF CONSUMABLES DURING VA, (2} POSSIBLE LDES

- —OF EVA CREWMEMBEAS IF SECOND FAILURE OCCURS DURING BVA QUT EXTERNAL
- AIRLOCHK . BINCE AIRLOCK VOLLUME CANNOT BE REPRESSURIZED FOR AETURN TO
" CRAEW GAEIN. [EVA CHEWMEMBERE MUST REMAIN IN AIRLOGK UNTIL LANDING). THIS
WOLLD REQUIRE AN ADDITIONAL FALUAE TD OPEN TUNNEL ADAPTER “C* HATCH
SINCE THIS HATEH 1S PRIMARY FOR PERFORMING AN EVA, - - - :

_DESIGN CRITICALITY {PRIOR TO DOWNGRADE, DESCRIBER IN (F)f 1R2

(£} RATIONALE FOR CRITICALITY DOWNGRADE:

THIRD & FOURTH FAILURES (INABILITY TO CLOSE FIFTH MATCH AND GREW CABIN
HATCH) DCCUR DURING UNDOGKED IvA ACTIVITIES - LOSE OF CAPABILITY TO ISDLATE
EXTERNAL LEAKAGE OF HABITABLE PRESSURE FAOM CREW CABIN RESULTING N -
EXCESSIVE LOSE OF CONSUMABLES: CREW SAFETY JEQPARDIZED UFON LOSS OF
CONSUMABLES. ' _

~TIME FRAME -

TIME FROM FEILURE TO CRITICAL EFFECT: HOURS TO DAYS

TE FROM FAILURE DCCURRENCE TO DETECTION: SECONDS TO MINUTES
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FAILLURE MODES EFFECTS AMALYSIS [FMEA) — RON-CIL FAILURE MODE.
i ' ' NUMEER: MB-1MRA-E008- 01

TIME FROM DETECTION TO COMPLETED COARECTIVE ACTION: SECONDS

12 TIME REQUIRED TO IMPLEMENT CORMECTIVE ACTION LESS THAN TIME TO EFFECT?

YES

RATIONALE FOR TIME TO CORRECTING ACTION YS TIME TR EFFECT:

CREW WOLLD HAVE ENOUGH TIME TO ISOLATE EXTERNAL LEAKAGE QOF HAS[TABLE
PRESSURE BY CLOSING THE APPROPRIATE HATGHES BEFOAE THE PROBLEM BECAME
CATASTROPHIC.

KAZARDS REPDRT HUMBER({E): ORBI £11

HAZARDYS) DESCRIFTION:
LOSS OF HABITAELE PRESEURE
= APPROVALS -
FAODUCT ASSURANCE ENGR. . : M. W. GUENTHER
DESIGN ENGINEER : KJ.EELLY
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