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FRILURE MODES EFFECTS ANALYSIS (FUEA) - NON-CIL HARDWARE
HUMBER: Ma-1MR-MO16-X

SUBSYSTEM MAME: MECHANICAL - EXTEANAL AIRLOCK

REVISION: 2 7505
PART NAME PART NUMBES
VENDOR NAME VENDOR NUMBER
LR 1 MIT. EXTERMNAL ARALDGK MISSICN VRZE-0C0005
5AU . SEAL, FEEDTHROUGH PLATE M23248/1-381

PART DATA

EXTENDED DESCRIFTION OF PART UNDER ANAL TSIS:
EXTERMAL AIALLCK, FEEDTHROUGH PLATE BULKHEAD SEAL

REFERENCE DESIINATORS:

QUANTITY OF LIKE ITEMS: €
Six

EUNCTION:

A BINGLE SEAL AT EACH FEEDTHROUGH PLATEMRLL KHEAD INTERFACE. 15 PROVIDED
AT SIX PLACES O THE EXTERNAL AIFLOCK T PREVENT LEAKAGE OF EXTERMNAL
BIALOSK PRESSUME AT THESE IWTERFACES. PMEA ALSD INCLUDES SEALING

. CAPABLITIES OF DYNATURE FITTINGS LOCATEDR OM FEEDTHROUGH PLATES,

AEFERENGE DOCUMENTS: VO75-332407
VO 332421
VD75-332422
VO28-34104E

Ma-1MR - 503
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FAILURE MCDES EFFECTS ANALYSIS (FMEA) = NON-CIL FALURE MODE
NUMEER: M8-1MR-M015-01

REVISION® 2 Sr15ms
SUBSYSTEM NAME: MECHAMCAL - EXTERNAL AITRLOGK
LAU: KIT, EXTERNAL AIRLOCK MISSION CRITICALITY OF THIS
TEM NAME: SEAL, FEERTHRQUIGH PLATE FAELIRE MODE: 1R2

FAILURE MODE:
LEAKAGE IC-RING SEAL}

MISSIOM PHASE:
oo ON-OREBIT

\FEHICLEFFA?];O#DM‘IT EFFECTIVITY: 104 ATLANTIS

CAUSE:

AGINGOXIDATION/SUBLIMATION, CONTAMINATIONFOREIGN ORBJECT/DEERIS,
DEFECTIVE PART MATERIAL OR MANUFACTLRIMNG CEFECT. INADEQUATES
EXCESSIVEAINEVEN SEAL COMPRESSION LOADS, MISHANDLING, THERMAL
DISTORTION

CRITICALITY 47 DURING INTACT ABORT ONLY® NO
CRITICALITY 1RZ OURING INTACT ABORT ONLY (AVIGNICS DNLY)? N/A

REDUINDANCY SCREEN A) FASS

8) N/A
€) PASS
PASSFAL RATIONALE:
A)
B]

NéA - AT LEAST TWO AEMAINING FATHS ARE DETECTAELE IN FLIGHT.

<)

METHCC OF FAULT DETECTION:

INSTRUMENTATION/PHYSICAL DBEERVATION - REQUCED PRESSURE (CONSUMABLES)
IN HARITABL E VOLUMES,

CORRECTING ACTION: CRAEW COULD ISOLATE LEAK BY GLOSING THE APPROPRIATE
HATCH{S).

AENARKSRECOMMENDATEONS:
FEED THROUGH PLATE CONTAINS A SINGLE O-RING SEAL

MS-1MR - 505
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FALURE MODES EFFECTS ANALYSS (FMEA} — NON-CIL FAILURE MODE
NUMBER: MA-TMRA-34818-41

= FAILURE EFFECTS -

(&) SUBSYSTEM;

LOSS OF SEAL INTEGAITY AT ONE FEEDTHROUGH PLATEEXTEANAL AIBLOSK
INTERFACE RESULTING IN LOSS OF ISDLATION BETWEEN EXTERANAL AIRLOCK AND
OUTSIDE ATMOSPFHEHE.

(B} INTERFACING SUMSYETEM{S):

REDUCED CONSUMABLES IN EXTEAMAL AIRLOCK, VESTIBULE TUNNEL, TUMNEL
ADAFTEHR, INTERNAL AIRLOGK, CABIM, AND SPACELAB ENVIRONMENT (MIF T ONLY)
WATH RATCHES A", FIFTH, EXTERNAL AIRLOGK AFT (MIF 1 ONLY), AND EXTERNAL
AIHLOCE, UPPER OPEM. EXTERNAL LEAKAGE WOULD NOT EXCEED AIR MAKEUP
CAPABIUTY OF ORBITER ATMOSFHERIC REVITALIZATION FRESEURE CONTROL
SYSTEM.

(C) MISSION:

FOSSIBLE EAFALY MISSION TERAMINATION IF SECOND SEAL FAILURE DCCURS PRICR TG
ROGCKING WITH MIR OR PRIOR TO COMPLETION OF IVA. LOSS OF CAPABILITY TO
PERFORM PLANNED EVA, .

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

KO EFFECT FIRST FAILURE, POSSIBLE LDSS OF CREW IF SECOND FEEDTHROLKEH
PLATE EEAL FAILURE OCCURS DUAING IVA AND EXSESSNE LEAKAGE SANNOT DE
ISOLATED.

{B) FUNCTIONAL CRITICALITY EFFECTS:
FIRST FEEDC THROUGH PLATE SEAL FAILUAE - SLIGHT LEAKAGE OF PRESSURE TO
QUTIDE ATMCSPHERE.

- BECOND STHGLE SEAL FAILURE WITHIN HABITABLE VOLLIME - EXSESSIVE LOSS OF

HABITASLE PRESSURAE WITH ALL HATCHES OPEN. SAFETY OF ORBITER AND MIR CREW
AND VERICLE JEOPARDIZED UPON LOSS OF CONSUMABLES. POSSIELE LOSS OF
PRESSUAE IN MIR IF SECOND FAILURE QCCUAS WHILE EXTERNAL AIRLOCK UPPER
HATCOH 15 OPEN,

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN [F)): 1R:2

(M RATIONALE FOR CRITICALITY DOWNGRADE: )

THIRD & FOURTH FAILURES (INABILITY TO CLOSE CREW CABIM HATCH & FIFTH HATCH) -
LOSS GF CAPARILITY T ISCLATE EXTERNAL LEAKASE OF MABTTABLE PAESSIAE
FROM CREW CABIN COULD RESLILT IN LOSS OF CREW ANC VEHIGLE,

- TIME FRAME -

TIME FROM FALLURE TO CRITICAL EFFECT: HOURS TO DAYS
TIME FROM FAK.URE QCCURRENCE TO DETECTION: MINUTES
TIME FROM DETECTIONM TD COMPLETED CORRELCTIVE ACTION: SECONDS TO MIMUTES

16 TIME REGQUMED TOQ MPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
YEE

ME-1MR - 5005
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FAILURE MODES EFFECTS ANALYEIS (FMEA} ~ NON-CIL FALLRRE MODE
: HUMBER: ME-1MR-M0156-01

RATIONALE FOR TIME TO CORRECTING ACTION V5 TIME TO EFFECT:

CREW WOULD HAYE SUFFICIENT TIME TO CLOSE APPROPHRIATE HATCH(S) TO ISOLATE
LEAKAGE FROM TRE CREW CABIN YOLUME BEFORE EXCESSIVE LEAKAGE SECAME
CATASTROPHIC.

HAZARDS REFDRT NUMBER(S): OAEI 511

HAZARD(S) DESCRIPTION:
LOSS OF HABITABLE PRESSURE.
- APPROVALS -
PRODUCT ASSURANGE ENGR. : M W GUENTHER % & A 700
DESIGH ENGINEER : T.5.COOK |

M8-1MR - 207



