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| FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL HARDWARE
NUMBER: M2-1MR-M013-X

SUEEYSTEM NAME: MECHANICAL - FXTERNAL AIRLOCK

[ REVISION: 3 S/15/9%
PART MAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LAU ! PLUG, LEAK TEST PORT M EZFE-00a0-0001
FARAT DATA

EXTENDED DESCRIFTION OF PART UNDER ANALYSIS:
EXTEANAL AIRLOCK UPPER HATCH LEAK TEST POAT PLUG

AEFERENCE DESIGNATORS:

GUANTITY DF LIEKE ITEMS: 1
ONE

FUNCTION:
THIS FLUG PROYIDES A SEAL FOR THE LEAK TEST PORT CONNECTED TO THE .
VOLUME BETWEEN THE DUAL (REDUNDANT} PERIMETER SEALS AROLIND EXTERNAL
AIRLOCK UPPER HATCH, THIS POAT IS USED WITH A PHEUMATIC PORTABLE TEST KIT
{C70-0749) TO VERIFY HATOH SEAL WTEQRITY PRIOR TO LAUNCH (AFTER
OPENING/ICLOSING THE KATCH],

REFERENCE DOCUMENTS: MO72-583828
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FMI-UH.E MOQUES EFFELTS ANALYSIS (FWMEA) - CIL FAILLRE HﬂDE
. NUMBER: M3-1MRA-M013-01

AZYISIONE - 3 oM 555
SUBRSYSTEM HAME: MECHANICAL - EXTERNAL AJALOCK
LAU: PLUG, LEAK TEET PORT CRITICALITY OF THIS
ITEM NAME: O-RING SEALS FAILURE MODE: 1R3

FAILURE MODE:
EXTEANAL LEAKAGE

MIS50N PHASE:
o0 ON-CABIT

VEHICLEFAYLOADIKIT EFFECTIVITY: 104 ATLANTIS

CAUSE:
ACINGOXIDATION/SUBLIMATION, CONTAMINATIONFOREIGHN OSJECT/DESRIS,
DEFECTIVE PART MATERIAL OR MANUFACTURING DEFECT, INADECQUATEEXCESSIVES

UNEVEN SEAL COMPRESSION LOADS, MISHANDLING, THERMAL DISTORTION
CRITICALITY 171 DURING INTACT ABOHT ONLYT NO
CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICE ONLY)? /A

REDUNDANCY SCREEN  A) FAIL
. B} NFA
) PASS

PASSFALL RATIONALE:

A}

FAILS SCREEN "A* BECAUSE INDIVIDUAL TEST POAT PLUG SEAL NOT VERIFIABLE ON
VEHICLE DURING GROUND CHECKOUT.

. B

MYA - AT LEAST TWO FIE-!AJMHE PATHS ARE DETECTABLE IN FLI'GI-IT

C} , Ten

METHOD OF FAULT DETEE“GH.
NONE FOA FAILURE OF BOTH LEAK TEST PORT PLUG SEALS. ADDITIONAL FAILUME OF
EXTERNAL AIRLOCK UPPER HATCH INNER O-RING SEAL CAN BE DETEGTED THROUGH

TNSTRUMENTATION & PHYSICAL OBSERYATION - LOSE OF O0E PRESSURE. -

- FAILURE EFFECTE -

{A) SURIYSTEM:
MO EFFECT PRET AND SECOND FAILURE, TWO SUCEESSIVE PLUG O-RING FAILURES
WILL CALISE ONLY THE LOSS OF EXTEAMAL AJALOCK UPPER HATGH QUTER SEAL
INTEGAITY. THE EXTERNAL MRLOCK UPPER HATCH INNER G-RING SEAL MUST ALSO
EAIL TO CALUSE A LOSES OF ISOLATION BETWEEN EXTERNAL AIRLOCK AND VESTIBULE

TUNNEL.
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| FALURE MCODES EFFECTS AMALYSIS (FMEA) — CIL FAILLFE MODE
} NUMBEHR: M&-1MA-MO13-01

(B) INTERFACING SUBSYSTEM{S):

MO EFFECT UNTIL LOSS OF BOTH PLUG O-RING SEALS AND LOSS OF EXTERNAL
AIRLOCK UPPER HATCH INNER SEAL. THEN LOSS OF PRESSURE TO OUTSIDE
ATMOSPHERE AND INCREASED USE OF O2/N2 CONSUMABLES WILL OGCUR WHEN
ORBITEA AN MIF ARE NOT DOCKED. INABILITY TO DEPRESSUAIZE VESTIBULE
TLINNEL FOR SEPARATION WITHOUT EFFECTING ODS VOLUMES.

(C) MISEION:

NO EFFECT DLIRING DOCKED MISSION SINGE EXTERMAL AIRLOCK LIPFER HATCH IS
OPEN DURING IVA. FAILURE OF 80TH TEST FORT PLLMGE SEALS AND INNER PERIFHERAL
SEAL ON UPPER HATCH FRMOA TO MIR DPOCKING WOULD RESLLLT 1IN LOSE OF D08
PRESSLIFIZATION AND EARLY MISSION TERMINATION.

{D}) CREW, YEHICLE, AND ELEMENT{S):
NO EFFECT FiRST FAILURE. LOSS OF CAPABILITY TO FERFORM EVA OR LOSS OF SVA
CRAEWMEMBERS FOLLOWING EVA, IF FAILURE OF REDUNDANT TEST PORT COUPLING
SEAL AND EXTERMNAL AIRLOCK UPPER HATCH INNER Q-RING SEAL OCCUR WHEN
ORBITER AND MIE ARE NOT DOCKED. :

{E]} FUNCTIONAL CRITICALITY EFFECTS: .

FIRST LEAK TEST PORT PLUG O-RING SEAL FAILURE - NG EFFRCT,

SECOND LEAK TEST PORT PLUG O-RING SEAL FAILURE - LOSS OF EXTERNAL AIRLOGK

UPPER MATCH OUTER SEAL INTEGAITY. S -

THIRD FAILURE (EXTERNAL AIRLOCH UPPER HATCH INNER O-FING SEAL):

WHEN ORBITERMIR ARE NCTT DOCKED; {1) IF THIAD FAILURE QCCURS DURING 1VA
| {CAMERA PREPARATION FOR DOCKING OFL SPACELAB OPERATIONS (MIR T ONLYY

EXCESSIVE LOSS OF CONSUMABLES GAN JEQPARDIZE CREW SAFETY: (2) IF THIRD

FAILURE OCCURS DURING EVA OUT EXTERNAL AIRLOCK, POSSIBLE LOSS OF EVA

CREWMEMEERS iF EXTERNAL AJALOCK VOLUME CANNOT BE ABPRESSURIZED FOR

Eﬂg% ;l:n CREW CABIN, (EVA CREWMEMBERS MUST REMAIN IN AIRLOCK UNTIL

IF THIRID FAILURE OCCUMS WHEN ORBITER/MIR ARE DOCKED, POSSISLE LOSS OF
. PRESSURE WY MIFS IE ISOLATION BETWEEN EXTERNAL AIFLOGK AND MIR IS LOST WHEN
EXTERNAL AIRLOCK IS DEPRESSURTED FOR EVA

DESIGN CRITIGALITY (PRIOR TO DOWNGRADE, DESCRIBED I (F): 173

() RATIONALE FOR CRITICALITY DOWNGRADE: .
FOURTH & FIFTH FAILURE {INABILITY TO CLOSE APPROPRLATE HATCH(S)) - FAILURE TO
ISOLATE LEAKAGE FROM CHEW GABIN RESULTING IN POTENTIAL LOSS OF CREW AND

"

+ THME FRANE -

TIME FROM FAILURE TO CRITICAL EFFECT: HOURS TO DAYS
TIME FROM FAILURE OCCIMRARENCE TO DETECTION: MINUTES
TIME FROM DETECTION TO COMZLETED CORRECTIVE ACTION: SECORDS TO MINUTES

13 TIME REQUIRED TO IMPLEMENT CORRECTIVE ACTION LEES THAN TIME TQ EFFECT?
YES . :
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| FALURE MODES EFFECTS AMALYSIS [FMEA) = CIL FAILUAE MODE
NUMBER; Ma-1MR-Ma12-01

AATIONALE FOA ﬂHE‘.TD COARECTING ACTION V& TTME TO EFFECT: .
CREW WOLULD HAVE SUFFICIENT TIME TO CLOSE APFROPRIATE HATCH(S) TOHISOLATE
LEAKAGE FROM THE CREW CABIM "-"ﬂLL'h'IE BEFDRE EXCESSIVE LEAKAGE BECAME

GATASTROPHIC.
HAZARDS REPOAT KUMBER{S): ORBL 511

HAZARD(S} DESCRIPTICN:
LOSS OF HABITARLE PRESSURE WHEN DABMER AND MIA ARE NOT DOCKED.

~DISPOBIMION RATIONALE-

(&) DESHEN:
C~AING SEALS IN LEAK TEET PORT COUPLING ARE ETH\"LENE PROPYLENE. O-AING

SEAL AT COUPLING INTERFACE FLANGE I3 BUTYL. RUBBER. PROTECTIVE PRESELIRE
LAF SEAL |5 REDUNDANT TO FOFPPET VALVE SEAL WHEN TEST FORT COUPLING IS NOT
IN USE. TEST PORT GOUPLING SEAL LEAKAGE WILL NOT RESULT IN LEAKAGE OF
HABITABLE ATMOSPFHERE OVERBOARD UNLESS EXTERNAL MRLOCK LFRER HATCH
INNER PERIPHERAL O-FIMNG SEAL ALSD FAILE,

(B) TEST:

ACCEPTANCE TESTS OF LEAK TE':TI' PORT COUPLING INCLUDE EXAMNATION QF
PRODGUCT, PROGE PRESSURE TEST AND OPERATIONAL TEST, PROGH PRESSURE TEST
OF THE LEAK TEST PORT (MALE HALF COUPLING) WITH PRESSURE CAP INSTALLED IS

30 PSIG TWT TIMEER FDR TWO MINLITES EACH. DPERATIONAL TEST OF THE LEAK TEST
PORT WITH PRESSURE CAP INSTALLED AND PUPFET HELD OPEN !5 15 PSIG GN2 WITH
LEAKAGE NOT TO GXCEED ONE BLUEBLE IN AIVE MINUTES., WITH PRESSURE CAP
AEMCWED AND 15 PEIG APPLIED, LEAKAGE 1S NOT TO EXCEED ONET BUEBELE IN FIVE
MINUTES.

QUALIFICATION TESTS: NO QUALIFICATION TESTS OF COUPLING WERE PERFDRMED.

OMASD - TURNAROUND CHECKOUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH
OMASD,

{C) INSPECTION:

RECEIVING INSPECTION

RAW MATEAIAL 15 VERIFIGD BY INSPECTION TO ASSURE SPEGIFIC SHUTTLE
REQUIREMENTS ARE SATISFIED.

CONTAMMNATION CONTROCL )
GLEAMLINESS OF SIGMNIFICANT INTERMAL AND EXTEF!H#.L SURFACES TO LEVEL G'Cr
{GENERALLY CLEAN) OF MAO110-301 IS VERIFIED BY INSPECTION, -

ASSEMBLYMSTALLATION *
OPERATIONS VERIFIED BY ASSEMBLY AND TEET OPERATIONS ON SHOF THAVELER

CAITICAL PROCESSES
CAITICAL PROCESSES SUCH AS WELDING, PLATING, HEAT TREATING, PﬁSEWATIDN

AND ANODIZING ARE VERIFIED BY INSPECTION.

MB8-1M= - 489



E'ade Lor L 39l gu, Db 41 I TR R Y NS 3 L m_r. Liaa .
= RS Govn

PAGE: 5 PRINT DATE; Q3/22/95

| FAILURE MDBES EFFECTS ANALYSIS (FMEA} ~ CIL FAILURE MODE
NLUIMMBER; ME-1MB-MO13-01

NONDESTAUCTIVE EVALUATION
NG NONDESTRUCTIVE EVALUATION (NDE) 15 DONE/FERFORMED.

TESTING
ATPIOMRSE IS YVERIFIED BY INSFECTION.

HANDLING/PACKAGING
HANDLING AND PACKAGING IS VERIFIED BY INSFECTION PER THE AREQUIREMENTS OF

SPECIFICATION MAQ130-301.

(D} FAILURE HISTORY:
GURRENT DATA ON TEST FAILLIRES. FLIGHT FAILURES, UNEXPLAINGT ANOMALIES, AND

OTHER FAILURES EXPERIENCED DURING GROUND PH-DGESEIHG ACTIVITY CAN BE
FOLWG IN PRACA DATA SASE.

(E) OPERATIONAL LISE:
NONE FOR FAILURE OF BOTH LEAK TEST PORT PLUG O-RING SEALS. GREW COULD
CLOSE APPROPAIATE HATCH{S]} TO ISOLATE LEAKAGE GIVEN AN ADDITIONAL FAILUAE
OF THE EXTEANAL AIRLOCK LPPER HATCH INNER O-RING SEAL WHEN ORBITER AND

MIR ARE NOT DDCKED.

- APPROVALS «
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