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FAGE: | PRINT DATE: 1072385

FAILURE MODES EFFECTS ANALYSIS (FMEA )} — NOM-CIL. HARDWARE
NUMBER: ME-1MR-MO17-X

SUBSYSTEM NAME: MECHAMICAL - TUNNEL/AIRLOCK

REVERION; £ 91595

PART NAME PART HUMBER
VEHDGA NAME VENDOR NUMBER

LAU . SEAL. PRESSURE VO5-532430-001 {QTY-5)
SEAL PRESSURE YOTS-33F 430000 TY-3)
SEAL, FRESSURE VOTS- 532430004
SEAL PRESSURE V07 5-5348053-001
SEAL, PRESSURE YO7E-534055-002
SEAL, PRESSURE VAZE-342170-001(OTY-2)
SEAL PRESSURE V828-342170-002(QTY~4)

FART DATA

JE—

EXTENDED DESCRIPTION OF PART UNDER ANALYEIS:
STRUCTURE PRESSURE SEAL

REFERENCE DESIGNATORS:

QUANTITY QF LIKE ITEMS: 38
EIGHTEEN (2 PER STAUCTURAL INTEAFACE AT 9 PLACES)

FUNCTION: :

AEDUNDANT V75332430 SEALS INTERFACE AT FIVE PLACES: (1) BETWEEN TUNNEL
ADAPTER FORWARD END FLANGE AND INTEANAL AIRLOGK (BULKHEAD 576 AFT. FACE);
{2) BETWEEN TUNNEL ADAPTER AND FORWARAD ADAPTER ASSEMBLY; (3) BETWEEN
EXTERNAL AIFLOCK FORWARD ADAPTER AND EXTERNAL AIRLOCK: (4) BETWEEN
EXTERNAL AIALGCK AND EXTERNAL AIRLQGK AFT ADAPTER: (5) BETWEEN EXTERNAL

- AIRLOCK UPPER BULKHEAD AND UPPER CYLIMCER.

AEDUNDANT VOTE-534053 SEALS INTERFACE BETWEEN EXTERNAL AIRLOCK UFFER
CYLUNDER AND VESTHEULE TUNNEL.

AEDUNDANT VE2B-34217T0 SEALS INTERFACE AT THREE PLACES: (1) BETWEEN
FORWARD TUNNEL ASSEMSLY AND BELLOWS; (2) BETWEEN BELLOWS AND EXTERNAL
AIRLOCK FORWARD ADAPTER; AND {3) BETWEEN EXTEANAL AIRLOCK AFT ADAPTER
AND SPACELAE TUNNEL.
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PAGE: 2 PRINT DATE: 123585

FARLURE MODES EFFECTS AMALYSIS {FMEA) — NON-CIL HARDWARE
NUMBER: MB-1MRA-MG17-X

NOTE - THE STRUCTURAL SEALS ALONG SPACELAD TUNNEL (AFT OF THE EXTERNAL
AFALOCK AFT ADAPTER) ARE SUSPLIED BY MDALC AND ARE NOT AMALYZED IN THIS
EMEA. AEOUMDANT SEALS BETWEEM VESTIBULE TUNNEL AND DOCKING MECHAMISM
AND ON DOCKING MEGHANISM ITSELF ARE PROVIDED BY THE AUSSIAN VENDOR,
BSC-ENERGIA AN THEIR FMEAS ARE COMTAINED IN THE MECHANICAL FMEACIL DN
ENERGIA BUNT HARDWARE.

REFERENCE DOCUMENTS: VI75-332430
VOTE-E34053
VE2S. 2151
VE2S-24Z2154
VR25-342170
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FASE. 3 PRINT DATE: 1002305

| FalLLRE MODES EFFECTS AMALYSIS (FMEA) = NOMNCIL FALURE MODE

MUMEER: MB-1WR-M017-01

REVISIONS® 2 81585
SUBSYSTEM NAME: MECHANICAL - TUNNEL FAIRL OCK
LAU: SEAL, STRUCTURE PAESSURE CRITEGALITY OF THIS
IMEM NAME: SEAL, STRUCTURE FRESSURE FAILURE MODE: 1R3

EAILURE MODE:
LEAKAGE (O-RING SEALS)

MISSION FHASE:
co O -CART

VEMICLEFAYLODADMXIT EFFECTIVITY: 104 ATLANTIS

CAUSE:

AQING/OXIDATION/SUBLIMATION, CONTAMINATIONFCRENSN CBJECT/DEBRIS,
OEFECTIVE PAAT MATERIAL OR MANUFASTURING DEFECT. INADEQUATE/
EXCESSIVEUNEVEN SEAL COMPRESSION LOADS, MISHANDLING, THERMAL
DISTORTION

CAITICALITY 111 DURING INTACT ABORT OMLY? NO
CRITICALITY 1R2 DURING INTACT ABORT OHLY (AVIOHICS ONLY)T NA

REDUNDANCY SCREEM A) PASS

B) NVA
£} PASS
' PASS/FAIL RATIONALE:
Al
8

N/A - AT LEAST TWID REMAINING PATHS ARE DETECTABLE IN FLIGHT.
<)

METHOO OF FAULT DETECTION:
(INSTEUMENTATIGNPHYSICAL OBSEAVATION - LOSS OF PRESSURE {CONSUMABLES) IN

- HABITABLE VIOLUMES,

CORARECTING ACTION: NONE FIRST FAILWAE. GREW COULD ISOLATE LEAK BY CLOSING
THE APPROPRATE HATTH(E) FOLLOWING FAILURE OF REDUNDANT SEAL.

REMARKERECOMMENDATIONS:

THE LEAK TEST PORT AT THE STRUCTURAL INTERFACE TD THE EXTERNAL AIRLOCK
FORWARD AND AFT ADAPTERS PROVIOES THE CAPABILITY TO VERIFY THE INTEGRITY
&F EACH SEAL PRIOR TO LAUNCH.
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FAGE: 4 PRINT DATE: 10/23/85

FAILURE MODES EFFECTS AMALYSLS (FMEA) — NON-GIL FAILURE MODE
NUMBER: M3-1MA-M317-

- FAILURE EFFELCTS -

[A] SUBSYSTEM:
NG EFFECT - LOSE OF REDUMNDANCY. SECOND O-RING SEAL FAILURE WILL RESULT 1M
LOSS QF 1SOLATION BETWEEN EXTEANAL AIRLOCK ANG QUTSIDE ATMOSPHEAE.

(B} INTERFACING SUBSYSTEM(S Y

ND EFFECT FIRST FAILURE. FAILURE OF REDUNDANT SEAL WL PROVIDE LEAK PATH
TO QUTSIDE ATMOSFHERE SESULTING N LSS OF CONSUMABLES I EXTESMAL
AIRLOCK, VESTIBULE TUMMEL, TUMMEL ADAPTER, INTERNAL AIMLOCK, TARIN, AND
SPACELAS (MR 1 ONLY] WITH "A" MATCH, FIFTH HaTCH, EXTERMAL &lIRLOCK AFT
HATCH (MIA 1 ONLY) AND EXTERNAL AIRLOCK UPPER OPENM,

{C) MISSION:

NG EFFECT FIRST FAILURE. SECOND O-RING SEAL FAILU/AE WILL RESULT IN EARLY
MISSION TERMINATION IF FAILURE SCCURS FRIOR TS DGCKING WITH MIR OR PRIOR
TO COMPLETION OF IVA

(D} CAEW, VEHICLE, AND ELEMENT(S):

NO EFFECT FIRST FAILURE UNTIL LOSS OF REDUNDANT SEAL AND AN ADDITIONAL
SEAL FAILURE WITHIN HABITABLE VOLLUME, AT WHICH TIME EXCESSIVE LOSS OF
COMSLUMABLES MAY JEOPARDIZE CREW SAFETY

(E) PURCTICHAL CRITICALITY EFFECTS!

FIRZT STRUCTURE PRESSURE EEAL FARUAE - MO EFFEDT, LOES OF REDUNDAMNCY.
SECOND STAUCTURE PRESSURE SEAL FAILURE - LOSS OF CONSUMAEBLES [N
HABITABLE ¥OLUME RESULTING IN EARLY MISSION TERMINATION,

THIAD FAILUME (ADDITIONAL EINGLE SEAL FAILURE WITHIN HABITASLE VYOLUME) -
EXCESSIVE LOSS OF HABITABLE PRESSURE WITH ALL HATCHES OPEN. SAFETY OF
QREITER AND MR CREW AND VEHICLE JEQPARDIZED UPOIN LOSS OF CONSUMABLES.
PRSSIBLE LOSS OF PRESSUAE IN MIR IF SECOND FAILURE OCCURS WHILE EXTERANAL
AIRLOCK LPFER HATCH IS OPEM.

DESIGN CAMCALITY {PRIOR TO DOWNGRADE, DESCRIBED IN (F)): WA

(F) RATIONALE FOR CRITICALITY DOWNGRADE:
NONE. UTILIZING WORKAROUND TO CLOSE HATCHES TQ ISOLATE LEAKAGE HAS NO
EE;EEE&J'ELE CRITICALITY OF THIS FAILURE MDODE. CRITICALITY REMAINS & 1R3

« TIME FRAME -

TIME FROM FARURE TO CRITIGAL EFFEGT: HOLURS 70 DAYS
TWE FROM FAILURE OCCUHARENCE TO DETECTION: MINUTES
TME FROW DETEGTION TO COMPLETED CORRECTIVE ACTION: SECCONDS TC MINUTES

I5 TIME REQUMRED TO IPLEMENT CORRECTIVE ACTION LESS THAN TIME TC EFFECT?
YEE
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PACE: 5 PRINT DATE: 10/23/%5

FAILURE MODES EFPFECTS ANALYSIS (FMEA) — NON-CIL FAILUNE MODE
NUMBER: Ma.1MR-hE17-01

RATIONALE FOR TIME TO CORRECTING ACTION W35 TIME TO EFFECT:
CREW WOLHLD HAVE SUFFICIENT TIME TO SLOSE APPROPRIATE HATSHS) TO ISOLATE
LEAKAGE FACHK THE CREW CABIN VOLUME BEFDRE EXCESSIVE LEARAGE BECAME

CATASTROFHIC.

HAZARDS REPORT NUMBER{S): OPEI 511

HAZARD(S DESCRIPTION: -
LOSS OF HABITABLE PRESSURE.
- APPROVALS -
FRODUCT ASSURANGE ENGR . : M W QUENTHER At B o,
DESIGM ENGINEER . T.5.CO0K Sy
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