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" EAILURE MODES EEFECTS ANALYSIS (FMEA) = NON-CIL HARDWARE
KUMBER: MB-1MR-BMOTZ-X

SUBSYSTEM NAME: MECHANICAL - EDS

REVISION: 2 81/95
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU :  DOCKING MECHAMNISM MCE21-0087-0001
NPC-ENERGIA . MCE21-0087-0007
SRAU . SEAL, PRESSURE D1 0223802
NRC-ENERGIA D4 10223802
SEAL, PRESSURE D4 10223503
NPC-ENERGIA D410223803
PART DATA

EXTEMDED DESCRIFTION OF PART UNDER ANALYSIS:
DOGCIING BASEMECHANISM PRESSUAE SEAL (LINER)

REFERENCE DESIGNATORS:

QUANTITY OF LIKE {TEMS: 4
FOUR

FUNCTION:

A SEAL [LINER} LOCATED ON THE INNER ANG OUTER GRODVES AT TWO PLAGES: (1)
BETWEEN THE ORBITER DOCKING MECHANISM AND MIA DOCKING MECHANISM; AND
iZ) BETWEEN THE EXTERNAL AIALCCK UPPER CYLINDER {DOCKING MECHANIEM
BASE) AND ORBITER DOCKING MECHANISM, THESE SEALS PROVIDE A REDUNDANT
MEANS OF PREVENTING LOSS OF HABITABLE VOLUME THROUGH THESE INTERFACES
DURING VA,

SERVICE !N BETWEEN FLIGHT AND MAINTENANCE CONTROL:
YISUAL INSPECTION, SERVICEABILITY CONTOL.

MAINTAINABILITY
REPAIR METHOD - REPLACEMENT.

REFERENCE DOCUMENTS: 33U.4114.004-05
: 23U.6201.008-05
3310.9914 D0E-05

VO7E-534000
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FAILURE MODES BEFELTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: M3-{MA-BMO12- 01

: AEVISION: 2 M5
SUBSYSTEM NAME: MECHANICAL - EDS
LRUW: DOCKING MECHANISM CRITICALITY OF THIS
MEM NAME: SEAL, PRESSURE FAILURE MODE: 173

FAILURE MODE:
LEAKAGE (O-RING SEALES)

MISSION PHASE:
o0 ON-ORBIT

VEHICLEPAYLOAD/KIT EFFECTIVITY: 104 ATLANTIS

CALSE:

AGINGIOXIDATION/SUBLIMATION, CONTAMINATION/FOREIGN OBJECT/DEBRILE,
DEFECTIVE PART MATERIAL OR MANUFACTURING DEFECT, INADEQUATE/
EXCESSIVE/UNEVEN SEAL COMPRESSION LDADS M1SH.ANDLINE THERMAL
DISTORTION

CRITICALITY 141 GURING INTACT ABORT UNLY? NO

CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY)Y? NA

REDUNDANCY SCREEN A) PASS

B NfA
C) PASS
PASS/FAIL RATIONALE:
A) '
&)

N/A - AT LEAST TWO REMAINING PATHS ARE DETECTASLE IN FLIGHT.

METHOD OF FAULT DETECTION:

NS TRUMENTATIONAVISUAL CBSERVATION - LOSS OF PRESSURE FOLLOWING SECOND
SEAL FAILURE.

CORRECTING ACTION: CHEW MEMBERS COULD ISCOLATE LEAK BY CLOSING THE
APPROPRIATE HATCH(S).

REMARKSRECOMMENDATIONS:
'SEALS PROVIDE REDUNDANT PROTECTICN AGAINST EXTERNAL L’:AKAGE

- FAILURE EFFECTS -

(A} SUBSYSTEM:
NG EFFECT FIRST FAILURAE. FAILLRE OF REDUNDANT SEAL WOULD RESULT IN DROP
OR LOSS OF PRESSURE.IN ODS HABITABLE VOLUME THROUGH AFFECTED INTERFACE.
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FAILURE MODES EFFECTS ANALYSIS (FMEA} = NON-CIL FAILURE MODE
NUMBER: M8-1MR-BM012.- M .

(B) INTERFACING SUBSYSTEM(S): .
POTENTIAL LOSS OF PRESSURE IN CREW CABIN WITH "4* HATCH OPEN UPON LOSS OF

BOTH SEALS.

(C) MISSION:
NG EFFECT FIAST FAILURE. POSSIBLE EARALY MISSION TEAMINATION IF FAILURE OF

REDUNDANT SEAL OCCURS PRIOA TQ COMPLETION OF IVA ACTIVITIES.

(&Y CREW, VEHICLE, AND ELEMENT{S):
NGO EFFELT FIRST FAILURE. POSSIBLE EXTERNAL LEAKAGE OF HABITAELE PRESSURE
GIVEN SIMILAR FAILURE OF SECOND SEAL DURING ON-ORBIT OPERATIONS. '

{E) FUNCTIONAL CRITICALITY EFFECTS:

FIRST FAILURE - NO EFFECT. LOSS OF REDUNDANCY ONLY.

SECOND FAILURE - WORST CASE. RARID DECOMPRESSION IN HABITABLE VOLUMES.
LOSS OF CONSUMABLES IN HABITABLE AREAS WITH ALL INTEANAL HATCHES OPEN.
SAFETY OF CREW MEMBERS 15 JEOPARDLZED UPON LOSE OF CONSUMABLES. EARLY
MISSION FOLLOWING FARLURE OF SECOND SEAL. LOSS OF EVA CAEW MEMBERS IF
EVA IS REQUIRED QUT TUNNEL ADAPTER "C" HATCH (MIR 1) OR OUT EXTERNAL
AIRLOCK AFT HATCH (MULTHMIRY AND EXTERNAL AIRLOCK CANNOT BE
AEFRESSURIZED FOR RETURN TO CABIN {EVA CREW MEMBERS MUST REMAIN IN
INTERNAL AIRL.OCK UNTIL LANDING.) FOTENTIAL LOSS OF PRESSURE IN MIF IF
SECOND FAILUAE OCCURE WHILE MIA HATCH 1S OPEN.

DESIGN CRITICALITY (PRIOR TO DOWNHGRADE, DESCRIBED IN (F)): 1R2

{F) RATIONALE FOR CRITICALITY BOWNGRADE-

THIRD AND FOURTH FAILURE (INABILITY TO CLOSE APPROFPRIATE HATCHES) - LOSS OF
CAPABILITY TD ISQLATE LEAK FROM CREW CABIN. POSSIBLE LOSS OF CREW AND
VEHICLE DUE TO INCREASED USE OF CONSUMABLES.

= TRME FRAME -

TME FROM FAILURE TO CRITICAL EFFECT: HOURS TO DAYS
TIME FAOM FAILLURE DCGUHHEHCE TO DETECTION: SECONDS
TIME FAOM DETECTION TO COMPLETED CORAECTIVE ACTION: SECONDS TO MINUTES

IS TIME REQUARED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
YES

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:
GREW HAS AMPLE TIME TO CLOSE APPROPRIATE MATCH(S) TO !SOLATE THE LEAK

FROM THE CREW CARBIN.
HAZARDS REPORT NUMBER(S): ORBI 511

HAZARD(S) DESCRIPTION:
LOSS OF PRESSURAE IN HABITABLE VOLUME,
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. | FALLURE MODES EFFECTS ANALYSIS (FMEA} = NOMN-CIL FAILURE MODE
NUMBER: M3-1MR-BMOI2- 1

- APPROVALS -

DESIGN ENGINEER . M. NIKOLAYEVA :M
DESIGN MANAGER . A. SOUBCHEY S
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