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Fal.VWRE WODEE EFFECTS ANALYSIS {(FMEA) — CIL HARDWARE
HUMBER: M2-1MRA-MD93-X

SUBSYSTEM NAME: MECHANICAL - EXTERNAL AIRLOCK

REVISION: 3 41585
PART NAME PART MUMEER
VENDOR NAWE VEMDOR NUMBER
LRU : ACTUATOR, HATSH LATCH MC287 00360000

PAAT DATA

EXTENDED DESCRPTION OF PART UNDCER ANALYSES:
EXTERNAL AIRLOCK UPFER HATTH LATCH ASTUATOR

REFERENCE DESHZNATORS:

GUANTITY OF LIKE ITEME: 1
ONE

FLNCTION:

MANUALLY DRIVEN RECUCTION GEARBDYX - PROVIDES A CONTROLLEDR QUTPLUT FOR
DRIVING THE LATCH MECHANISM ON EXTERMAL AIRLOCK UPPER HATCH OFEN OF
CLOSED. PROVIDES THE FORCE FOR HATCH SEAL COMPRESSION AS IT PLLLS THE
SEALING SURAFACES TOGETHER. TWO HANDLES FOR QPERATION ARE PROVIDED
EOR THE HATCH: DNE IS ON EACH SIDE OF THE HATCH. A MECHANIGAL LOCK AND A
"NO-BACK™ AHE FROVIDED FOR RESTRAINT BETWEEN USES. THE KNOES OM THE

© HANDLE QN TRE VESTIBULE SIDE OF THE HATCH IS REMOVABLE. THE DESGN
LTLIZES DUAL O-RING SEALS TO PREVENT LEAKAGE OF QDS ATMOSPHERE
THRCUGEH OR PAST THE ACTUATORS.

REFERENCE UOCUMENTS: MUTZ-593825 -

MB-1MR - 421
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-GIL .FAILLIHE MODE
NUMBER: Mg-1MR-M3-01

) REVISOME 3 81585
SUBSYETEM NAME: MECHAMNICAL - EXTERNAL AIRLOGK
LRU: ACTUATOR, HATCM LATEH CRMICALITY OF THIS
ITEM NAME: ACTUATDR, HATCH LATCH FAILURE MODE: 103

FAILURE MODE.
FHYSICAL BINDING/JAMMING {GEARBDX)

MISBION PHASE;
Qo ON-ORBIT

VEHICLEPAYLOADJEIT EFFECTIVITY: 104 ATLANTIS

CAUSE:

ADVERSE TOLERANCESANEAR. CONTAMINATIONFOREIGN OEIECT/DESALS, FAILURE!
CEFLECTION OF INTERNAL PART

CRITICALITY 1/1 DURING INTACT ABORT DMLY? NO

CRITIGALITY 1R2 DURING INTACT ABORT CMNLY (AVIONICS ONLY)? N/A

REDUNDANGY SCREEN A} PASS

8} NA
<) PASS

PASS/FAIL AATIQNALE:

A)

B)

NAA - AT LEAST TWO REMAJNING PATHS ARE DETECTABLE IN FLIGHT.

c)

METHOD OF FAULT DETECTION:

LATGH ACTUATOR BINDING OR JAMMING CAN VISUALL Y/PHYSICALLY BE CETECTED BY
THE FLIGHT CREW,

CORRECTING ACTION: EVA CREWMEMBER CAN REMOVE HATGH AND HOALD HATGH IN
CLOSED POSITION DURING REPAESSURIZATION OF EXTERNAL AIRLOCK, TO ALLOW RE-
ENTRY INTO CREW MODULE THRQUGH FIFTH HATCH AND *A" HATCH,

REMARKS/RECOMMENDATIONS;

EVA CAN BE PERFOAMED QUT EXTERMAL AIRLOCK UPPER HATGH WHEN OREITER AND
MIR ARE NOT DOCKED. EFFECTS ON EVA RECOVERY ARE MINIMIZED SINCE TUNNEL
ADAPTER "C* HATCH 15 THE PRIMARY HATCH FOR FERFORMING AN EVA AND AN ADDED
FIFTH HATCH WILL ISOLATE TUNNEL ADAPTER ANC EXTEANAL AIRLOGK VOLUMES,
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FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ NON-CIL FAILURE MCDE
NUMBEFR: MWS-{MR-MI03-I

- FAILURE EFFECTS -

[A) SUBSYSTEM:

A JAMMED ACTUATOR WOULD PREVENT THE LATCHES FROM OPERATING. INABILITY
TO LATCH EXTERNAL AIRLOCK UPPSH HATCH CLOSED FOR SEPARATION AMND FOR
FERFORMING &N EVa QUT EXTERNAL AIRLGCH.

(B} INTCRFACING SUBSYSTEM(S):

INABILITY TO LATCH EXTERNAL AIRLOCK UPPER HATCH CLOSED WOULD EXPOSE
INTERFACING SUBSYSTEMS TO VACULM DURING SEPARATION AND PREVENT THE
CAPABILITY TO AECOVER FROM AN EVA OUT EXTERNAL AIRLOCK.

[C} MISSION:
INABILITY T PERFORM A PLANNED EVa. CUT EXTERNAL AIRLOCK, IF JAMMED

ACTUATOR PREVENTS EXTERMAL AIRLOCK UPPER HATCH FROM CLOSING WHEN
OREBITER AND MIR ARE NOT DOCKED.

(0] CAEW, VEHICLE, AND ELEMENT(S):

POSSIELE LOSS OF EVA CREWMEMBERS IF URFER MATCH CANNOT SE CLUSED AND
SEALLED EOLLOWING AN EVA OUT EXTERNAL AIRLOCK WHEN GRBITER AND MIR ARE
NOT CCKED.

IE EXTERMAL AIRLOCH UPPER HATCH 15 REMOVED AND HELD INTS PLAGE WHILE RE-
FRESSURIZING EXTERNAL AIRLOCK YOLUME, THE POTENTIAL EXISTS FOR DAMAGE TO
THE EXTERNAL AIRLDOCK DURING DESCENT. ONCE PAESSURE ACROSS THIS HATUH
HAS EQUALIZED THE UNATTACHED HATCM IS ALLOWED TO MOVE FREELY.

{E) FUNCTIONAL CRITICALITY EFFECTS:

A JAMMED ACTUATOR WOULD BREVENT EXTERNAL AIRLOCK LFFER HATSH FROM
CLOSIG. MABILITY TO CLOSE EXTERMAL AIRLOGK UFPER HATCH, AFTER
PERFORMING A FLANNED EVA OUT EXTERNAL AIALOCK WHEN ORBITER AND MIR ARE
NOT DOCKED. WOLULD PREVENT THE ABILITY TD REPRESSURIZE EXTERNAL AIRLOCK
VOLLUME. POSSIBLE LOSS OF EVA CREW MEMBERS 1E EVA 15 FEAFOAMED OUT
EXTERNAL AIRLDCK UPPEA HATCH AND HATCH CANNOT BE CLOSED & SEALED DURING
REPRESSURIZATION FOR CREW RETURN TO CARIN (EVA CREW MEMBERS MUST
AEMAIM IN AIALSCK LNTIL LANDHNG ). THIS WOLLD FIRST REQUIAE & FAILURE T OFEN
TUNNEL ADAPTER "' HATCH SINCE IT 1S PRIMARY FOR PERFORAMING AN WA,

DESIGN CRITICALITY (PRIOR 7O OOWNGRADE, DESCRIBED IN [F)): 11

(F) RATIONALE FOR CRITICALITY DOWNGRADE:

THIRD FAILUKE (INABILITY TO DISCOMNECT HINGE OF HOLD HATCH IN CLOSED
POSITICH) - INABILITY TO CLOSED AND SEAL EXTERNAL MELOCK LJPPER HATCH.
EXTERANAL AIRLCCK YOLUME CSANNOT 8 RERAESSURIZED FOLLOWING A PLANNED
EVADUT THE UPPER HATLH WHEN ORBTTER AND MIR ARE NOT DOCKED. POSSIBLE
LOSS OF EVA CREW MEMBERS IF HAEITABLE VOLUMES CANNDT 85 REPARESSURIZED
FOR CREW RETURN TO CABIM {(EVA CREW MEMBERS MUST REMAIN IN AJALCHCK UNTIL

LANDING).
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FAILURE MODES EFFECTS ANALYSYS (FMEA) — NON-CIL FAILURE MODE
NUMBER: MS-1MR-MO03~01

- TIME FRAME -

TIME FROM FAILURE 7O CRITKCAL EFFECT: HOURS TO DAYS
TIME FROM FAILURE OCCURRENGE TO DETECTION: SEGONDS
TIME FROM DETECTION TO SOMPLETED CORRECTIVE ACTION: MINUTES TO HOUAS

15 TIME REGUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
YES

RATIONALE FOR TIME TO CORAECTING ACTICH VE TIME T BERECT:

CREW WOULD HAVE AMPLE TIME TG REMOVE HATCH AND HOLD HATCH IN CLOSED
POSIMION T ALLOYW REPRESSURIZATION OF EXTERNAL AIRLOCHK TO HOLD RATSH I
CLOZED POSITION BEFORE FAILURE BECAME CATASTROPHIC,

HAZARDE AEFQAT NUMBERA(S) DM OHANSF)

HAZARD{S) DESCRFTION:
EVA HAZARD.

- APPROVALS -

PRAODUST ASSURANCE ENGH. : M. W, GUENTHEA A& Acard
DESIGN ENGINEER 1 T8, coox -]
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