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FAILURE MODES EFFECTS ANALYSIS (FMEA} - NON-CIL HARDWARE
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EUBSYETEM NAME: ECLES - VESTIEULE TUNNEL
HEWISIOH: 2 941535

FART HAME g PAKT NUMBER
VENDOR HAME al YENDOR NUMBER

LRU ! VALVE DEPRESSURIZATION MERS0-D02 220
CARLETON TECHNOWGIES 2785000129

FART DaTA

EXTEMDED DESCRIPTION OF PART UNDER ANALYSIE:
VESTISULE TUNNEL DEPRESSURIZATION VALYE

REFEREHCE DERIGNATORSE!

QUANTTTY OF LIKE TTEMS: 2 T -
TWC

FUNCTIONM;
FRCVIDES HEDUNDANT SAEABILITY FOR DEPHESSUHI‘ZA“ON OF YESTIBULE TJHNEL
BY VENTING AIR OVERBOARD. EACH VALVE DONTAINS TWO BUTTEAFLY VALVES
. (VENT AND VENT ISOLATHONY WHICH WORK 1N SERIES TO ALLOW 16-20 L3 OF AlR
TO FLOW OUT OF VESTIBEULE TUNNEL. ‘u.f.hLVE ASEEMELY s MGUNTED DU‘SIDE
. _".F._ETIEULE TUNNEL WITH A SINELE D-HING S . -

REFERENCE DOCUMENTS:  VO76.843003
_ WOTeGa302T -
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V{7E-543000
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| FAILURE MODES EFFECTS ANALYSIS [FIMEA] — NON-CIL FAILURE MODE

MUMBER: ME-IMR-EGD3-02

; . ' REVISIONS I 9585
- GUBSYETEM NAMEI. ECLES - EXTEANAL AISLOCK '
LRAW: ASSY, DEPRESSURIZATION VALVE CRITICALITY OF THIS
ITEM NAME: YALVE, DEPASESURIZATION SAILURE MODE: 1R3

FAILURE MODE:
FaILS TOOPEN

MISSION PHASE:
/4] QN-OREBIT

?EHICLEFA‘:'LDAD!KIT EFFECTIVITY: 104 ATLANTIS

- CJ‘-’LUS:E:

CORROSION, VIBRATICHN, MECHAMNICAL SHOCK,
CRMGALTTY 111 DURING {HTACT ABORT SIMLYY MO -

CRIMICALITY 1°2 DURING INTACT ABOAT GNLY [AVIDNICS ONLYY? NFA

REDUNDANCY SEREEN A} PASS .

B N/A& _

&) PASS
FASSFAIL RATIONALE: ) .
A) ' - - -
B) -

WA - AT LEAST TW3 ﬁEMMNING PATHI AH!.: D-E['EC".AELE IN FLIGHT.
i "7

METHOD DF FAULT DETECTION:

DELTA-P READINGE ACROSS UPPER EXTERNAL AIRLOCK, HATCH AND DEPRESS YALVE
STATUS ON ATAZ PANEL WOLLD DETECT A FRAILURE CF A DEFH;EE YaLVE TO OPEN.
EDRHECTIHE ACTION: 1] EVA MAY EE REQLIRED FOR EREW MEMEERS TO-MANLUALLY
GPEN VALVES. {2) INTERMAL DEFRESSURIZATION {F THE VESTIBULE TUNMEL SAMN BE
ACCOMPLISHED MANUALLY By: FIRST, DPENING ONE OR 20TH EGUALIZATION VALVES
AT THE EXTERNAL AITRLOCK UPPER MATCH: AND SECOND DEPRESSURIZING EXTERNAL
AIRLOTK VOLUME WITH ALL HATCHES CLOSED. FOLLOWING DEPRESSLIRIZATION

'EXTERMAL AIRLOCHK UPPER HATCH EQUALIZATION VALVEIS) ARE CLOSED AND THE

SXTERNAL AIRLOCK REFAZSSURIZED. THIS WOAKARQUND WL D DEFERD ON THE . .
AVAILABLE SLFF‘ FLY OF CONSUMABLES. " :

REMARKSRECOMMENDATIONS: - -
EXTERNAL AIRLOCK UPPER HATCH IS A "B" TYPE HATCH WHICH CAMMCT W!"HETA'%ID A
14.7 NEGATIVE PSID. DURING DOCKED QPERATIONS THE VEETIBULE TUNNEL MUST BE
OEFPRESSURIZED PRICR TO QEPRESSURIZING THE EXTERNAL AIRLOGCK FOR
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FAlLunE MDDES_EFFECTS AMAL YIS {FMEA] — NOM-CIL FAILUAE MDDE
- - NumaEﬁ Ma-mﬁ-Euna- oz -

. FEHFDHMHG BN EVA l::ruT THIS HATCH {MUL‘I"I MAIS ONLY). VALVE CDMTF!DLS AFRE
PROVIDED IN THE CREW GABIN,

L

- Fﬁ;ILUFiE EFFECTE »

{A] SUBSYSTEM:
NO EFFECT FIRST FAILURE - LOSS OF REDUNDANGY.

L3
(8) INTERFACING SUBSYSTEM(S!: '

WO EFFECT FIRET FALURE, SECOND VALVE FALLURE - INABILITY TO DEFAESSURIZE
VESTIBULE TUNNEL WOULD FRECLLDE EVA CARABILITIES QLT EXTERMAL AIRLOCK.

(L) MISSION: .
NO EFFECY FIRST FAILURE, SECOND VALVE FAILUAE - LOSS OF CARABILTY TO

FERFORM AN EVA.OUT EXTERNAL AIRLOCK. NG EFFECT ON VA MIESION CPERATIONS,

D) CREW, VEHICLE, AND ELEMENT{S]:

WO EFFECT FIRST AND SECOND FAILURE. INABILITY TG PERFOAM CONTINGENCY EvA

COULD RESULT IN LOES OF CREW AND VEHICLE FOLLOWING FAILURE OF EVA "L
BATCH.

{E) FUNCTIORNAL CHITIC&LIT‘I" EFFEGTE'

WHEN DFBITER AND MIR ARE DOCKED - FAILURE TO DEFHEEEUHIZE VESTIBULE
TUNNEL FOLLOWING SETOND VALYE FAILURE WOULD PREVENT DEPRESSURIZING
EXTERNAL AIRLOGK, SINCE UPPER HATCH CANNOT WITHSTARND A NESATIWVE DELTA
PRESSURE. (PEPRESSURIZATION WITH vESTIGULE PRESSURIZED wWOULD AESULT IN
HATCH LIFTING FROM THE O-AING SEALS AND THEN RESEATING FOLLOWING
PRESSURE EQUALIZATION ACROSS HATCH. THIS ACTION COULD RESULT IN DAMAGE
TO THE O-RING EEALS AND THUS PRECLUDE REPRESSURIZATION OF EITEFINM.
ARLOCK). INABILITY TO PERFORM AN EVA QUT EXTERNAL AIRLOCK,

SECOND ‘n".ﬂ;L‘h.l'E FAILURE WOULD REQUIRE MIR SEPARATION WITH VESTIBULE TUNNEL

PRESSURIZED RESULTING In POSSISLE STAVCTURAL DAMAGE TO OR MISALIGNMENT
(OF THE MIR ANTEMMA LOCATED MEAR THE-DRBITERMIR INTERFACE (MIR 1 OHLYL.

TRIRD FAILURE (FAILUARE MECESSITATES AN EVA TO CORRECT A CRIT 1 CONDITION) -
POSSIDLE LOSS OF CFIEW AND VEHIGLE - CRITICALITY 1R3 CONDIMON,

DESIGN G‘H[TICALITT {PHIUH Tl'.f DGWNERADE, DESCRISED IN {F)): 1R3

[F] RATIONALE FOR CRITICALITY DOWNE‘HADE. - - -

HOHE. CRITICALITY AEMAIMNE AT 1R3. WORKARDUND TD DEF'FIEE SURIZE "I.I"=ST!E-ULE
TUNNEL THROWEH THE EXTERNAL ARLOCK DMLY ADDE ANOTHER LEVEL OF
REDUNDANCY TO THIS FAILURE M'DDE

- TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: HOURS TO DAYE
TIME FROM FAILURE OCCURRENCE TO DETECTION: SECONDS

TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: MINJITES 70 HOURS
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FAILURE MDDEE EFFECTE AHALTYEIS (FMEA} - NON-CIL FARURE MODE
- HUMBER: KE-1MA-E003- 02

{E TIME REQUIRED T IMFLEMENT CDHREC‘TWE ACT!-CIN LESS THAN TIME TQ EFFECT1
NES _
RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT: '
IN THE EVENT EVA "G HATGH CANNOT BE OPENED TO FERFOAM A CONTINGENCY EVa,
CAEW WOULD BAVE ENOUGH TIME TO MANUALLY DEFRESSURIZE vESTIBLLE
THROUSH THE EXTERMAL AIRLOCK AND UTILIZZ EXTEAMNAL AIRLDCK AFT HATCH FOR
PERFORMING THE EVA EEFD&E THE NEED FOR THE CONTINGEMNCY EVA BECAME
CATASTROFHIG,

HAZARDS REFOAT NUMBER{S): DrM10HADEIF)

HAZARDHS) DESCRIPTION:
Eva HAZARD.

- APPROVALS - -
PRODUCT ASSURANCE ENGA . @  M.W.GUENTHER :_dh i bt

DESIGN ENGINEER © K. JoKELLY : ;-y_%_uj_ﬂ‘éj/_
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