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' FAILUMAE MODES EFFECTS ANALYSIS (FMEA) = NON-CIL HARDWARE

HUMBER: Ms-1MR-M012-X

SUBSYSTEM NAME: MECHANICAL - EXTERNAL AIRLOTK

HEVISION: 3 B/1585
FART NAME PART NUMBER
VENDOR NAME VEMDOH NUMBER
LRU : SEAL HATCH PRESSURE VOTO-332504

FPART DATA

EXTENDED DESCRIPTION DF PART UNDER ANALYSIS:
EXTERNAL AIRLOCK AFT HATCH PRESSURE SEAL

MEFERENCE DESIGNATORE:

QUANTITT OF LIKE ITEMS: 2
™GO

FUNCTHIN:

THE FERIMETER OF EXTERNAL AIALOCK AFY HATCH 1S SEALED WITH TWO
[DUALAEDUNDANT) CONCENTRIC ANNULAR O-RINGS SEALS IN DOVETAIL GROOVES.
AN INNER SEAL 1S D THE HATCH AND AN DUTER SEAL IS MDUNTED O THE
EXTERMNAL AIALOCK AFT FLANGE. SEAL PREVENTS PRESSURE LEAKAGE EETWEEN
EXTEANAL AIRLOGCK AND SPAGELAS FOR MIR 1 AND PREVENTS PRESSURE LEAKAGE
TO OUTSIDE ENVIRONMENT FOR MULTHMIR.

REFERENCE DOCUMENTS: WO70-332304
' MOTZ-553020
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FAILUAE MODES EFMECTS ANALYSIS [FMEA} - HOM-CIL FAILURE MODE
MUUBER: MS-1MA-M012-01

REVISION® 2 5M5ME
AUASYSTEM HAME: MESHANICAL - EXTERNAL AIRLOCK
LRUY: SEAL, HATCH PRESSURE CRITICALITY OF THIS
ITEM MAME: SEAL, HATCH FAESSURE FAL URE MODE: 1R3

FAILURE MODE;
LEAMAGE (O-RING SEALS)

MISSION PHARE-
ule oN-0RBIT

VERICLEPAYLOADNIT EFFECTIVITY: 104 ATLANTIS

CAUSE:

ASINGAXIDATICNSUELIMATION, CONTAMINATIONFOREIGM OBJECT/DEBRIS,
DEFECTIVE PART MATERIAL DR MANUFACTURING DEFECT, INADEQUATEEXCESSIVE!
UNEVEN SEAL SOMPRAESSION LOADS, MISHANDLING, THERMAL DISTCRTION

CRMICALITY 11 DURING IWNTACT ABORT OMLY? NO
CRIMCALITY 1RZ DURING MTAGCT ABORT OHLY (AYIOMGE DNLY)Y? WA

REDUNDANCY SCREEM A)PASS
B) WA
C) FASS

PASR/FALL RATIOMALE:
A)

B) :
N/A - AT LEAST TWO REMAINING PATHE ARE DETECTABLE IN FLIGHT.

Cl

METHQD OF FALULT DETECTION:

NONE FOR A BINGLE O-FING SEAL FAILURE. FAILLIRE OF REOUNDANT O-RING SEAL
CAN BE DETECTED THROUWGH INSTRUMENTATION - LOSS OF PRESSURE
{CONSUMABLES) 1IN SPACELAB DURING EVA FOR MIA 1 DR LOSS OF PRESSURE
(CONSUMABLES) N ODS OURING IVA FOR MULTEMIR.

CORAECTING AGTION: NONE FOR SINGLE O-RING FAILURE. FAILURE OF REDUNDANT
O-RING SEAL - RATE OF LEAKAGE AND THE FEASIBIUTY OF COMPLETING THE MISSION
OR EVA CAN BE DETERMINED (MIR 1), CREW COULD ISOLATE LEAKAGE, FROM CREW
COMPARTMENT, BY CLOSING "A* HATCH OR FIFTH HATCH (MULTHMIA).

REMAAKSAECOMMENDATIONS;

THIS FAILURE MODE AFPUIES TO THE EXTERNAL AIRLOCK AFT HATCH WHILE IT IS
CLOSED.
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| FAILURE MODES EFFECTS ANALYSIS {FMEA) — NON-CIL PAILUHE MODE
NUMEER; Ma-TMRA-M0T2-01

~ FALURE EFFECTS -

{A] SUBSYSTEM:
NO £FFECT FIRST FAILURE, SEGOND SEAL FAILURE WILL RESULT IN LOSS OF

’ 1BOLATION BETWEEN EXTERNAL AIRLOCK AND SPACELAB VCLUMES (WA 1) OR LOSS
OF EXTERNAL AIRLOCK PRESSURE TO OUTSIDE (MULT-MIR),

{B) INTERFACING SUBSYSTEM{S):

| N0 EFFECT BIRST FAILURE.
MIR 1 - FAILURE OF REQUNDANT SEAL WILL RESULT IN LOSS OF ISOLATION EETWEEN
EXTERNAL AIRLOCK AND SPARELAD. LOSS OF ISOLATION COULD BESULT [N LOSS OF
SPACELAB CONSUMABLES IF EVA “C* HATCH IS OPENED ANG LEFT OFEN DUANG
DURATION OF EVA. REPRESSURIZATION OF ODS FOLLOWING £VA WILL RESULT IN
EXJESIIVE LEAKAGE OF CONSUMABLES iINTC SPACELAS VACLILM. NO EFFECT
DURING IVA 8INCE EXTERMAL AIRLOCK AFT HATCH REMAINS DPEN.
MULTRMIA - FAILURE DF REDUNDANT SEAL WILL BESULT IN AN INCREASELD USE OF
CONSUMABLES IN HABITABLE VOLUME WITH CREW CABIN “A* HATCH, FIFTH HATCH,
AND EXTEANAL AIRLOCK UFPEA HATSH OFEN,

{C) MISSION: :
| MR 1 - NG EFFECT DURING IVA SINGE EXTERMNAL AIRLOCK AFT HATOH REMAINS DPEN,
LOSS OF SFAGELAS OPERATIONS IF BOTH O-RING SEALS FAIL DURING EVA LOSS OF
CAPABILITY TO PEAFORM A PLANNED EVA IF FAILURE OF REDUNDANT SEALS OCCUR
PRIOA TO EVA,
MULTLMIR - NO EFFECT FIRST FAILUAE. EXTERNAL LEAKAGE OF PEESSURE
FOLLOWING FAILLIRE OF REDUNDANT SEAL COULD RESULT IN POSSIELE EARLY
MIZSION TERMINATION IF SECOND FAILURE QGCURS PRIOA TO MATING WITH THE
SPACE STATION OR FRIOR TO COMPLETION OF [VA. LOSS OF PLANNED EVA
CAPAZHLITY QUT EXTENAL AJRLOGCXK IF BOTH SEALS FaIL

(D) CAEW, VEHICLE, AND Bl EMENT{S): :

| MIA 1 - NQ EFFECT UNTIL EVA 15 PERFORMED. IF BOTHK SEALS FAIL AND AN
ADDITIONAL SEAL FAILS WITHIN QDS, LEAK HATE MAY EXCEED MAKELIP CAPABILITY oF
ATMOSPHERIC REVITALIZATION PRESSURE CONTROL SYSTEM (ARFCS). FOSSIELE -
LOSS OF EVA CREW MEMBERS FOLLOWING THIRD SEAL FALURE DLE T NARILITY TD
RECOVER FROM AN EVA. YACULM IN SPAGELAB DURING EVA MAY AFFECT EQUIFMENT
WITHIN SPACELAE.
MULTIMIB - NO EFFECT FIRST FAILURE LNTIL LOSS OF REDLUNDANT SEAL AND AN
ADDITIONAL SEAL FAILURE WITHIN HABITASLE VOLUME OCCURS, THEN LSS OF
PRESSURE/ACONSUMABLES COLNLD JEOPARDIZE THE SARETY OF CREW AND VEHIGLE,

{E) FUNCTIONAL CRITICALITY EFFECTS:
FIRST O-FING SEAL FAILURE - NQ EFFECT.
SECOND O-FUNG BEAL FAILURE - LOSS OF SPACELAR CONSUMABLES DURING EVA
RESULTING IN FOSESIBLE EARLY MISSION TERAMINATION (MR 7). POBSIBLE EAALY
MISSION TERMINATION DUE TO LEAKAGE TO CUTSIDE ENVIRONMENT RESULTING IN AN
INCAEASED USE OF CONSUMABLES (MULTI-MIA). - CRIT 2R3 CONDITION.
THIRD FAILURE [ADDITICNAL SINGLE SEAL FAILURE WITHIN HABITARLE VOLUME):
MIR 1 - POSRIBLE LOSS OF CAPARILITY TO REPRESSURIZE INTERNAL ARLGCK, TUNNEL
ADAPTER. EXTEANAL AIRLOCK, AND SPACELABR VOLUMES DUE TO LACK DF AVAILABLE
022, LOSS OF EVA CAEW MEMEERS IF £VA 15 PERFORMED AND MASITABLE
VOLUMES CANNDT BE AEPRESSURIZED FOR CREW RETURN TD CABIN (EVA GCREW

| MEMBERS MUST REMAIN N ATRLOCK UNTIL LAMDING). THIS WOHILE FIRET REQUIRE A
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FAILLWRE MODES EFFECTS ANALYSIS (FMEA)} — NON-CIL FAILURE MODE
HUMBER: M3-1MR-M012-07

FAILUBE TO OFEN TUMNEL ADAFTER "G HATCH SINCE IT [S PRIMARY FOR
FERFORMING &N EVA

MULT-MR - (1] IF THIRD FAILLIAE OCCURS DURING VA EXCESSIVE LUSS oF
CONSUMARLES CAN JEQFARADIZE CREW SAFETY; (2} IF THIAD FAILURZ OCCURS
DURING EVA CUT EXTERNAL AIRLOCK, POSSIBLE LOSE OF EVA CREWMEMBERS IF
EXTERMNAL AIRLOCK VOLUME CANNDT BE REPRESSURIZED FOR RETURN TO CREW
CABIN, (Eva CREWMEMBERS MUST REMAIN [N AIALOCK UNTIL LANDING). THIS WOULD
EIBST BEQUIAE A FAILURAE TO OPEM TUNNEL ADARTER "C" HATCH SINCE [T IS PRIMARY

FOR PEREIAMING AN EVA.

IF SECOND FAILUAE OCCURS WHEN ORBITER/MIR ARE DOLKED, POSSIELE LOSE OF
FRESSIIAE IN MIR WHEN EXTERNAL AIRLOCK UPPER HATCH 13 OPEN. (M LILT lemR
OMLY).

DESIGN CRITIGALITY (PRIOR TO DOWNGRADE, DESCRIBED tH (P} N/

(F} RATIOMALE FOR CRITICALITY DOWNGRADE-
NONE. UTILIZING WORKARCUND TO CLOSE HATCHES TGO ISCLATE LEAKAGE HAS NO
EFFECT ON THE CRITICALITY GF THIS FAILURE MODE. CRIMICALITY REMAINS A 1R3

FOR MULTI-MIR,

- TIE FRAME -

TIME FROM FAILURE TO GRITICAL EFFECT. HOLRS TO DAYS
TIME FAOM FAILURE DCEUHH.ENCE TO DETECTION: MINUTES
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: SECONDS TO MINUTES

IS TIME REQUIMED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TG EFFECTT
YES

RATIGNALE FOR TIME TO CORAECTING ACTIOM VS TIME TO EFFECT!

CREW WOULD HAVE SUFFICIENT TIME TG CLOSE APPROPFIATE MATCH(S) TU ISLLATE
LEAKAGE FROM THE CREW CABIN VOLUME BEFORE EXGCESSIVE LEAKAGE BECAME
CATASTROPHIG.

HAZARDS REPURT MUMEBER(S): ORBI 511

HAZARD{S} DESCRIPTION:
LOSS GF HABITABLE PRESSURAE.

- APEROVALS -

PRODUCT ASSURANCE ENGR . © M. W.GUENTHER -@.&M
: it
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