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} FAILURE MODES EFFECTS AMALYSIS (FMEA) - CIL HARDWARE -
: . - HUMBEFR: Ma-1MR-E004-X

SUBSYSTEM NAME: ECLSS - VESTISULE TUNNEL -

- PRINT DATE: 09M&/25 -

REVISION: 2 5/15/95
PART NAME PART HUMBER
VENDOR NAME VEHNDOR HUMBER
LAY - BCREEN, VALVE INLET DEBRIS VO75-524020-001

FART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS!
DEPRESSURIZATION VALVE iNLET DEBRIS SOHEEN

HEFERENCE DESIGNATORE!

QUANTITY OF LIKE ITEMS: 1
ONE - -

- e

FURCTION: ' -

REMOVES AIRBORNE PARTICLES GREATER THAN 300 MICGRONS FROM THE AIR

?ﬂfggﬁ OUT OF THE VESTIBULE TUMNEL THROUGH THE DEPRESSURIZATION

REFERENCE DOCUMENTS: Veosessgme . - o

VO76-643038

-
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" PAGE: 2 : PRINT DATE: 10/20r95

"5 - | FAILURE MODES EFFECTS ANALYSIS (FMEA) - NON-CIL FAHLURE MODE
. - ' R NUMBER: M8-1MR-EQD4- 01

A - - . REVISIONE 2 B/ 1585
T . . SUBSYSTEM KAME: ECLSS . VESTIBULE TUNNEL Lo -
LB SCREEN, DEPAESS VALVE INLET DEBRIS CRITICALITY OF THIS
| TTENM NAME: SCREEN, DEPAESS VALVE INLET DEBRIS FRILURE MODE; 183

, FAILURE MODE:
»RESTRICTED FLOW (CLOGGING)

MISEION PHASE:
el ON-DRBIT

\'EHICLEFFATLDAD{"KIT EFFECTIVITY: 104 ATLANTIS

. CAEE:
CONTAMINATION

CRITICALITY 111 DURING INTACT ARORT ONLY? NO

CRIMZALITY TR2 DUHING_INTACT ABORT ONLY {AVICHNICS OHLYY? N/a,

REDUNDANCY SCREEN A} PASS

1 COBYNA
- C) PASS
PASSIFAIL RATIONALE: - .
A] - - .-
. o . )

| N AT LEAST TWO REMAINING PATHS ARE DETECTABLE iM FLIGHT,
- !
METHOD OF FAULT DETECTION:
INSTRUMENTATION - DELTA PEESSURE AEADINGS AGROSS UPPER EXTERNAL AIRLOCK
B HATCH (BUTH INSTRUMENTATION AND MECHAMICAL GAUGES), PHYSICAL
. DESERVATION - INABILITY 1O DEFARESEURIZE VESTIBULE TUNNEL.
-7 ] CORRECTING ACTION: INTERMAL DEPRESSURIZATION OF THE VESTISULE TUNNEL DAN -
EE ACCOMPLISHED MANUALLY BY: FIRST, OPENING ONE OR BOTH EQUALZATION
VALVES AT THE EXTERNAL AIRLOCK UFFER HATCH: END SECOND DEPRESSURIZING
EXTERNAL AIRLOCK VOLUME WITH ALL HATGHES CLOSED. FOLLOWING
DEPFREESURIZATION EXTERMAL AIRLOCK UPPER HATEH EQUALIZATION VALVE(S) ARE |
CLOSED AND THE EXTERNAL AIALOCK REFRESSURIZED. THIS WORKAROUND WOLLD
DEFEND ON THE AVAILABLE SUPPLY OF CONSUMABLES, VESTIBULE TUNNEL AND
EXTERANAL AIRLOCK VOLUMES MUST SE DEPRESSURIZED SIMULTANEOUSLY SINCE
EXTERNAL ARLOCK UPPER HATCH CANMOT WITHETAND A 14,7 PSID NEGATIVE
PAESSUAE [LE. OUTSIDE TO INSIDE). CREW OO LD UTILEZE TUNNEL ADAFTER "¢
HATGH T PERFORM AN EVAL
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naGE: % . ' T PRINT DATE: 10r10/95

EAILURE MODES EFFECTS ANALYS!S (FMEA) — NON-CIL FAILURE MODE
) - - . NUMBER: - MB-ITMA-Eod4- 01 -

REMARKSRECOMMENDATIONS: '

EXTEANAL ATRLOGCK UPPER HATCH IS & 7B° TYRE HATCH WHICH CANNGT WITHSTAND A
14 7.PSIO IN THE NEGATIVE DIRECTION (OUTSIDE TO INSIDE}: DURING DOGKED
OPERATIONS THE YESTIBULE TUNNEL MUST 2E DEPRESSURIZED PRIOR TO -
DEPRESSURLTING THE EXTERNAL AIRLOCK FOR PERFORMING AN EVA. TUNNEL
ADPATER "C" HATCH 15 THE PRIMARY HATCH FOR PERFOAMING AN EVA,

- FALURE EFFECTS -

{A) SURSYSTEM:

LGS OF CAPABILITY TO VENT PRESSURE OUT OF YESTIBULE TUNNEL THROUGH BOTH
. DEPHAESSURIZATION VALVES RESULTING IN THE INASILITY TO DEFHESSUHIE_E

YESTIBULE TUNNEL.

(B) INTERFACING SUBSYSTEM(E):

INABILITY TO DEPRESSURIZE VESTIBULE TUNNEL WDULD FREVENT DEPRESSURIZING
EXTERMAL AIFLOTHK, SINGE HIGHER PRESSUSE DN THE VESTIBULE SIDEWOULD
DAMAGE THE EXTERNAL AIRLOCK UPPER HATCH. LOSS OF CAPABILITIES T'D PERFCRAM
&N EVA OUT EXTERMAL AIRLOCHK.

(C} MISSHON:
LOSS OF CAPABILITY TO PEREORM AN EVA DUT EXTERNAL AIRLOCK. NO EFFECT OM
VA MISSION OPERATIONS.

(CF CREW, VEHICLE, AND ELEMENT(S):

NG EFFECT UNTIL CONTIGENCY EVA IS REQUIRED. “THEN INASILITY TO DEPRESSURIZE
EXTEFNAL AIFLOCK TO PERFORM EVA, FOLLOWING FAILUAE OF EVA *C* HATGH,
COULD BESULT IN LOSS OF CREW AND VEHIDLE.

(E] FUNCTIONAL CRIMCALTTY EFFECTS: - - ) --
WORST GASE WHEN OREHTER AND MIR ARE DOGKED - FAILUAE TO DEPRESEURIZE
VEETIBULE TUNKNEL AS THE RESULT OF A SLOGEED INLET DEERIZ SOREEN WOLULD
PREVENT DEPAESSURIZNG EXTERNAL AIRLOCK, SINCE UPPER HATCH CANNOT . o
WITHETAND ADELTA-PRESSURE v THE MEGATIVE DIRECTION. (DEPRESSURIZATION |
WITH THE VEETIBULE PRESSURIZED wOULD RESULT IN THE HATCH LIFTING FROM THE
O FING SEALS AND THEN RESEATING FOLLOWING PRESSURE EDUALIZATHON ACROSE
THE HATCH, THIS ACTION COLA D RESULT IN DAMAGE TO THE O-RING SEALS AND THUS
PRECLUDE REPRESSURIZATION OF EXTERNAL AIBLOCK). INABILITY TQ PERFORM A,
RCAINAL EVA OUT EXTERNAL AIRLOCK,

EAILURE WOULD REQUIRE MIR SEPARATION WITH VESTIBULE TUNNEL PRESSURIZED
AESULTING IN POSSIBLE STRAUCTURAL DAMAGE TO OR MISALIGNMENT OF THE MIR
ANTENNA LOCATED NEAR THE ORBITERMIE INTERFACE (MIR 1 ONLY).

SECOMD FAILURE [FAILURE NECESSITATES aN EVA TO GORRECT A CRIT T CONDITIGN].
~ INABILITY TO UTILIZE EXTERAL AIRLOCHK AFT HATCH TCI PERFOAM & CONTINGENCY .
Eva

[y S

DESHSN_CRITICALITY {PRIOR TC DOWNGRADE, DESCRIBED IN {F)x 1A2
IF) RATIONALE FOR CRITICALNY DOWNGRADE:

THIAD FAILUARE INABILITY TO DPEN EVA *CT HATCH) - LOES OF E‘DN'I'INGENC‘!‘ EvA
CAPABILITIES WITHOUT FERAFOREMING A& WORKRARCUND.
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- -FAGE: 4 L - ARINT DATE: 1012785

Ty I FAILUFIE MODRES -EFFE{:TS ANAL ¥SIS (FMEA) ~ NON-CIL FAILURE MODE
E - - NUHEEFI. ME—1MH_-EEE4 D_.

FOUARTH FAILURE {F.#. LURE TO PEHFDHM WORKAROUND TD DEPRESSURIZE
VESTIEULE TUNNEL THROLGH THE EXTERNAL AIRLOGCK! - LOSS OF ALL CONTING =NEY
- EVA CAPADILITIES RESULTING IN LOSS OF CREW AND VEHIGLE. -

- TIME FRAME - _

TIME FROM FAILURE TO CRITICAL EFFECT: HOURS YO OAYS )

TIME FROM FAILURE ODCEURRENGE TC DETECTION: SECONDS - =
TIME FROM DEFECTIUH TO GOMFLETED CORRECTIVE ACTION: MINUTES 70 HOURS

IS TIME FIEDUIHED T IMPLEMEH'T CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
YEE

RATIONALE FOR TIME TC CORRECTING ACTION v TIME TO EFFECT: '

IN THE EVENT EVA "G" HATCH CANNOT BE OPENED TC PERFORAM A CONTINGENCY E"u"a"-. .
COEW WOULD HAVE ENOUGH TIME TO MAMUALLY DEPRESSURIZE VESTIBULE
THROUGH THE EXTERNAL AIRLOCK aND UTILIZE EXTERNAL AIRLOCK AFT HATOH FOR
PERTOAMING THE EVA BEFORE THE NEED FOR THE CONTINGENCY VA BECAME
CATASTHOPHIC,

HAZARDS REPOAT NUMBER(S): D 1OHADS(F) .

HAZARD(S] DESCRIPTION:

"EVAHAZARD
’ » APPROVALS -
PRODUCT ASSUIRANCE ENGR. :  M.W. GUENTRER : Ch D0 P ik, ~

- DEBIGN ENGINZER s K. JKELLY
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