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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL HARDWARE
NUMBER:MB-15S5-E059 «X

SUBSYSTEM NAME: ECLSS - 1S5 OXYGEN TRANSFER SYSTEM

: REVISION: 0O D4/08/97
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU ‘PANEL, DOCKING BASE Go2 V076-643044-001
SRUL VALVE, 02 MANUAL SHUTOFF MC250-0004-0006
CARLETON TECHNOLOGIES 1-4-00-51-27

EXTENDED DESCRIFTION OF PART UNDER ANALYSIS;
DOCKING BASE GQ2Z PANEL ISS OXYGEN TRANSFER MANUAL SHUTOFF VALVE

QUANTITY OF LIKE ITEMS: 1
ONE

FUNCTION:

PROVIDES A QUICK MEANS OF SHUTTING OFF OXYGEN FLOW TOQ THE SPACE
STATION. VALVE 15 LOCATED DN THE DOCKING BASE GO2 PANEL AND IS MANUALLY
OPEHATED. VALVE 1S NORMALLY CPEN DURING IS5 OXYGEN TRANSFER
OPERATIONS,

REFERENCE DOCUMENTS: VE28-543001
VOTE-643036
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FAILURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MODE
NUMBER: M8-185-E068-02

REVISIDN¥: O Qa4/0B/G7
SUBSYSTEM NAME: EGLSS - 188 OXYGEN TRANSFER SYSTEM
LRU: DOCKING BASE @02 PANEL CRITICALITY OF THIS
ITEM NAME: VALVE, IS5 O2 TRANSFEA MANUAL SHUTQFF  FAILURE MDDE: 1R3

FAILURE MODE:
FAILS TO CLOSE, INTEANAL LEAKAGE

MiSSION PHASE: LG LIFT-OFF
: 00 ON-CRBIT
DO DE-ORBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS

105 ENDEAVOUR

CAUSE:
CONTAMINATION, CORROSION, MECHANICAL SHOCK, EXCESSIVE VIBRATION, PHYSICAL
BiNDING/JAMMING, MATERIAL DEFECT, SEAL MATERIAL DEGRADATION

CRITICALITY 141 DURING INTACT ABDRT QNLY? NO

REDUNDANCY SCREEN  A) PASS
B) N/A
) PASS

PASSFAIL RATIONALE:
A)

B
N/A - REDUNDANCY 1S IN STANDBY UNTIL REQUIRE.

€)

METHOD OF FAULT DETECTION;
FAILS TO CLOSE FAILURE MODE: VISUAL OBSERVATICN - CONTINUIOUS TRANSFER OF

OXYGEN TO SPACE STATION.
ORBITER INSTRAUMENTATION - PRESSURE INDICATION ON 02 GAUGE ON DOCKING
BASE GOZ PANEL. CONTINUDUS QUANTITY DEPLETION INRICATION ON AFFECTED

QORBITER 02 TANK(S).
IS8 INSTAUMENTATION - GUANTITY LEVELS IN AFFECTED SPAGE STATION D2 TANK(S)

INDICATE TANKS ARE STILL BEING FILLED.

INTERNAL LEAKAGE FAILURE MODE: NONE UNTIL AN INTERNAL LEAKAGE OF THE
DOWNSTREAM QD AND UPSTREAM 02 SHUTOFF VALVE OGCUR, THEN EXTERNAL
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FAIURE MRDES EFFECTE ANALYSIS (FMEA) — NODN-CIL FAILURE MODE
NUMBER: MB-158-E0598-02

LEAKAGE OF DXYGEN CAN BE DETECTED THAOUGH OABITER INSTAUMENTATICN BY A
QUANTITY DEPLETION INDICATION ON AFFECTED CORBITER 02 TANK(S).

CORRECTING ACTION: MANUAL

CORRECTING ACTION GESCRIPTION:

FAILS TO CLOSE FAILURE MODE: CREW CAN TERMINATE OXYGEN TRANSFER BY
CLOSING MID DECK 02 SHUTOFF VALVE OR EY DISCONNECTING AN 133 02 FLEXIBLE
TRANSFER LINE USING THE QUICK DISCONNECT.

INTERNAL LEAKAGE FAILURE MODE: NONE FOA FIRST TWO FAILURES. EXTERNAL
LEAKAGE OF OXYGEN FOLLOWING THIRD FAILURE WOULD REQUIRE CREW TO
PERFCAM OREITER GO2 LEAK ISOLATION TROUBLESHCODTING.

REMARKS/RECOMMENDATIONS:

ALL QD'S ARE SELF SEALING. A SERIES QD AND SHUTOFF VALVE PROVIDE
REDUNDANCY AGAINST A FAILS TO CLOSE AND AN INTERNAL LEAKAGE CONDITION OF
THE OXYGEN SHUTOFF VALVE. SHUTOFF VALVE IS ONLY OPEN DURING ORBITER/ISS
OXYGEN TRANSFER QPERATIONS AND REMAINS CLOSED ALL GTHER TIMES. A FAILS
TO CLOSE FAILURE MODE OCCURS ONLY DURING THE ON-QRSIT MISSION PHASE,
WHERE AS, AN INTERNAL LEAKAGE FaILURE MCDE CAN OCCUR DURING LIFT-OFF, ON-
QRBIT, OR A DE-ORBIT MISSION PHASE.

- FAILURE EFFECTS -

(A) SUBSYSTEM:
INABILITY TO NOMINALLY ISOLATE OXYGEN FLOW EETWEEN THE (JRSTREAM MID

DECK Q2 SHUTOFF VALVE AND DOWNSTREAM QD.

(B) INTERFACING SUBSYSTEM(S):
NO INITIAL EFFECT SINCE MID DECK 02 SHUTOFF VALVE AND QUICK DISCONNECT
PROVIDE BACKUP MEANS TO SHUTOFF OXYGEN FLOW TO IS5. POSSIBLE
FLAMMABILITY VIOLATION FOLLOWING THIRD FAILURE.

(C) MISSION:
NO EFFECT UNTIL OXYREN TRANSFER CANNGT BE TERMINATED USING THE QD OR

SHUTOFF VALVE.  THEN INCREASE USE OF O2 GOULD RESULT IN EARLY MISSION
TEAMINATION. SHUTDOWN OF 2 TO EMU SEAVICE PANEL FOLLOWING SECOND
FAILURE WOULD PRECLURE EvA CAPARILITIES RESULTING IN LOSS OF MISSION
OBJECTIVES ASSOCIATED WITH SUBSEQUENT PLANKED EVA'S.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: M&-155-E055-02

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

NO EFFECT UNTIL THE DOWNSTREAM QO INTERNALLY LEAKS AND UPSTREAM MID
DECK 02 SHUTOFF VALVE FAILS TO CLOSE. THEN INABILITY OF ORBITER TO ISCLATE
LEAK COULD RESULT IN INADEQUATE 02 SUPPLY TO LES STATIONS AESULTING IN A
POTENTIAL LOSS OF CREW AND VEHIGLE. WORKARDUND TO CLOSE UPSTREAM MID
DECK O2 VALVE TO STOP LEAKAGE WOULD LOSE O2 TG EMU'S RESULTING IN LOBS OF
CAPABILITY TO PERFORM GONTINGENCY EVA.

{E) FUNCTIONAL CRMCALITY EFFECTS:

LO3S OF EMERGENCY OXYGEN SYSTEM

{(1A) FIRST FAILURE (SHUTOFF VALVE FAILE TC CLOSE OH INTERNALLY LEAKE) -
INABILITY TS NOMINALLY ISQLATE OXYGEN FLOW BETWEEN THE UPSTREAM MID DECK
02 SHUTOFF VALVE AND DOWNSTREAM QD.

{2A) SECOND FAILURE [DOWNSTREAM LINE, FITTING, OR QD LEAKS) - EITERMAL
LEAKAGE OF OXYGEN MAY DEPLETE ORBITER OXYGEN SUPPLY. OXYGEN BUILDUP IN
DOCKING BASE.

{34} THIAD FAILURE (MID DECK 02 SHUTOFF VALVE FAILS TG CLOSE OR INTERNALLY
LEAKS) « INABILITY TO NOMINALLY STOR EXTEANAL LEAKAGE OF OXYGEN.
CONTINUQUS DEFLETION OF ORIBITER {2 SUPPLY REQUIHING CREW TO EVATO
GLOSE MANUAL Q2 VALVE.

(4A) FOURTH FAILURE (FAILURE THAT REQUIRED THE LES TO BE USED) - LOSS OF
ORBITER OXYGEN SUPPLY RESULTING IN POTENTIAL LOSS OF CREW AND VEHICLE. -
CRITWCALITY 1R2 CONDITION,

INABILITY TO PERFORM CONTINGENCY EVA

{18} FIRST FAILLIRE (SHUTQFF VALVE FAILS TO CLOSE OR INTERNALLY LEAKS) -

INABILITY TO NOMINALLY ISOLATE OXYGEN FLOW BETWEEN THE UPSTREAM MID DECK

02 SHUTOFF VALVE AND DOWNSTAREAM QD. i

(28) SECOND FAILURE (DOWNSTREAM LINE, FITTING, OR QD LEAKS} - EXTERNAL

LEAKAGE OF OXYGEN MAY REQUIRE CAEW TO CLOSE UPSTREAM MID DECK O2

SHUTOFF VALVE RESULTING IN LOSS OF OXYGEN TO EMU SERVICE PANEL. LOSS OF

: EE FOR SERVING EMU'S MAY PRECLUDE EVA CAPABILITY IF EMU O2 TANKS ARE
MPTY.

{3B) THIAD FAILURE (FAILURE NEGESSITATING AN EVA TO PREVENT A POTENTIAL

CATASTROPHIC SITUATION) - INABILITY TC PERFORM A GONTINGENGY EVA TO

CORRECT A CRIT 1 CONDITION SOULD AESULT IN LOSS OF CREW AND VEHICLE -

CRITICALITY 1R3 CONDITION.

DESIGN CRITICALITY {PRIOR TO DOWNGRADE, DESCRIBED iN (F)): 1R3

(F} RATIONALE FOR CRITICALITY DOWNGRADE:

INABILITY TO PERFORM AN EVA TO TERMINATE EXTERNAL LEAKAGE OF DXYEEN BY
CLOSING EVA MANUAL Q2 SHUTOFF VALVE DOES NOT EFFECT CRITICALITY OF THIS
FAILURE MGDE. CRITIGALITY HEMAINS AT tR3.
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FAILURE MODES EFFECTS ANALYSIS (FMEA)} = NON-CIL FAILURE MODE
NUMBER: M&-155-E059-02

» TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT; DAYS
TIME FROM FAILURE OCCURRENCE TQ DETECTION: SECONDS
TIME FROM DETECTION TO COMPLETED CORREGTING ACTION: MINUTES

IS TIME REQUIRED TO IMPLEMENT CORRECTING ACTION LESS THAN TIME TO EFFECT?
YES

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:
CREW WOULD HAVE AMPLE TIME TC STOP OXYGEN LEAKAGE BEFORE A GROSS
OXYGEN LEAK BECAME CATASTROFPHIC. )

HAZARD HEPORT NUMBER(S): ORB) 270. ORBI 298, FF-09

HAZARD(S) DESCRIPTION:

INABILITY TO SUFFLY 02 TO CABINCREW (ORBI 270). FLAMMABILITY THREAT IN THE
CABIN DUE TO 02 LEAKAGE FROM alf REVITALIZATION PRESSURE CONTROL SYSTEM
(ARPCS) OR OTHER SYSTEM (ORB! 258). INABILITY TO SAFELY PERFOAM EVA (FF-09).

- APPHQVALS -
£S5 & PAE : M. W.GUENTHER : ﬂmﬂr
DESIGN ENGINEER © K.JKELLY :
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