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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL HARDWARE
NUMBER:M5-655-0800 -X

SUBSYSTEM NAME: 1534 DOCKING SYSTEM

REYISION: 0O D2r27/98
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRL! :MLABB PANEL V70-730382
SRLU ‘CIRCUIT BREAKER MC454-0026-2030

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS;
CIRCUIT EREAKER, 3 AMF - EXTERNAL AIRLDCK WATER SHUTOFF VALVE CIRCUIT.

REFERENCE DESIGNATORS:  BOV7IA13DCE106
QUANTITY OF LIKE ITEMS: 1

{ONE)

FUNCTION:

PROVIDE OVERLOAD PROTECTION AND ISOLATION FROM THE WMAIN B BUS FOR THE
POTABLE WATER VALVE CONTROL CIRCUIT.

REFERENCE DOCUMENTS: 1) VST0-840108, SCHEMATIC DIAGRAM - AIRLOCK
ENVIRONMENTAL CONTROL SUBSYSTEM
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FAILURE MODES EFFECTS ANALYSIS FMEA = NON-CIL FAILURE MODE
NUMBER: M5-655-0800-01

: REVISION#: 0 02/27/98
SUBSYSTEM NAME: 155 DOCKING SYSTEM
LRU: MLBGB PANEL CRITIGALITY OF THIS
ITEM NAME: CIRCUIT BREAKER FAILURE MODE: 1R3

FAILURE MQODE:
FAILS OPEN, FAILS TO CONDUCT, FAILS TO CLOSE

MISSION PHASE: 00 ON.ORBIT
VEHICLEPPAYLOADKIT EFFECTIVITY: 103 DISCOVERY

104 ATLANTIS
106 ENDEAVOUR

CALSE:
A) STRUCTURAL FAILURE, B) CONTAMINATION, C) VIBRATION, D) MECHANICAL SHOCK, E)
PROCESSING ANGCMALY, F) THERMAL STRESS

CRITICALITY 14 DURING INTACT ABCGRT ONLY? NG

CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS DNLY)? NO

REDUNDANCY SCREEN A) PAES

B) PASS
Cj PASS
PASS/FAIL RATIONALE:
A)
B)
C)
- FAILURE EFFECTS -

{A) SUBSYSTEM:
LCSS OF CAPARILITY TO OPEN OR CLOSE FOTABLE WATER SHUT OFF VALVE.
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FAILURE MODES EFFECTS ANALYSIS (FMEA] -- NON-CIL FAILURE MDDE
NUMBER: M5-E55-0B00-01

{B) INTERFACING SUBSYSTEM(S):

LCSS OF CAPABILITY TO CONTROL POTABLE WATER SHUTOFF VALVE.

LOES OF ABILITY TO OPEN POTABLE WATER SUPPLY VALVE COULD RESULT IN LOSS OF
EvA CAPABILITIES SUBSEQUENT TO FIRST Eva SINCE WATER IS NOT AVAILABLE TO
COOL BOTH EMU'S. :

Q58S OF ABILITY TO CLOSE POTABLE WATER SUPPLY VALVE COULD OCCUR AFTER TWD
ADDITIONAL FAILURES RESULTING IN WATER IN THE EXTERNAL AIRLOCK,

{C) MISSION:
FIRST FAILURE - NO EFFECT.

(D) CREW, VEHICLE, AND ELEMENT{S):
NO EFFECT - FIRST FAILURE.

{E) FUNCTIONAL CRITICALITY EFFECTS:

CASE 1

ERCUIT BREAKER FAILS OPEN WHEN THE WATER SHUTOFF VALVE (S IN THE CLOSED
OSITION.

POBSIBLE LOSS5 OF CREWAEHICLE AFTER TWO FAILU RES

1) CIRCUIT BREAKER FAILS OPEN - LDSS OF POTABLE WATER SUPPLY. WORST CASEIF
FAILURE OCCURS FOLLOWING AN INITIAL EVA. THEN LOSS OF WATER SUPPLY FOR
CODLING ALL EMU'S WOULD PRECLUDE SUBSEQUENT EVA CAPABILITIES. POTENTIAL
LOSE OF CONTINGENCY EVA DRERATIONS,

2) A FAILURE REQUIRING AN EVA TQ PREVENT A POTENTIAL CATASTROPHIC SITUATION
- INABILITY TC PERFIRM A CONTINGENCY EVA TO CORRECT A CRIT 1 CONDITION
COULD RESULT IN A LOSS OF CREWNVEHICLE - CRITICALITY 1R2 CONDITION.

CASE 2:

E'I:F'ISCI_HBI'NBREAKER FAILS OPEN WHEN THE WATER SHUTOFF VALVE IS IN THE OPEN

FOSSIBLE LOSE DOF CREWNVEHICLE AFTER THREE FAILLURES:

1) CIRCUIT BREAKER FAILS OPEN - LOSS OF ABILITY TO CLOSE POTABLE WATER
SUPPLY VALVE.

2} EXTERNAL LEAKAGE OF POTARLE WATER DOWNSTREAM OF SHUTOFF VALVE.

1) POTABLE WATER TANK QUTLET VALVE FAILS QOPEN. LOSS OF ABILITY TO SHUT OFF
WATER SUPPLY - RESULTS IN WATER IN EXTERNAL AIRLOCK., WATER MIGRATION TO
KEEL AREA COULD RENDER RUESIAN AVICNICS INDPERATIVE, RESULTING IN LOSS OF
NOMINAL AND PROTECHNIC UNDOCKING CAPABILITY - CRITICALITY 1R3 CONDITION.

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (F)): 1R2
{F] RATIONALE FOR CRITICALITY DOWNGRADE:

CASE 1:
CRITICALITY DOWNGRADED FROM 1R2 TO 1R3 DUE TO ADDITIONAL FAULT TOLERANGE

PROVIDED BY WORKAROUND{S) ALLOWED PER CR S050H0TW,
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON.CIL FAILURE MODE
NUMBER: M5-655-0800-011

AFTER THE SECOND FAILURE (FAILURE NECESSITATING AN EVA TO PREVENT A
POTENTIAL CATASTROPHIC SITUATION] - INABILITY TO FERFORM CONTINGENCY EVA
(THIRD FAILURE) TO CORRECT A CRIT 1 CONDITION COULD RESULT IN LOSS OF CREW

AND VEHICLE.

CASE 2:
ALTHQUGH THE CRITMCALITY REMAINS UNCHANGED AFTER WORKARQUNDS

CONSIDERATION (ALLOWED PER CR 5050107W), THEY ARE PROVIDING ADDITIONAL
FAULT TOQLERANCE TO THE SYSTEM.

AFTER THE THIRD FAILURE, THE CREW CAN DISCONNECT THE QD LOCATED AT THE
MICROBIAL CHECK VALVE TO STOP THE LEAK. IF UNABLE TC PERFORM WORKAROUND
TO DISCONNECT QD (FOURTH FANLURE) AND WATER MIGRATES TO THE EXTERNAL .
AIRLOCK KEEL AREA AND RENDERS THE RUSSIAN AVIONICS INOPERATIVE, THE CREW
WOULD FERFIRM EVA TO REMGVE 86 BOLTS FROM THE DOCKING BASE TO
CIRCUMVENT THE WORST CASE “DESIGN CRITICALITY" EFFECT. IF UNABLE TO
FERFORM EVA (FIFTH FAILURE), POSSIBLE LOSS OF CREW VEMICLE DUE TO LOSS OF
ALL UNDOCKING CAFABILITY. '

+ TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE QCCURRENCE TO DETECTION: SECONDS
TIME FROM DETECTION TO COMPLETED CORRECTING ACTION: MINUTES

IS TIME REQUIRED TO IMPLEMENT II:EI'H‘.HEETINE ACTION LESS THAN TIME TO EFFECT?
YES

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:

CASE 1: SINCE EMU POTABLE WATER TANKS ARE FILLED PRIOR TO LAUNGH. CREW
COULD UTILIZE AN EML! THAT CONTAINS WATER TO PERFORM AN EVA TO REDUCE THE
USE OF EMU POTABLE WATER, CREW COULD MANELWVER QREBITER/ISS SUCH THAT EVA
CREW MEMBERS ARE NQT EXFOSED TO THE SUN DURING AN EVA.

CASE 2: LOSE OF ABILITY CLOSE POTABLE WATER SUPPLY VALVE WILL NOT EAI..i SE A

FROBLEM. ITWILL REQUIRE A SECOND FAILURE (PLUMBING LEAK) FOR WATER TO
ESCAPE INTDO THE EXTERNAL ARLOCH

HAZARD REPORT NUMBER(S): ORE| 401

HAZARD{S) DESCRIPTION: . .
INABILITY TO SAFELY SEPARATE THE OREBITER FROM A MATED ELEMENT.
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FAILURE MODES EFFECTS ANALYSIS {FMEA) -~ NON-CIL FAILURE MODE
NUMEER: M5-555-0800-01

- APFROVALS -

SS&PAE o T. B KIMUERA : . F-rITT
DESIGN ENGINEERING - C.J ARROYO : -

M3-655 - 294



