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FAILURE MDDES EFFECTS ANALYSIS (FMEA) — NON-CIL HARDWARE
NUMBER:M5-655-0900 ~X

SUBRSYSTEM NAME: 155 DOCKING SYSTEM

REVISION: O 0227198
PART DATA
PART NAME _ PART HUMBER
VENDOR NAME VENDOR NUMEER
LRU :MLBGB FPANEL VO7D- 730382
SRU LIRCUNT BREAKER MC454-0026-2050

EXTENDED DESCRIPTION OF PART UNDER AHAL‘I"EIIS:
CIRCLNT BREAKER, 5 AMP - EXTERNAL AIRLOCK WATER LINE HEATER CIRCUITS

REFERENCE DESIGNATORS:  80V73A130CB1DZ
80V734130CB103
80V734130CB104
BOV73A130CE105
BOVTAA130CB107
BOV7aA130CB108

QUANTITY OF LIKEITEMS: 6
{SIx}
FUNCTION: '

PROVIDE OVERLOAD PROTECTION AND ISOLATION FROM THE MAIN A, MAIN B, MaIN C
BUS FOR THE ZONE 4 OR ZONE 2 HEATER CIRCUITS.

REFERENCE DOCUMENTS: 1) VS70-540108, SCHEMATIC DIAGRAM - AIRLOCK
ENVIRONMENTAL CONTROL SUBSYSTEM
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FAGE & _ PRINT DATE: 04111788

FALLURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MODE -
NUMBER: M5-655-0500-02

REVISION®: O 0227798
SUBSYSTEM NAME: I1SS DOCKING EYSTEM
LRLU: ML2EE PANEL CRITICALITY OF THIS
ITEM NAME: CIRCUIT BREAKER FAILURE MODE: 1R2

FAILURE MODE:
FAILS CLOSED (FAILS TO OPEN MECHANICALLY)

MISSION PHASE: B¢ ON-ORBIT
VEHICLE/PAYLOADMIT EFFECTMVITY : 103 DISCOVERY

104 ATLANTIS
105 ENDEAVOUR

GAUSE:
A} STRUCTURAL FAILURE. B} CONTAMINATION, €} VIBRATION, D) MECHANICAL SHOCK,
E} PROCESSING ANGMALY

CRITICALITY 1M DURING INTACT ABORT ONLY? NO

CRITICALITY 1R2 DURING INTACT ABORT ONLY {AVIONICS ONLY)? NO

REDUNDANCY SCREEM A) PASE

B) PASS
C) PASS
FPASSIFAIL RATIONALE:
A)
B)
<)

METHOD OF FAULT DETECTION:
REVIEW HEATER CIRCUIT TELEMETRY DATA

MASTER MEAS. LIST NUMBERS: VB4 S0157E
VB4 S0M158E
VBaS50159E
VE450160E
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FAGE: & PRINT DATE: D4/11/28

FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMEER: M5-655-0000-02

VEdSHMEIE
VB430162E

CORRECTING ACTION: WNONE
CORRECTING ACTION OESCRIPTION:

- DESIGN FAULT TOLERANCE: CONTROL AND OVER TEMPERATURE THERMOSTATS WILL
DPERATE TO KEEP WATER LINES WITHIN TEMPERATURE LIMITS.

= FAILURE EFFECTS -

{A) SUBEYSTEM:
LOSS OF CAPABILITY TO ISOLATE HEATERS AND THERMOSTATS FROM THE MAIN BLUS,

(B) INTERFACING SUBSYSTEM(S):
FIRST FAILURE - NO EFFECT

{C} MISSION:
FIRST FAILURE - NO EFFECT

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

(E) FUNCTIOMNAL CRITICALITY EFFECTS:

POESIBLE LOSS OF CREW/VEHICLE AFTER FOUR FAILURES:

1} CIRCUIT BREAKER FAILS CLOSED {FAILS TO OPEN MECHANICALLYY - CANNOT
REMOVE POWER FROM HEATER STRING.

2) TEMPERATURE CONTROL THERMOETAT FAILS CLOSED - NO EFFECT. OVER
TEMPERATURE THERMOSTAT {IN 3ERIES WITH TEMPERATURE CONTROL
THERMOSTAT) WILL OPEN IF TEMPERATURE INCREASES T APPROXIMATELY 15
DEGREES ABOVE CONTROLLING THERMGSTAT UPPER LIMIT.

3) OVER TEMPERATURE THERMOQSTAT FAILS CLOSED - TEMPERATLURE SENSORS
INDICATE GVER TEMPERATURE CONDITION CAUSING FDA ALARM. FAILED ON
HEATER MAY RESULT IN WATER LINES POSSIBLY OVERHEATING AND REACHING ITS
BURST FRESSURE CAUSING THE LOSE OF NOMINAL WATER SUPPLY TD THE EMU'S.
WORST CASE fF FAILURE OCCURS FOLLOWING AN INITIAL EVA THEN LOSS OF
WATER SUPPLY TO REFILL THE EMU SUBLIMATOR TO OPERATE AND PROVIDE
COQLING FOR BOTH EMU'S WOULD PRECLUDE SUBSEQUENT EVA CAPABILITIES.

4) AFAILURE NECESSITATING AN EVA TO PREVENT A POTENTIAL CATASTROPHIC
SITUATION - INABILITY TO PERFORM A CONTINGENCY EVA TO CORRECT A CRIT 1
CONDITION COULD RESULT IN A LOSS OF CREWNEHICLE,
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PAGE: 7 PRINT DATE: D4711/88

FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: M5-688.0800-02

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN {F)):

{FI RATIONALE FOR CRITICALITY DOWNGRADE:

ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKARGUNDS
CONSIDERATION (ALLOWED PER CR 5050107W), THEY ARE PROVIDING ADDITIONAL
FAULT TOLERANCE TC THE SYSTEM.

AFTER THE FOURTH FAILURE (FAILURE NECESSITATING AN EVA TD PREVENT A
FOTENTIAL CATASTROPHIC SITUATION) - INABILITY TQ PERFORM CONTINGENCY EVA
{FIFTH FAILURE) TO CORRECT A CRIT 1 CONDITION COULD RESULT IN LOSS OF CREW
ANLC VEHICLE.

- TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: HOURS
TIME FROM FAILURE OCCURRENCE TO DETECTION: MINUTES
ﬂME-FRDM DETECTION TO COMPLETED CORRECTING ACTION: MINUTES

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

RATIONALE FOR TIME TO CORRECTING AGTION VS TIME TO EFFECT-

DESIGN FAULT TOLERANCE: CONTROL AND OVER TEMPERATURE THERMOSTATS WILL
CPERATE TO KEEP WATER LINES WITHIN TEMPERATURE LIMITS.

HAZARD REPORT NUMBER(S|: NONE

HAZARD{S) BESCRIPTION:
NfA

- APPROVALS -

SSERAE

: T. K KIMURA, : . -
DESIGN ENGINEERING : C L ARRDYOD !
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