PAGE. 1 PRINT DATE. 34/11/858

FAILURE MODES EFFECTS ANALYSIS (FMEA) - NON-GIL HARDWARE
NUMBER:M5-£55-0116 -X

SUBSYSTEM NAME: I35 DOCKING SYSTEM

REVISION: ¢ 02727/98
FART DATA
FART NAME . FART NUMBER
VENDOR NAME VENDOR NUMEER
LRU ‘PANEL AGAS Y¥g28-r 30150
SRU CIRCUIT BREAKER MCA564-(026-2075

EXTENGED DESCRIPTION OF PART UNDER ANALYSIS: '
CIRGUIT BREAKERS, 7.5 AMP - DOGKING SYSTEM POWER [MAIN & MAIN B, MAIN C}

REFERENCE DESIGNATORS:  38V73ATA3CE11
ABVTALTAICB12
AGVTAATAICBE13
AGVTIATAICE14
IBVTIATAICEI1S
ABVTIATAICB18

QUANTITY OF LIKE ITEMS: 6
SiX

FUNCTION:

FROVIDE DVERLOAD PROTECTION TO THE ORBITER MAIN A (MPCA-1} MAIN B (MPCA-2 )
AND MAIN C (MPCA-3) FROM THE PANEL LOGIC BUS A, B, AND C CIRCUITS,

REFERENCE DOCUMENTS: T} ¥570-853103, INTEGRATED SCHEMATIC - 534, MAIN
AMAIN B 5YSTEM FOWER AND APDS LDGIC BUSES
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PAGE 2 PRINT DATE: 0411738

FAILURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MODE
NUMBER: M5-E55-0116-01

REVISION#: U 022798
SUBSYSTEM NAME: ISS DOCKING SYSTEM
LRU; FANEL AGAS CRITICALITY OF THIS
ITEM NAME: CIRCUIT BREAKER FAILURE MDDE: 1R3

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

MISSION PHASE: 0O ON-ORBIT
VEHICLE/PAYLOADIKIT EFFECTIVITY: 102 DISCOVERY

104 ATLANTIS
105 ENDEAVOUR

CAUSE;
A) STRUCTURAL FAILURE, B) CONTAMINATION, C) VIBRATION, D) MECHANICAL SHOCK,
E) PROCESSING ANOMALY, F) THERMAL STRESS

CRITICALITY 111 DURING INTACT ABORT ONLY? NO

GRITICALITY 1R2 DURING INTACT ABGRT ONLY (AVIONICS ONLY)T NG

REDUNDANCY SCREEN A) PASS

B} N/A
£} BASS

PASSIFAIL RATIONALE:

A)

8)

NrA - AT LEAST TWD REMAINING FATHS ARE DETECTABLE.

ch

METHOD OF FAULT DETECTION:
FIRST FAILURE MASKED BY REDUNDANT POWER SOURCE. FAILURE WOULD BE
DETECTABLE AFTER FAILURE OF THE PARALLEL POWER SOURCE.

CORRECTING ACTION: NONE
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RAGE: 3 PRINT DATE: 04/11/58

FAILURE MODES EFFECTS ANALYSIS (FMEA) - NON-CIL FAILURE MODE
NUMBER: M5-885-0116-01

CORRECTING ACTION DESCRIPTION:
DESISN FAULT TOLERANCE: REDUNDANT 185 DOCKING MECHANISM LOGIC POWER
CIRCUIT REMAINS OPERATIONAL.

- FAILURE EFFECTS -

{A) SUBSYSTEM:
LOSS OF REDUNDANT FOWER DISTRIEUTION

(8) INTERFACING SUBSYSTEM(S):
DEGRADED FANEL BUS REDUNDANCY

{C) MISSION:
FIRST FAILURE - NO EFFECT. DEGRAQATION DF PANEL BUS REDUNDANCY. DEGRADED
DOCKING LIGHTS REGUNDANCY.

((h CREW, VEHICLE, AND ELEMENT(8):
FIRST FAILURE - NO EFFECT. DEGRADATION DF ISS QOCKING MECHANISM LOGIC BUS
REDUNDANCY.

{E) FUNCTIONAL CRITICALITY EFFECTS:

POSSIBLE LOSS OF CREWNVERICLE AFTER THREE FAILURES:

1) FIRST CIRCUIT BREAKER FAILS OPEN - NQO EFFECT.

Z) MFCA CONTACTOR OF SECOND REDUNDANT POWER CIRCUIT FAILS OPEN OR
SHORTS TO GRCOLUND - LOSS OF 185 DOCKING MECHANISM LOGIC REDUNDANCY,

3) ONE OF TWO MAIN LOGIC CIRCUIT BREAKERS OR DICDES OF THIRD REDUNDANT
FOWER CIRCUIT IN PANEL ABA3 FAILS OFPEN - LOSS OF ALL UNDDCKING CAPABILITY.
FAILURE OF TWO OF THREE APDS LOGIC BUSES DISABLES NOMINAL AND
FYRDTECHNIC SEPARATION SYSTEMS CONTROL. LOSS OF 1SS DOCKING
MECHANISM PANEL CONTROL.

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

{F) RATIONALE FOR CRITICALITY DOWNGRADE:

ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKARCUNDS
CONSIDERATION (ALLOWED PER CR 5050107W), ADDITIONAL FAULT TOLERANCE IS
PROVIDED TO THE EYSTEM.

AFTER THE THIRD FAILLIRE, THE CREW WQULD PERFORM IFM TG COMPLETE ALL

REQUIRED APDS MOTOR DRIVE FUNCTION. IF UNABLE TO PERFORM THE IFM {FOURTH

FAILURE) THEN PERFORM EVA TO REMOVE 96 BOLTS FROM THE DOCKING BASE TD

CIRCUMVENT THE WORST CASE "DESIGN CRITICALITY* EFFECT. IF UNABLE TO .
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FAGE: 4 PRINT DATE: 0a/11/88

FAILURE MODES EFFECTS ANALYSIS {(FMEA) — NON-CIL FAILURE MODE
NUMBER: M5-855-D116-01

PERFORM EVA (FIFTH FAILURE), POSSIBLE LOSS OF CREWAEHICLE DUE TO LOSS OF
ALL UNDDCKING CAPABILITY.

- TIME FRAME -

TIME FROM FAILURE TQ CRITICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION; MINUTES
TIME FROM DETECTION TO COMPLETED CORRECTING ACTION: HOURS

1S TIME REQUIRED TO IMPLEMENT CORRECTING ACTION LESS THAN TIME TO EFFECT?
YES

RATIONALE FOR TIME TO CORRECTING ACTION V8 TIME TO EFFECT:

DESIGN FAULT TOLERAKCE: REDUNDANT LOGIC POWER CIRCUIT REMAINS
OPERATIONAL. AFTER THE THIRD FAILURE, THE CREW CAN FERFORM IFM TO
COMPLETE ALL REQUIRED APDS MOTOR DRIVE FUNCTIONS TO UNDOCK.

HAZARD REPORT NUMBER(Z): ORBI 401

HAZARD(S) DESCRIPTION:
INABILITY TO SAFELY SEPARATE ORBITER FROM A MATED ELEMENT.

- APPROVALS -
S5&PAE T, K KIMURA : . Fef3-r
DESIGN ENGINEERING CC.J ARROYD : }

M5658-113



