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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL HARDWARE

SUBSYSTEM NAME: |35 DOCKING SYSTEM

NUMBER:M:-855-0105 -X

REVISION: D 0272798
FART DATA
FART NAME PART NUMBER
YENDOR NAME VENDOR NUMBER
LRU ‘MID FCA-1 VO70-784400
LRU :MID PCA-2 VOT0-7E4430
LRU ‘MID PCA-3 VOT0-784450
SRU ‘FUSE MC451-0018-1000

EXTENDED DESCRIFTION OF PART UNDER ANALYSIS:

FLUSE, SUB-MINIATURE, 10 AMP - SYSTEM 1 POWER MAIN A, AND SYSTEM 2 POWER
MAIN B CONTROL.

REFERENCE DESIGNATODRS:

QUANTITY OF LIKE ITEMS:

TWELVE

FUNCTION:
PROVIDE DISTRIBUTION AND CIRCUIT PROTECTION FOR THE PANEL MAIN A, PANEL
MAIN B, AND PANEL MAIN C 1S5 DOCKING MECHANISM LOGIC POWER CIRCUITS.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) ~NON-CIL HARDWARE
HUMBER: M5-655-0105-X

REFERENCE DOCUMENTS: 1} VE70-853103, INTEGRATED SCHEMATIC - 534, MAIN
AMAIN B SYSTEM POWER AND APDS LOGIC BUSES
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FAILURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MODE
NUMBER: M5-655-0105-01

REVISIDN®: O D2/27/58
SUBSYSTEM NAME: IS5 DOCKING SYSTEM
LRU: MID PCA-1,2, 3 CRITICALITY OF THIS
ITEM NAME: FUSE FAILURE MODE: 1R3
FAILLIRE MODE:
FalLS OPEN
MISSION PHASE: 0O ON-ORBIT

VEHIGLE/PAYLOADMKIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:
A) PIECE PART STRUCTURAL FAILURE, B} CONTAMINATION, C) VIBRATION, D}
MECHANICAL SHOCK, E) FROCESSING ANDMALY -F) THERMAL STRESS

CRITICALITY 1M DURING INTACT ABORT OMLY? NO

- CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY}? NO

REDUNDANCY SCREEN A) PASS

By N/A
) FASS
PASSIFAIL RATIONALE:
Al
B)
NiA - AT LEAST TWO REMAINING PATHS ARE DETECTABLE N FLIGHT,
<
METHOD OF FAULT DETECTION:

FIRST FAILURE IS NOT DETECTABLE BECAUSE IT |5 MASKED BY THE PARALLEL POWER
SOURCE. FAILURE WOULD BE DETECTABLE AFTER FAILURE OF THE PARALLEL POWER
SOURCE.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MOLDE

NUMBER: M5-655-0105-01
CORRECTING ACTION: NONE
CORRECTING ACTION DESCRIPTION:

DESMGN FAULT TOLERANCE: REDUNDANT ISS DOCKING MECHANISM LOGIC POWER BUS
SCURCES REMAIN OPERATIONAL.

- FAILURE EFFECTS -

A} SUBSYSTEM:
LOES OF ONE PARALLEL FUSE. DEGRADATION OF 1S5 DOOKING MECHANISM LOGIC BUS

PROTECTION REDUNDANCY.

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

(G} MIBSION:
FIRST FAILURE - NQ EFFECT

{D} CREW, VEHICLE, AND ELEMENT(S): )
FIRET FAILURE - NO EFFECT

(E) FUNCTIONAL CRIMCALITY EFFECTS:

POSSIBLE LOSS OF CREWIVEHICLE AFTER FOUR FAILURES:

1) FIRST FUSE FAILS OFEN. NG EFFECT.

2} SECOND FUSE IN SAME POWER LEG FAILS OPEN - PARTIAL LOSS DF IS5 DOCKING
MECHANISM LOGIC REDUNDANCY FOR ONE OF THREE BUSES. REDUNDANT PATHS
REMAIN OPERATIONAL,

3) MPCA CONTACTOR OF SECOND REDUNDANT POWER CIRCUIT FAILS OPEN OR
SHORTE TO GROUND - LOSS OF IS5 DOCKING MECHANISM LOGIC REDUNDANCY.

4) ONE OF TWO MAIN LOGIC CIRCUIT BREAXERS OR DIODES OF THIRD REDUNDANT
POWER CIRCUIT IN PANEL ABAZ FAILS DPEN - LOSS OF ALL UNDOCKING CAPARILITY.
FAILURE OF OF TWO OF THREE IS5 DOCKING MECHANISM LOGIC BUSES DISABLES
NOMINAL AND PYROTECHNIC SEPARATION SYSTEMS CONTROL. LOSS OF IS5
DOCKING MECHANISM PANEL CONTROL.,

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (F)):
{F} RATIONALE FOR CRITICALITY DOWNGRADE:
ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKARDUNDS

CONSIDERATION (ALLOWED PER CR S050107W), ADDITIONAL FAULT TOLERANCE IS
PROVIDED TO THE SYSTEM.
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FAILURE MODES EFFECTS ANALYSIE (FMEA) — NON-CIL FAILURE MODE
NUMBER: M5-655-0105-01

AFTER THE FOURTH FAILURE, THE CREW WOULD PERFORM IFM TO COMPLETE ALL
REQUIRED APDS MOTOR DRIWE FUNCTION. IF UNAELE TC PERFORM THE IFM (FIFTH
FAILURE) THEN PERFORM EVATO REMOVE 95 BOLTS FROM THE DOCKING BASE TO
CIRCUMVENT THE WIORST CASE "DESIGN CRITICALITY" EFFECT. [F UNMABLE TO
PERFORM EVA (SIXTH FAILURE}, POSSIBLE LO3S OF CREWAEHICLE DUE TO LOSS OF
ALL UNDCCHING CAPABILITY. -

= TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TD DETECTION: MINUTES
TIME FROM DETECTION TO COMPLETED CORRECTING ACTION: HQURS

I3 TIME REQUIRED TO IMPLEMENT CORRECTING ACTION LESS THAN TIME TO EFFECT?
¥YES

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:

DESIGN FAULT TOLERANCE: TWO OF THREE REDUNDANT (S5 DOCKING MECHANISM
LOGIC FOWER BUS SOURCES REMAIN OPERATIONRL AFTER THE SECOND FAILURE TO
PROVIDE POWER TO THE DOCKING SYSTEM CIRCUITS. AFTER THE FOURTH FAILURE,
THE CREW WOULD BE ABLLE TO PERFORM IFM TO COMPLETE ALL REQUIRED APDS
MCTOR DRIVE FUNCTIONS.

HAZARD REPORT NUMBER{S): ORHI 401

HAZARD(S) DESCRIPTION:
INABILITY TC SAFELY SEFARATE ORBITER FROM A MATED ELEMENT.

- APPRDVALS -

SSLPAE ' T. K, KIMURA A 4-i3-9r
DESIGN ENGINEERING :C. J. ARROYD ;ﬁ;
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