PAGE. 1 PRINT DATE; 04/11/08

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- NON-CIL HARDWARE
NUMBER:M3-885-012BA X

SUBSYETEM BAME: IS5 DOCKING SYSTEM

REVISION: © 02/27/98
PART DATA
FART NAME PART NUMBER
VENDOR NAME YENDOR NUMBER
LRU PANEL AGAD Vaz8-730150
LRU FUSE. SUBMINIATURE ME451-0018-0200

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
FUSE. SUBMINIATURE, 3 AMP - CLOSE INDICATOR SWITCH, PMA 2/3 PASSIVE
MECHANISM GROUF 1/2, SYSTEM A/B HODKS CONTROL CIRCUIT

REFERENCE DESIGNATORS:  36V73ATA3F15
IBVIIATAIFT
3BV 7IATAZF1Y
IBVTAATAIFZ

QUANTITY OF LIKE ITEMS: 4
{FOUR)

FUNCTHGN:

PROVIDE POWER TO THE PWA HOOKS CLOSE INDICATOR SWITCHES INDICATOR
SWITCHES ARE USED TO TURN OFF POWWER TO THE HDDK MOTORS WHEN THEY HAVE
REACHED THE!R FULLY CLOSED FOSITION.

REFEREMCE DOCUMENTS: 1) VET0-853103, INTEGRATED SCHEMATIC - 53JA, 53¢,
53JE, 53.G. PMA 2/3 PASSIVE MECHANISM GROUP 172,
SY5 A/B HOOKS CONTROL

MS-655 - 187
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FAILURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MODE
NUMEBER: M5E-835-0128A-01

. REVISION®: O© Q23788
EUBSYSTEM NAME: !5SS DDCKING SYSTEM
LRU: PANEL ABA3 - CRMCALITY OF THIS
ITEM NAME: SUBMINIATURE FUSE FAILURE MDDE: 1R3

FAILURE MODE:
FAILS OPEN, FAILS TQ CONDUCT

MISSIOR PHASE: O ON-QRBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY
104  ATLANTIS
105 ENDEAVOLR

CAUSE:
A) STRUCTURAL FAILURE, B} CONTAMINATION, C) VIBRATION, 0Y MECHANICAL SHOCK, E)
PROCESEING ANOMALY, F) THERMAL STRESS

CRITICALITY 1/1 DURING INTACT ABORT ONLY? NG

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

REDUNDANCY SCREEN A) FASS

&) N/,
£} PASS
PASSIFAIL RATIONALE:
A)
B)
SCREEN B IS “N/A" BECAUSE THE FUSE IS CONTAINED WITHIN A STANDEY SYSTEM.
C}
METHQD OF FAULT DETECTION:

GROUND REVIEW OF TELEMETRY DATA

CORRECTING ACTION: MANDAL

M3-G68S - 189
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FAILURE MDDES EFFECTS ANALYSIS [FMEA} - NON-CIL FAILURE MODE
NUMEBER: M5-635-01218A-01

CORRECTING ACTION DESCRIFTION:
MO SPECIAL CORRECTIVE ACTION REQUIRED. CREW WOULD NORMALLY RETURN

SWITCH TO CENTER OFF POSITION AFTER HOQKS ARE FULLY CLOSED.

- FAILURE EFFECTS -

{A) SUBSYSTEM:
FUSE FAILS OPEN - MOTOR CONTINUES TO DRIVE AFTER HOOKS REACH FULLY CLOSED

POSITION. CLUTCHWILL ALLOW MOTOR TO SLIP BEFORE EXCESSIVE TORQUE
DAMAGES MOTOR. TELEMETRY WILL INDICATE EXCESSIVE TIME ELAPSED FOR HOOK
CLOSURE. CREW PROCEDURES WOULD BE TO THEN REMOVE POWER FROM MOTCOR

USING SWITCH.

{B) INTERFACING SUBSYSTEM(S):
CONTINUOUS RUNNING OF PMA 213 HOOKS DRIVE MOTOR MAY CAUSE OVERHEATING
RESULTING IN MOTOR FAILURE.

(C} MISSION:
FIRST FAILURE - NO EFFECT

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

{E) FUNCTIONAL CRITICALITY EFFECTS:

PO3SSIBLE LOSS OF CREW/VEHICLE AFTER SEVEN FAILURES:

1} FUSE FAILS OPEN - LOSS OF INHIBIT TO STOP MOTOR AFTER BMA 2/3 HOOKS
CLOSING. MOTOR RUNS CONTINUDUSLY.

2} ONE OR MORE HOOKS IN THE ACTIVE MECHANISM FAIL TO CLOSE COMPLETELY,

3) PMA 2/3 SWITCH FAILS CLOSED IN "CLOSED™ PQSITION. LOSS OF ABILITY TO TURN
OFF MOTOR WITH SWITCH.

4} PMA 2/3 HOOKS "CLOSE™ CONTROL CIRCUIT BREAKER FAILS TO OPEN. LOSS OF
ABILITY TO REMOVE POWER TO MOTOR.

8) GENERAL PURPOSE POWER CONTACTOR IN MPCA-1/2 FAILS CLOSED. LOSS OF
ABILTTY TO DE-ENERGIZE MAIN BUS POWER TO AFFECTED CIRCUIT. MOTOR FAILS
DUE TO OVERHEATING. LOSES OF MOTOR DRIVE REDUNDANCY TG PMA 2/3 HOOKS
GROUP.

6} LOSS OF ASSOCIATED REDUNDANT MOTOR IN PMA 242 HOOKS GROUP.

7) ONE ODS PASSIVE HOOK PYRO FAILS TO FIRE. LOSS OF ODS PYROTECHNIC
UNDOCKING CAPABILITY.

M5-685 - 190
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: M5-655-D128A-01

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (Fp):

{F} RATIONALE FOR CRITICALITY DDOWNGRADE!:

ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKAROUNDS
CONSIDERATION {ALLOWED FER CR S050107W), THEY ARE PROVIDING ADDITIONAL
FAULT TOLERANCE TO THE SYSTEM,

AFTER THE SEVENTH FAILURE, THE CREWWOLULD FERFORM EVA TO REMOVE 86 BCOLTS
FROM THE COCKING BASE TO CIRCUMVENT THE WORST CASE “DESIGN CRITICALITY”
EFFECT. IF UNABLE TQ PERFORM EVA [EIGHTH FAILURE}, POSSIBLE LOSS OF
CREWNVEHICLE DUE TO LOSS OF ALL UNDQCKING CAPABILITY.

- TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: MINUTES
TIME FROM FAILURE OCCURRENCE TO DETECTION: SECONDS
TIME FROM DETECTION TO COMPILETED CORRECTING ACTION: MINUTES

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

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:
CREW WILL HAVE SUFFICIENT TIME TO ATFEMPT CIRCUIT DE-ENERGIZATION.

HAZARD REPORT NUMBER(S): ORBI 401

HAZARD(S) DESCRIPTION:
INABILITY TO SAFELY SEFARATE THE ORBITER FROM & MATED ELEMENT.

- APPROVALS -

SSEPAE . T. K. KIMURA : : E—i7 -y
DESIGN ENGINEERING : C. J. ARROYOD :
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