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FAILURE MODES EFFECTS AMALYSIS (FMFA) -- CRITICAL HARDWARE
. NUMBER: 05-GED-2129-X

SUBSYSTEM NAME: EPDAC - ET UMBILICAL DOCRS
- REVISION : 4 05/21/91

PART MAME PART NUMBER
VENDOR NAME YENDOR NUMBER
RU AFT MCA-1 | Y070-765410
RU AFT MCA-2 V070-765420
LRY : AFT MCA-3 | VO70-765430
(U AFT MCA-3 V070-765600
LRy - : AFT MCAR-Z VOT0-768620
kU - AFT MCA-1 | Y070-765630
SRU  :  RELAY, HYBRID | MC455-0135-0001
S RELAY, HYBRID MC455-0135-0002
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EXTERDED DESCRIPTION OF PART LNDER ANALYSIS:
RELAY, HYBRID, 4 POLE, NON-LATCH, LEFT AND RIGHT DOOR ORIVE - CLOSE
CIRCUITS '

REFERENCE DESIGHATORS: 54Y¥76A114K1A
v S5Y7EALLEKD
r SEVT7BALLIEXK10
:  S6WTEALLBK1S

QUANTITY OF LIKE ITENS: 4

FOUR -

FUNCTIDN;

WHEN COMMANDED, THE HYERID RELAY CONTACT SETS CONMECT 3-PHASE AC POWER
T0 MOTORS [N THE PROPER SEQUENCE TO CLOSE THE LEFT AND RIGHT ORBITER/
EXTERNAL TANK UMBILICAL DOQRS.
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FAILURE MIDES EFFECTS ANALYSIS (FHEA} — CRITICAL FAILURE MODE
NUMBER: 05-6ED-2129-02

REVISIONS 2 09/07/90 R

CRITICALITY OF THIS
FAILURE MQDE:lRZ

SUBSYSTEM: EPOAC - ET UMBILICAL DOORS
LRU :AFT MCA-1
ITEM NAME: RELAY, HYBRID

m FATLURE MODE:
| FALLS CLOSED (DC CONTROL LOBIC CIRCUIT FAILS ON)

MISSION PHASE:
[ oo DE-DRBIT

. @ VEHICLE /PAYLOAD/XIT EFFECTIVITY: 102 COLUMEIA
103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

k- mm ha

w CAUSE:
PIECE PART FAILURE, CONTAMINATION, VIBRATION, MECHANICAL SKOCK,
FROCESSING AHDHI.LT. THERMAL STRESS

CRITICALITY 1/1 DURING INTACT ARGRT ONLY? NO

REDUNDANCY SCREEN A) PASS

B) PASS
C) PASS
:?SSIFAIL RATTOMALE:
B)
C)
=~ FAILURE EFFECTS -

ookt L

a (A} SUBSYSTEM:
FIRST FAILURE - NO EFFECT

m () INTERFACING SUBSYSTEM{S):
FIRST FALILLRE - NO EFFECT ]
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MOOE

PAGE: .6 PRINT DATE: 08/07 /90

NUMBER: 05-6ED-2129-02

{C) MISSION:
FIRST FAILURE - HD EFFECT

{D) CREM, VEHICLE, AND ELEMENT(S):
FIRST FAILURE - W0 EFFECT

{E) FUMCTIOMAL CRITICALLTY EFFECTS:

AFTER SECOND FAILURE (INADVERTENT ARM RELAY CLOSURE}, DOOR ORIVE WOULD
FUNCTION AGAINST CENTERLIRE LATCHES CAUSING DAMAGE TO LINK MECHANISM AND
POSSIBLY RESULTIWG IN INABILITY TO CLOSE DOOR (DOOR LINKAGE MAY NOT
WITHSTAND STALL TORQUE WITHIN & 1/2 DEGREES FROM OPEN POSITION),

POSSIBLE LOSS OF CREW/VEHICLE IF OQORS CANNOT BE CLOSED RESULTIMG IN
STRLIETI.IML DAHAGE DUE TO THERMAL EFFECTS DURING RE-ENTRY,

- . kB W W W B W P we S

- DISPOSTTION RATIDMALE -
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{A) DESIGN:
REFER TO APPENDIX C, ITEM KD, 1 - HYBRID RELAY

{B} TEST:
REFER TO APPENDIX €, ITEM KO. 1 - HYBRID RELAY

GROUND TURNARDUND TEST

VERLFY WYBRID RELAY FUNCTION THAT EDHHEETS AC BUSES TO RIGHT/LEFT DOOR
DRIVE MOTOR BY: VERIFYINE INITIAL MCA STATUS, SENDING THE OPENSCLOSE
COMMAND BY SOFTWARE OR SWITCH CYCLE AS AFPRDPRIATE. VERIFYING SWITCH
SCAN, AND MONITORING THREE PHASE AC CURRENTS AND QPERATING TIME. TOTAL
DPERATING TIMES ARE 24 SEC (MAX) FOR TWO MCTORS AND 48 SEC (MAX]) FOR
SINGLE MOTOR. TESTS ARE PERFORMED [NFLIGHT FOR DUAL MOTOR OPERATION,
EVERY FLIGHT FOR SIMGLE MOTOR, AND LRU RETEST PER TABLE ¥S5I00.000.

(C) INSPECTION:
REFER TO APPENDIX €, ITEM M0, 1 - HYBRID RELAY

(D) FAILURE HISTORY:

REFER 70 APPEWDIX C, ITEM WO, 1 - MYBRID RELAY

(E) OPERATIOMAL USE:
NOHE

PE-EED - B
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FAILURE MODES EFFECTS ARALYSIS (FMEA) — CRITICAL FAILME MOOE 240
' KUMBER: 05-5E0-2129-02 _
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- APPROVALS -
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RELIABILITY ENGIREERING: T, AI

DESIGN ERGINEERING J. KRAGER
QUALLTY ENGIKEERING W. R. HIGGIN3
NASA RELIABILETY '
NASA SUBSYSTEM MANAGLR
NASA EPDAC RELIABILITY
NASA QUALITY ASSURANCE
H&SA EPDEL SUBSYS MGR
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