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FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL WARDMARE

SUBSYSTEM NAME: EPDEC - REMOTE MANIP. ARM

NUMHER: 05-61A-2125-X

REVISION : 2 07/23/50

———— e L i |y ———

PART NAME
VENDOR NAME
elRy :  MIDPCAL
a SRU. s CONTACTOR, SENERAL PURFDSE
| IRl : CONTACTOR, GEWERAL PURPOSE

-------------------------------------------

L L DS L L B o e e

& EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:

PART NUMBER
VENDOR NUMBER

VO 70-754400
MC455.0134.0002 1~
MC455-6139-0008 ™

--------------------------------

-------------------------------

CONTACTOR, &P 125 AMP STARBOUARD ARD 20RT REMATE MANIPULATOR ARM

REFERENCE DESIGNATORS:  2QW7EA25K2
s A0W7BAZ5EK]

QUANTITY OF LIKE ITEMS: 2
TWO

FUNCTION:

UPDN CREW INITIATED SWITCH COMMAND, THE COWTALTS oF CONTACTOR CONNEQT
PRIMARY 28YDC MAIN BUS A& TQ THE SELECTED (PORT, SYARHODARD) REMOTE

MANIPULATOR ARM. :
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FAILURE MODES EFFECTS AMALYSTS (FMEA] -- ERITII:AL FAILURE MODE

BUMEER: 05-61A-2126-02

REVISION# 2 Q772390 R
SUBSYSTEM: EPDELC - REMOTE MANIP. ARM

LRU ;MID PCA 1 CRITICALITY DF THIS
ITEH KAME: CONTACTOR, GENERAL PURPOSE : FAILURE MODE:1R?
FATLURE MODE:

CLOSED, PREMATURE CLOSES, FAILS TO OPEN

MISSION PHASE:
0o OH-ORSIT

VEHICLE/PAYLOAD/XIT EFFECTIVITY: :02 COLUMBIA
: 103  DISCOVERY
104 ATLANTIS

‘. (£5 Lndiavcor
PIECE PART FAILURE, VIBRATION, MECHANICAL SHOCK, PROCESSING ANOMALY

CRITICALITY 1/1 DURING INTACT ABGRT ONLY? MO

T TR o N B S o B

REDUNDANCY SCREEN A) Pass

B)] FAIL
C) PASS
PASS/FAIL RATIONALE:
2) |
B)

NOT READILY DETECTABLE IN FLIGHT DURING RMS QPERATION. WILL BE
DETECTED UPDN RMS POMER DOWN FOLLOWING OPERATION. .

C)-

A e ol wr e e .

~ FAILURE EFFECTS -

ol e ke e e

{A} SUBSYSTEM:
FATLURE WILL RESULT IN AFFECTED RMS BEING COMTINUALLY POWERED
INDEPENCENT OF POSITION OF POWER OR SELECT SWITCHES.

m (B) INTERFACING SUBSYSTEN{S):

FIRST FAILURE - NU EFFECT
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FAILURE MODES EFFECTS AKALYSIS (FMEA)} -- CRITICAL FAILURE MODE

NUMEER: 05-5IA-2128-02

{C) MISSION:
FIRST FAILURE - WO EFFECT

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

(E) FUNCTIORAL CRITICALITY EFFECTS:

FAILURE DURING RMS OPERATIONS WILL MAVE NO EFFECT SINCE THE POHER
CONTACTOR IS WOMINALLY CLOSED AT ALL TIMES THAT THE RMS IS UNCRADLED,
A SUBSEQUENT FAILURE OF THE RMS POWER SWITCH (TO “OFF") DURING RMS
DPERATIONS WOULD ALLOW THE MCIU, END EFFECTOR, BRAKES, AND DIRECT ORIVE
CIRCUITS 7O BE BACK POWERED (SNEAK CIRCUIT) BY THE PRIMARY RMS CONTROL
BUS THROUGH THE FAJLED POWMER CONTAGCTOR, THE MCIU AND END EFFECTOR -
WOULD OnLY BE POWERED WHEK THE GRAKE SWITCH 1§ PLACED "ON", HOWEVER,
THE BRARES WOULD THEH SEUWOBNTEC-Fosbehiisetr BE CONTINLOUSLY "OFF" EVEN
THOUGH THE SWITCH 1S Shcalgde *ON*, ABOITIONALLY, DIRECT DRIVE AND ERD
EFFECTOR CONTROL VOLTAGES WILL BE BIASED SUCH THAT COMMANDS WILL BE
EITHER UNEFFECTUAL OR REVERSED AND UNCOMMANDED OPERATIONS WILL OCCUR.
POSSIBLE LOSS OF MISSION {2R3) [F DEGRADED COWTROL RESPONSE OF THE RM5
OLCURRED. POSSIBLE LOSS OF CREW/VEWICLE {1R2) DUE TO [NCORRECT
RESPONSE OF RMS TO [ONTROL [NPUTS AND UNCOMMANGED MOTION 1F RMS POMWER
SWITCH FAILED (TO OFF) QURING RMS OPERATIONS, '

..-.-.-u.-————.——-p-.-.--.—.—-.-..-_—-_--.----—-.---.-.-_—__———-—q-----.--,-,-.__-_-_————-.----.-b-...-.-------—

- DISPOSITION RATIQNALE -

T 0 o o ot 0 0 A ke e e P B e e e e e e

(A) DESIGN:
REFER TD APPEMDIX C, ITEM HO, 5 - GENERAL PURPOSE CONTACTOR

{&) TEST: .
REFER TO APPENDIX C, ITEM Na, 5 - EﬂHTﬂ;TDR. GEWERAL PURPOSE

" GROUND TURNAROUND TEST

CIRCUITS VERIFIED ON-LINE PER PARAGRAPHS:

= ¥54ANO.012 “PORT MN & {PRIMARY) POWER VERIF"

- VE4ANO.040 *STAD PRIMARY POWER DEADFACE VERIF®

- V54ANQ.041 *PORT PRIMARY POMER DEADFACE VERIF®

PRIOR TO MECHANICAL ARM INSTALLATION,

= VE4ATO.00)1 "CONFIGURATION AND CHECKOUT®

FOR EVERY PMS FLIGHT, AND LRY RETEST PER TABLE v54200.000.

{C) INSPECTIOW: /
REFER TO APPEMDIX C, ITEM MO. 5 - GENERAL PURPDSE CONTACTOR

(D) FAILURE WISTORY:
REFER TO APPENDIX £, ITEM NO. 5 - GENERAL PURPOSE CONTACTOR
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FALLURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MODE

=7 feaeer

HUMEER: DS5-6TA-Z126-02

(E) OPERATIOMAL USE+

THE CREW WOULR NOT EE AWRRE OF INITJAL FAILURE UNTIL THE RMS WAS
CRADLED, BRAKES TURNED DN AND ARM DESELECTED AKD POWERED DOWK. WsEN
THE RM3 IS DESELECTED THE WCC WILL FAIL TO LOSE THE RMS SELECTED FLAG.
WHEN THE RMS 15 POWEREDR DOMWN, THE BRAKLS, WILL BE GROUMDED THROLSH THE
MCIU AND THE ON-BDARD TALKEACK WILL TDGELE TO OFF {EVEN THOUGH THE
BRAKE SWITCH IS STILL ON),

PAYLDADS SHOULD BE CAPTURED/RELCASID IN POSITIONS wHERE INCOMPLETE
RIGIDIZATION OR RELEASE WILL KOT ALLOW THE PAYLDAD TO ROTATE INTQ
ORAITER STRUCTURE,

------------ - i o b - - - L

- APPRU¥ALS -
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RELTABILITY ENGINEERING: T. &I

DESIGN ENGINEERING : D, SIVEREIGN
QUALITY SUPERVISOR : J. COURSEN
NASA RELIAEILITY : ¢ Grahaan

NASR SUBEYSTEM MANAGIR : o ican
WASA EPORC RELIAEBILITY :

KASA QUALITY ASSURANCE :

NASA IPDEC SUBSYS MGR : £ ALANIT

NAsA RS Cpeemtins [ O fallesea 2 ‘,E\j *-__ N
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