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FAILURE M2DES EFFECTS ANALYSIS (FMEA) - CRITICAL HARDWARE
HULIBER: 0O5-BIA-2176 -X

SUBSYSTEM NAME: EFLET - SEMOTE MANIP. ARLL

REVISION: - 2 DROE 5
PART NAME PART NUMBER
YENDOR NAME YENDOR NUMEER
L8 - MIDFCAf VO7D-TE4420
LRU D PCAZ VITOT64250
=t - CONTADLLER REMGTE POWER FAC 430001 7-1200
TAL . CONTROLUER, REMOTE POWER M S8 30-001T-2805
SAL . CONTROLLER, REMOTE POWER WCA50-0017-32 00
SRl . CONTROLLER, REMOTE POAWWER FACA50-201 7-4209
T PARTDATA

EXTENDED DESCRIPTION CF PART UNDER ANALYSIS:
CONMTRIOLLER, REMGTE PCWER RPC 20 AMP, POAT/STARSDARD FME HEATERS MANN
BUSEE A &2

REFEREMNCE DESIGMNATORS: ADVTEAIERPCRS

A0NTEA2SRPCET
40VTEAZBRP23
4M7EAZGRPTZE

QUANTIVY OF LIKE ITEMS: 4

FCUR

FUNCTION:

TTFOLLCWING A CREW-INITIATED COMMANT THE RPC FROVIDES HEATER POYWER FROM
AN A AND B BUSES T2 THE PORT AND STARBCARD REMCTE WANIPULATCOR ARME.
THE R2C DESIGN INCORPORATES CVERCURRENT TRIP PROTESTION PLUVS TIMED
CURAENT LIMITING FOR TRANSIENT CONDITIONS. BEEET IS ACCOWPLISAHED THRAOUSH
CONTROL SIGMAL KEMOWAL ANT HEAPFLICATION.
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FAILLLUAE MODES EFFECTS ANALYSIS [FMEA) - CRITICAL FAILURE MQDE
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FAILURE MODES EFFECTS ANALYSIS (FMEA) —- CRITICAL FAILURE MODE

NUMBER: O5-8IA-2176-02

REVISIONF 2 07/23/90 R
SUBSYSTEM: EPODEC - REMOTE MANIP. aRM
LRU :MID PCA 1 CRITICALITY OF THIS
ITEM MAME: CONTROLLER, REMGTE POWER FAILURE MODE:iA3

e o e - T L T L L -

FAILURE MODE:
INAOVERTENT OUTPUT, FAILS “ON", FAILS TO TURN *OFfF®

MISSION PHASE:
og . ON-ORBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102  COLUMBIA
: 103 DISCOVERY
T 1G4 ATLANTIS

CAUSE: WS Erxdeavoe ¢

PIECE PART FAILURE, CONTAMINATION, VIBRATION, MECHANICAL SHOCK,
PROCESSING AWOMALY, THERMaSL STRESS

CRITICALITY 171 DURING INTACT ABORT ONLY? WO

-...--———-—-..----——--.--_-—————-p---._-.,.,.._.__-_—--——-—--....n.-—.—.-—-—-.----q-----....--————---.--—-p-.q.---

REDURDANCY SCREEN A). PASS
B} FAIL
C) Pass

P.;SSEFAIL RATIGRALE:
A

B) -
FAILURE DUE TO LACK OF TELEMETRY AND FAILURE MASKING BY OPERATIONAL
THERMOSTATS. INITIAL FAILURE WOULD NOT BE DETECTED SINCE THERMOSTATS
WITHIN THE HEATER CIRCUIT FUNCTIDN TO REGULATE YHE HEATING ELEMERTS TO
MAINTAIN PROPER TEMPERATURE. S
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- F;ILURE EFFECTS -

i e -

(A) SUBSYSTEM:
FAILURE WILL RESULT IN AFFECTED WEATER CIRCUIT BEING CONTINUOUSLY

POMERED.
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FAILIRE MODES EFFECTS AMALYSIS (FMEA} -- CRITICAL FATLURE MOQE
NUMBER: 05-6IA-2178-02

® (B) INTERFACING SUBSYSTEM(S):
FERST FAILURE - NO EFFECT

{C) MISSTON:
FIRST FAILURE - MO EFFECT

{U) CREW, VEHICLE, AND ELEMENT(S):
FIRST FAILURE ~ NO EFFECT

(E) FUNCTIOMAL CRITICALITY EFFECTS: :
SUBSEDUERT DUAL THERMOSTAT FAILURE IN AFFECTED MEATER CIRCUIT WIL

ENABLE HEATING FLEMENTS TO BE CONTINUOUSLY PDWERED AMD FOR KIGH BETA
ANGLE DRBITS, MAY INCREASE TEMPERTURES SUFFICIENTLY TQ PREVENT RMS JQINT
MOVEMENTS, AOSSIBLE LOSS OF MISSION (2R3) DUE TO INABILITY TO MANUEYER
THE RMS CAUSED BY FROZEN RMS JOINT(S). POSSIBLE LOSS OF CREW/VEHICLE
5%?3;{2?[ TO UKCOMMAHDED RMS OR PAYLOAD MOTION CAUSED Ay FROZEN RMS

el W A A ol e e e e . A T e e e e o o ——— ————— —

- DISPOSITION RATIONALE

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

{A) DESTGN: :
REFER TO APPENDIX B, ITEM NO. 2 - REMOTE POWER CONTROLLER

{8) TEST: - ' :
REFER TG APPENDIX B, ITEM WO. 2 - REMOTE POWER CONTROLLER

GROUND TURNAROUMD TEST

CIRCUITY VERIFIED ON~LIKE PER PARAGRAPMS:

- V54AND.D1Q "KEATER BUS A VERIF"

- VHSANG. Q11 "HEATER BUS B VERIF~

- V54ANO.044 “STED MEATER BUS A DEADFACE VEAIF®

- VIdAND.D4% "STED HEATER BUS B OEACFACE VERIF™

FRIOR TD MECHAMICAL ARM IMSTALLATION,

- VWE4ATD.168 “MEATER BUS A VERIF*

- ¥54AT0.170 “HEATER BUS B VERIF" g

FOR EVERY RMS FLIGHT, AND LRU AETEST PER TABLE v54I00.000.

(C) INSPECTION: "
REFER TO APPENDIX B, -ITEW NO. 2 — REMOTE POWER CONTROLLER Lo

{0) FAILURE HISTORY:
REFER TO APPENOLX 8, [TEM MQ. 2 - REMOTE POWER COMTROLLER

{E) OPERATIONAL USE:
AFTER THIRQ FAILURE ATTEMPT TO MANUALLY STRAIGHTEN THE ARM USING EVA

05-6IA - B3
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FAILURE MODES EFFECTS AMALYSIS (FMER) -- CRITICAL FAILURE MODE
NUMBER: 05-61A-2176-02

- TECHNIQUES FOR MARGINAL CASES. WQRST CASE FAILURE WILL REQUIRE
JETTISON OF RNS TO ALLOW PLB DOOR LLOSURE FOR SAFE ENTRY.

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

- APPROVALS -
RELTABILITY ENGINEERING: T, Al
OEEIGH ENGINEERING t 0. SOVEREIGN
QUALITY SUPERVISOR : J. COURSEN
NASA RELIABILITY I Griskaen

HASA SUBSYSTEM MANAGER : ¢ f£lemn
KASA EFDRC RELIABILITY :
WASA QUALITY ASSURANCE

MEeSA Ams ﬂ.ﬂ‘l‘l‘:‘lﬂ‘ ;R FajtEsea
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