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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL HARDWARE
HUMBER: ME-6S5-BI24-X

SUBSYSTEM MAME: E. DOCKING SYSTEM

REVISION: 4 DEC, 1996
PART NAME PART HUMBER
VENDOR NAME VENDOR NUMBER
LAY : DMCU MCE21-0087-0005
RSC-E Aar.s212em
FART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIE:
LINE REFLACEABLE UNIT (LRU) DOCKING MECHANISM CONTROL UNIT {(DMCU) -
DOCKING RING MOTORS (M4/M5) LOGIC AND POWER CONTROL

AEFERENCE DESIGNATORS: 45V51A1A4
QUANTITY OF LIKE ITEMS: 1

{DNE}

FLINCTION:

THE DMCU 18 DESIGNED TO AECEIVE COMMANDS FROM THE DOCKING SYSTEM
CONTROL UNIT {DSCU,) 1T IMPLEMENTS DCOCKING RING CONTROL DURING THE
AUTDMATIC AND THE PANEL CONTADLLED OPERATIONAL MODES. THE UNMT
CONTROLS THE TWO DOCKING MECHANISM RING) ELECTROMOTORS. THE LUNT
RECEIVES THE FOLLDWING COMMANDS FROM THE CONTROL PANEL THRDUGH THE
DSCU: 1) RING RETRACT, 2) STOP RING AETRACTION, 3) RING EXTEND, AND 4] STOR
RING EXTENSYON. THE UNIT PROVIDES ONE TELEMETRY SIGNAL TG THE DATA
COLLECTION UNITS [DCUs) FOR MONITORING THE RING MOTOR ACTUATION.

QUTPUT FUNCTIONS: '

1) MOTOR CONTROL 1 27 V RING DEPLOY/RETRACT POWER FOR M4MS MOTORS
(TWD POSITIVE AND TWO NEGATIVE POWER OUTPUTS PER MOT OR.)

2} TELEMETRY INFORMATION [ONE DISCRETE) TO THE DEL-1,

va= O ERO
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FAILURE MOOES EFFECTS ANALYS!S (FMEA) = CIL FAILURE MODE
NUMBER: MS-655-B024- 01

REVISIONS [+] DEC, 1396
SUBSYSTEM HAME: E - DOSKING SYSTEM
LRU: MCE21-0087-D005 CRITICALITY OF THIS
TEM NAME: DMC FAILURE MODE: 2R3

FAILURE MODE:
LOSE OF MaME MUTOR CONTROL SIGNAL (ONE OF THAEE) POA AING EXTENSION OR
RETRACT.

MISSION PHASE!

(w ] ON-DRAMT

VEHICLE/PAYLOAL/KIT EFFECTIVITY: 183 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CALUSE:

INTEANAL COMPONENT FAILURE(S)

CRITICALITY 1/1 DURING INTACT ABORT OKLY? NO . _
CRITIGALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY}? NO

REDUNDANCY SCREEN A} PASS
B) N/A
CYFALL

PASE/FAIL RATIONALE:
A)

B)
WA - AT LEAST ONE AEMAINING PATH IS DETECTABLE IN FLIGHT., -

-] '
REDUNDANT FUNCTIONS ROUTED THROUGH THE SAME CONNECTOR.

METHOD DF FAULT DETECTION:
RING WOULD STOP AFTER SECOND FAILURE.

MASTER MEAS. LIST NUMBERS: NONE

- FAILURE EFFECTS -

{A} SUBSYSTEM:
REGRARATION OF REDUNDARCY FOR CONTROLLING RING DRIVE MOTORS.

(B) INTERFACING SUESYSTEM(S):
NO EFFECT.
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FAILUHME MODES EFFECTS ANALYSIS (FMEA) ~ CIL FAILURE MODE
NUMBER; M5-GSSMA-B024-01

(C) MISSION:
FIRST FAILURE - NO EFFECT.

(D) CREW, VEHICLE, AND ELEMENT(S}:
NO EFFECT.

{E) FUNCTIONAL CRITICALITY EFFECTS: '
SHUTTLE DR PMAT MECHANISM CONTROL: POSSIBLE LOSS OF-MISSION AFTER T™WO

FALURES.
FIRST FAILURE (LOSS OF ONE OF THREE INTERNAL CONTROL SIGNALS OF RING DRIVE

LOGIC CIRCUM » DEGRADED RING DRIVE CONTROL REDUNDANCTY.

SECOND FAILURE (LOSS OF SECOND ASSOCIATED INTERNAL CONTROL SIGNAL) - LOSS
OF ALL RING CONTROL RESULTING W LOSS OF CAPABILITY TO PERFORM DOCKING.
LOSS OF MISSION CEJECTIVES WITH HNABRITY TC PERFORM DOCKING,

. DESIGH CRITICALITY (PRIOR TD OPERATIONAL DOWNGRADE, DESCTRIBED IN F):

(F) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:

ALTHOUGH THE CRITICALITY AEMAINS UNCHANGED AFTER WORKAROUNDS _
CONSIDERATION (ALLOWED PER CR 5050107W). THEY ARE PROVIDING ADDITIONAL
FAULT TOLERANGE TG THE SYSTEM.

AFTER SECOND FAILURE, CAEW COULD PERFORM AN IN-FLIGHT MAINTENANCE TD
DRIVE THE RAING MOTORS DIRECTLY FROM THE FEED-THROUGH CONNECTORS IN THE
EXTERNAL AIRLOCY, USING THE ORBITER BREAKOUT BOX. IF UNASLE TO FERFORM IFM
%T{?NEMLUHEL LOSS OF MISSION OBJECTVES DUE TOD INABILITY TO PERFORM

~DISPOSITION RATIONALE-

(&) DESIGM:
REFER TQ APPENDIX X2, ENERGIA HARDWARE.

B} TEST:
REFER TO APPENDIX X3, ENERGIA HARDWARE.

AING DEPLOYMENT CONTROL OPERATION IS VERIFIED DURING GROUND CHECKQAUT.
ANY TESTING LS ACCOMPLISHED IN ACCORDANCE WITH OMRSD,

fCY INSPECTION: s
AEFER TO APFENDIX X3. ENERGIA HARDWARE.

(D} FAILURE HISTORY:
AEFER TO APPENDIX X3, ENERGIA HARDWARE.

ME SCC _ ROT
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FAILURE MODES EFFECTS ANALYSIS (FMEA)} — CIL FAILURE MODE
NUMBER: M5-855MA:B024-01

(E) OPERATIONAL USE:
AFTER SECOND FAILURE, CREW COULD PERFORM AN IN-FLIGHT MAINTENANCE TO

DRIVE THE RING MOTORS DIRECTLY FROM THE FEED-THROUGH CONNECTORS IN THE
EXTERNAL AJRLOCK. USING THE ORBITER BAEAKOUT BOX.

- APPROVALS .
PRODUCT ASSURANCEENGR : M. NIKOLAYEVA
DESIGN ENGINEER D B VAKULIN
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