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FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL HAROWARE
KUMBER: ME-555-BO2B-X

SUBSYSTEM NAME: E - DOCKING SYSTEM
: REVISION: 0 FEBURG. 19976

PART NAME FART NUMBER
VENDOR HAME VENDOH NUMBER
LRU : D8CU MOE21-0087-1002
RSC~E AV SSTZ005
PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
LINE AEPLACEABLE UNIT {LRU} NISCU - DOCKING SYSTEM mhrmm. UNIT.

REFERENCE DESIGNATORS: A5VEIAZAD

QUANTITY OF LIKE [TEMS: 1
{ONE)

FUHCTION:

THE DSCU IS USED TO IMPLEHEHT THE ALITOMATED DOCKING SEQUENCE AND TO
RECEIVE AND PROCESS THE COMMANDS FROM THE APDS CONTROL PANEL. THE UNIT
;HCMDES TELEMETRY TD THE DCUs AND STATUS INDICATION TO THE APDS CONTROL

OUTPUT FUNCTIONS:

1 PROVIDES HLENERGY DAMPERS POWER AND CONTROL_FQR THE -WARD-
DOCKING MECHANIGM.

PROVIDES HLENERGY AND LOW LENERGY DAMPERS POWER AND CONTROL
FOR THE "SOFT" DRCKING MECHANISM.

PROVIDES CONTROL FOR DOGKING RING EXTENSION AND RETRACTION.
PFROVIDES FIXERS POWER AND CONTROL

PROVIDES HOOKS OPENING AND CLOSING CONTROL.

PROVIDES GAPTURE LATCHES DPENING AND CLOSING CONTROL.

PROVIDES TELEMETAY TO THE DCUs AND STATUS INDICATION TO THE APDS
PANEL

PFROVIDES LOW LEVEL AXIAL SUP CLUTCH.LOCKING DEVICE POWER AND
CONTROL (FOR THE “SOFT™ DOCKING MECHANISM).
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FAGE: 7 PRINT DATE: 16.12.96

FAILURE MODES EFFECTS ANALYSIS (FMEA) - CIL FAILURE MODE
NUMBER: MS-555-B028 - (0

REVISICN® DEC, 1506
SUBSYSTEM RAME: E - DOCKING SYSTEM
LRU: MC&21-0087-1002 CRMCALITY OF THIS
ITEM NAME: DSCU FAILURE MDDE: 2A3

FAILURE MODE:
LOSS OF REDUNDANT {ONE OF TMAEE) CONTROL SIGNALS FOR ETHER DOCKING RING

EXTENSION OR RETRACTION.

-MISSION PHABE:

00 ‘DN-GRAIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 DISCOVERY
104 ATLANTLIS
105 ENDEAVOUR

CAUSE:

MULTIPLE INTEANAL COMPONENT FAILLRES
CRMMCALITY 171 DURING INTACT ABORT ONLY? NO
CRITICALITY 1R2 DURING INTACT ABORT DKLY (AVIONICSE DNLY)? ND

REDUNDANCY SCREEN A) PASS

B) N/A
C) FAIL
PASS/FAIL RATIONALE:
Aj
B}

WA - AT LEAST ONE REMAINING PATH IS GETECTABLE IN FLIGHT.

€
REDUNDANT FUNCTIONS ROLITED THROUGH THE SAME CONNECTDR.

METHOD OF FAULT CETECTION:
MNONE.

MASTER MEAS. LIST NUMBERS: NOME

- FAILURE EFFECTS -

(A} SUBSYSTEM:
DEGRADATION DF AEDUNDANCY FOR RING EXTENSION OR RETRACTION,

e i [alnly]
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: M&-5SS-B026 - 03

{B) INTERFALING SUBSYSTEM(S): -
FIRST FAILUAE - NO EFFECT. LOSS OF ONE OF THREE REDUNDANT CONTROL SIGNALS

TR THE DMCUY FOR CONTROL OF EXTENSION OR RETRACTION OF THE DOCKING RING
MECHANISM.

{C) MISSION:
FIRST FAILURE - NO EFFELT.

(D} CREW, VEHICLE, AND ELEMENT(S):
ND EFFECT.

(E) FUNCTIONAL CATICALITY EFFECTS:
E:IUWLE OR PMA1 MECHANISM COMTRAOL: POSSIBLE LOSS OF MISSION AFTER TWD
1} LOSS OF ONE OF THREE REDUNDANT CONTROL SIGNALS « NO EFFECT. 2) LOSS OF
%%%ﬁg CONTROL SIGNAL - LOSS OF CAPABILITY TD MOVE RING TO PERFORM

DESIGN CRITICALITY (PRIOR TO OPERATIONAL DOWNGRADE, DESGRIBED iN F):

(F) RATIONALE FOR CRITICAUTY CATEGORY DOWNGRADE: -
ALTHOUGH THE CRITICALITY AEMAINS UNCHANGED AFTER WORKAROUNDS
CONSIDERATION (ALLOWED PER CR S050107W), THEY ARE PROVIDING ADDITIONAL
FAULT TOLERANCE TO THE SYSTEM.

AFTER THE SECOND FAILURE, THE CREW PERFORM [FM TO DRIVE THE RING MOTORS.
" IF_UNABLE TO PERFORM THE IFWM (THIRD FAILURE), LOBS OF DOCKING GAPABILITY
RESULTING IN LOSS OF MISSION ORJIECTIVE.

+*DISPOSTTION RATIONALE-

(b)) DESIGN:
RAEFER TS APPENDIX X7, ENERGIA HARDWARE.

W TEST.
REFER TO APPENDIX X7, ENERGIA HARDWARE.,

DSZu CIRCUTT DPERATION IS VERIFIED DURING GROUND CHECKOUT. ANY TESTING 1S
ALTOMPLISHED IN ACCORDANGE WITH DMRASD.

CYINSPECTION;
HEFER TO ARPENDIX X7, ENERGIA HARDWARE.

[Th FAILURE HISTDRY:
REFER TO APPENDIX X7, ENERGIA HARDWARE.
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FAILURE MODES EFFECTS ANALYSIS {(FMEA) = CIL FAILURE MODE
NUMBER: M5-55S-B028 - 03

{E} OPERATIONAL USE:
AFTER THE THIAD FAILURE, THE CREW PERFORM IFM TO DRIVE THE RING MOTORS.

= APPROVALS -
PRODUCT ASSURANCEENGR : M. NMDLAYEVA
DESIGN ENGINEER ! B VAKILIN
NASA SEA4A :
MASA SUBEYSTEM MAMNAGER
J5C Mobh ' '

MASA EPDE SLAA .
NASA EPDL  SUBSWTEM MaNAGER

M5-858 - 635



