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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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FAILURE MODES EFFECTS ANALYSIS (FMEA) -~ CIL FAILURE MODE
: NUMBER: M5=655-B0z8- 15

, REVISIDN® O DEC, 1995
SUBSYSTEM NAME: E .- DOGKING SYSTEM )
LAU; MCRZ21-0087-1002 CRITICALITY OF THIS
MEM NAME: DSCU FAILURE MODE: 2R3

FAILURE MODE:
LOSE OF ONE OF THREE RING OUT STOP CONTROL SIGNALS.

MISSION PHASE:

oo ON-DRBIT

VEHICLEPAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:
MLULTIPLE INTERNAL COMPONENT FAILURES

EHI_"-I"ICALITY 11 DURING INTACT ABORT ONLY? NO
CRITICALITY 1R2 DURING INTACT ARDRT ONLY (AVIONICS ONLY)? NO

REDUNDANCY SCREEN A} PASS

B) WA
C)FALLS
PASGTFAIL RATIONALE:
A}
B} -

N/A - AT LEAST ONE AEMAINING PATH IS DETECTABLE IN FLIGHT,

(o] .
REDUNDANT FUNCTIONS ROUTED THAOUGH THE SAME CONNECSTOR,

METHOD OF FAULT DETECTION:

NONE
MASTER MEAS. LIST NUMBERS: NONE

+ FAILURE EFFECTS -
{A) SUBBYSTEM:

DEGRADATION OF REDUNDANCY FOR RING OUT STOP ACTIVATION,

(6} INTERFACING SUBSYSTEMIS):
1.OSS OF ONE OF THREE RING OUT 5TOP SIGNALS TO THE DMCL.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) =~ CIL FAILURE MODE
NUMBER: Ms555-8028- 15

(G- MISSI0N:
FIRST FAILURE - NO =FFECT.

{D) CREW. YEHICLE, AND ELEMEHTES}
NO EFFECT

{E) FUNCTIONAL CRITICALITY EFFECTS:

i§I‘I‘i.|| II.E5 OR PMA1 MECHANISM CONTROL: POSSIBLE LOSS OF MISSION AFTER TWO
AILURES.

1) LOSS OF DNE RING QUT STOP CONTROL SIGKAL TO THE DMEU - NG EFFECT.

2) LOSS OF SECOND ASSDCIATED RING OUT STOP CONTROL SIGNAL TO THE DMCU -

LOSS OF CAPABILITY TO RETRALT RING., POSSIBLE DOCKING RING MOTOR

DVERHEATING WHICH MAY PRECLUDE DOCKING OPERATIONS.

DESIGN CRITICALITY {PRIOR TO DPERATIONAL DOWNGRADE, DESCRIHED IN F):

(F) RATIDNALE FOR CRITICALITY CATEGORY DOWNGRADE:

ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKARCUNDS
CONSIDERATION (ALLOWED FER CR S050107W), THEY ARE PROVIDING ADDITICNAL
FAULT TOLERANCE TC THE SYSTEM.

AFTER SEyDHD FAILURE, CREW COULD PERFORM AN IN-FLIGHT MAINTENANCE TO
DRVE THE RING MOTORS DIRECTLY FROM THE FEED-THROUGH CONNESTORS IN THE
EXTERNAL ARLOCK, USING THE ORBITER BREAKOUT BOX. IF UNABLE 10 PERFOAM
THE IFM {THIRD FAILURE), LOSS OF DOCKING CAPABILITY RESULTING IN LOSS OF
MISSION DEJECTIUE

~BSPOSITION RATIONALE-
(A) DESIGN:
REFER TO APPENDIX X7, ENERGIA HARDWARE.
(B) TEST:

REFER TO APPENDIX X7, ENERGIA HARDWARE.

Q53U CIRTUM OPERATION IS VERIFIED DURING GROUND CHECKOUT. ANY TESTING Ié
ASCOMELISHED IN ACCORDANCE WITH OMRSD,

(C) INSPECTION:
AEFER TG APPENDIX X7. ENERGIA HARDWARE. B

M FAILVAE HISTORY:
REFER TC APPENDIX X7. ENERGIA HARDWARE.
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FAILURE MODES EFFECTS ANALYSIS (FMEA} = ClL FAILURE MODE
NUMBER: M5-655-B02E- 15

(E) OPERATIONAL USE:
AFTER SECOND FAILURE, CREW COULD PERFORM AN IN-FLIGHT MAINTENANGE To
DAIVE THE AING MOTORS DIRECTLY FAOM THE FEED-THROUGH CONNEGTORS N THE
EXTERNAL AIRLOCK. USING THE ORBITER BREAKGUT BOX.

- APPROVALS -
PRODUCT ASSURANCE ENGR ;M. NIKDLAYEVA
DESIGN EMGINEER B VAKLILIN
MNASA S50 :
NASA SUBSYSTEM MANAGER
JS5C MOD

MNRSA EPb- -ss:-_m
MASA EPDc SuBsSysToM HANAGEE.
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