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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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FAILUAE MODES EFFECTS ANALYS!S (FMEA} ~ NON-CIL FAILURE MODE
NUMBER: M5-655-B028- 12

: REVISIONZ © DEC, 1896
SURSYSTEM NAME: E - DOCKING SYSTEM
LRL: MCE21-0067-1002 CRITICALITY OF THIS |
IYEM NAME: DSCU FAILURE MODE: 1F3
FAILURE MODE: '
INADVERTENT LATCHES OPEN ACTIVATION SIGNAL {ONE OF THREE)
MISSION PHASE:
0o ON-OHEIT

VEHICLE/PAYLOAIVKIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS -
105 ENDEAVOLIR

CAUSE:
MULTIFLE INTEANAL COMPONENT FAILURES

CRITICALITY 11 DURING INTACT ABOAT ONLY?T NO
CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIDNICS OHLYY? NGO

REDUNDANCY SCREEN A) F.FLSS

B) WA
C) PASS

PASS/FAIL RATIONALE:

A)

B) .

N/A - AT LEAST TWO REMAINING PATHS ARE BETECTABLE IN FUGHT,

=]

METHOD OF FAULT DETECTION: )

NLONE.

MASTER MEAS. LIST NUMEERS! NOWNE.

CORARECTING ACTION:

AFTER THE SECOND FAILURE, THE CREW wOULD F]FlEﬁCS JETS TO AVOID COLLISION
BETWEEN THE ORBITER AND ISS.

- FAILURE EFFECTS -

(A) SUBSYSTEM:
DEGRADATION QF REDOUNDANCY AGAINEST INADVERTENT LATCH OPEN COMMANDS.

MAL ETC _RRE



PAGE 33 FRINT DATE: 14.02.97

FAILURE MODES EFFECTE ANALYSIS (FMEA) — NON-CIL PAILURE MODE
HUMBER: Ms-855-B02§- 12

(8) INTERFACING SUBSYSTEM(S):
INADVERTENT ACTIVATION OF ONE DF THAEE LATCHES OPEN COMMANDSE TO THE
LACU,

{G) MISSION:
NO EFFECT.

(@) CREW, VEHICLE, AND ELEMENT(S):
FIRST FAILURE - NO EFFECT.

{€) FUNCTIONAL CRITICALITY EFFECTS:

WORST CASE SHUTTLE GR-RMAMECHANISM CONTROL: POSSIELE LOSS OF CREW OR
VEHICLE AFTER TWD FAILURES, :
'} ONE WNADVERTENT LATCH OPEN COMMAND. NO EFFECT. 2) SECOND INADVERTENT
JPEN LATCHES COMMAND. AlL THRSE LATCHES OPEN: INADVERTENTLY DURING
JAMPING DR RING RETRACTION. -

JESIGN CRITICALITY (PRIOR TO OPERATIONAL DOWNGRADE, GESCRIBED IN F):

) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
ZRITICALITY DOWNGRADED FROM R2 TO 1R3 DUE TO ADDITIONAL FAULT TOLERANGE
*ROVIDED BY WORKARQUNDS ALLDWED PER CR S05D107TW.

WTER THE SECOND FAILURE, THE CREW WOULD FIRE RS JETS TO ENABLE THEREBY
HRCUMVENT THE WORST CASE *DESIGN CRITICALITY" EFFECT, IF INABLE TO PERFORM
HE WORKAROUND (THIRD FAILURE), POSSIBLE. LOSS OF CREWATEHISLE DUE TO AN
NADVERTENT COLLISION BETWEEN THE DREITER AND 1SS,

- TIME FRAME -

IME FROM FAILURE TO CRITICAL EFFECT: DAYS
IME FROM FAILURE OCCURRENGE TO DETECTION: MINUTES
ME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: HOURS

ME AEQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
g

—

TIORALL FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:
EW WOULD HAVE SUFFICIENT TIME TO FIRE RCS JETS.

MS-6S5 - 656
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = NON-CIL FAILIRE MODE
NUMBER: M5S-£55-B028- 12

HAZARDS AEPORT NUMBER(S) : ORBi 4028

[}

HAZARD DESCRIPTION:
UNGONTROLLEDANADVERTENT COLLISION BETWEEN DREITER AND ISS,

- APPROVALS -

FRODUCT ASSURANCE ENGR ' M. HIKGLAYEVA K
DESIGN ENGINEER : B, VAKULIN : :

M5-E655 - 657



