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FAILURE MODES EFFECTS ANALYSIS (FMEA} - KON-CIL HARDWARE
ih NUMBEER: M5-E5-B026-X

SUBSYSTEM NAME: E - DOCKING SYSTEM

REVISIDON: a DEC, 1906
PART HAME PART HUMBER
VENDOR MAME YENDOR NUMBER
LRU : LACY MCE21-DOS7-1004
REC-E 3IYE52007

PART DATA

EXTENDED DESCRIPTION OF PART UNDER AMALYSIS: :
LINE REPLACEABLE UNIT (LAU} LATCH ACTUATOR CONTRAOL UNIT LACU) - CAPTURE
"LATCUH MOTORS LOGIC AND POWER CONTROL _ :
REFERENCE DESIGNATORS: 45VEIA1A2
QUANTITY OF LIKE ITEMS: 4
{CNE)

FUNCTION:

PROVIDES CAFTURE LATCHES ACTUATORS CONTROL THE UNIT PROVIDES LATCH
MOTOR CONTROL VIA COMMANDS FROM THE DSCU FOR AUTOMATIC SEQUENCE
IMPLEMENTATION, OR COMMANDS FROM THE CONTROL PANEL FOR MANUAL

QPERATIONE,

OUTPUT FUNCTIONS: i | _
1 LATCHMOTOR CONTROL: FLUS/MINUS POWER FOR LATCH CLOSING/OPENING.

2) LATCHES "OPEN' FEEDBACK SIGNAL TO INTIATE ALI'I‘DIJAT[C_ “RING 1N

CPERATION (AFTER HOOK CLOSURE)) -

3 SIGNALE TO THE DCU AND CONTROL PANEL FEEDIBACKS THROUGH THE DSCU:

MOTORS DN, LATCHEE CLOSED/OPEN,

MS-855 - 607
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EAILURE MCDES EFFECTS ANALYSIS (FMEA) ~ NON-CIL FAILURE MODE
HUMBER: M5ES55-H02 D1

HEVISIONS © FEBDEC, 16876
SUBSYSTEM NAME: E - DOCKING SYSTEM

LRLU: MC521-0087-1004 CRITICALITY OF TH!S
MTEM HAME: LATCH ACTUATION BDNTFIDL UNIT FAILURE MODE: 1R3
FAILURE MODE:
LOSS OF MOTOR CONTROL FOR ALL CAPTURE LATCH FUNCTIONS.
MISSION PHASE:
0o ON-QRE(T
VEHICLE/PAYLOADVKIT EFFECTIVITY: 163 DISCOVERY

: 104 ATLANTIS

105 ENDEAVOUR

CAUSE: '

INTERNAL COMPONENT FAILURE(S)
CRMCALITY 11 DURING INTACT ABDRT ONLY? HO
CRITICALITY TR2 DURING INTACT ABORT ONLY (AVIGNICS DNLY)? NC

AEDUNDANCY SCREEN A} PASS

B) NA

C) PASS |
PASG/FAIL RATIONALE:
A)
B)

WA AT LEAST TWO REMAINING PATHS ARE DETECTAB! £ i FLIGHT,

€)

METHOD DF FAULT DETELTION:
NONE.

MASTEH MEAS. LIST NUMBERE: NONE

.

CTORRECTING ACTION:
WORAKARQUNDS ARE AVAILABLE TO SEPARATE THE OREITER FROM LSS:

1 CREW Will UTILIZE THE MANUAL UNBLOCKING DEVICE TO OREN THE CAPTURE
LATCAES:

24) IFM TO DRNVE CAPTURE LATCHES OPEN: -

&2 EXTENDING THE DOOSKING AING IS ANOTHER WORKARDUND TD SEPARATE IE ONLY
ONE OF THREE CAFTURE LATCHES REMAINED CLOSE:;

43) PERFCAM EVA TO AEMOVE 86 BOLTS FROM THE DOCKING BASE

MEARS - BOY
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = NON-CIL FAILURE MODE
. HUMBER: M5E55-BO3E- 01"

- FAILURE EFFECTS -

(A} BUBSYSTEM:
DEGRADATION OF REDUNDANCY FOR CAPTURE LATCH MOTOR CONTROL

NO EFFECT.

[C) MISSION:
NO EFFECT.

{D) CREW, YEHICLE, AND ELEMENT(S):
FIRST FAILURE - NO EFFECT,

(E) FUNCTIONAL CRITICALITY EFFECTS:

WORST CASE, SHUTTLE MECHANISM CONTROL: POSSIBLE LOSS OF CREW OR VEHICLE
AFTER THAEE FAILURES,

1) LOSS OF ONE OF THREE CAPTURE LATGHES CONTROL SIGNALS. DEGRADED
FEDUNDANCY., 2) SECOND ASSOCIATED CAPTURE LATGHES CONTROL SIGNAL
RESULTING IN LOSS OF CAPABILITY TD OPEN CAPTURE LATGHES. 3) MANUAL
UNBLOCKING DEVICE FAILS TO AELEASE {1 OF 3) LOSS OF CAPABILITY TO RELEASE
THE LATCHES MANUALLY.,

DESIGN CRTICALITY (PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED IN F);

(F) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:

ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKAROUNDS
CONSIDERATION (ALLOWED PER CR 5050107W), THEY ARE PROVIDING-ADDITIONAL
FAULT TOLERANCE TO THE SYSTEM,

AFTER THE THIRD FAILURE. THE CREW WQULD PERFORM IFM TO DRIVE THE CAFTURE
LATCHES OPEN™’ IF UNABLE TO PERFORM THE IFM [FOURTH FALURE) THEN CREW
WOULD EXTEND RING TO SEPARATE, IFUNABLE TD EXTEND THE DOCKING RING {FIFTH
FAILURE} THEN PERFORM EVA TO REMOVE 88 BOLTS TO CIRCUMVENT THE WORST
CASE "DESIGN CRITICALITY” EFFECT. IF UNABLE TO PEHFORM EVA (SIXTH FAILURE), "
JOSEIBLE LOSS OF CAEWAEHICLE DUE TO LOSS OF ALL UNDOGKING CAPARILITY,

{B) INTERFACING SURSYSTEM{S):

= TIME FRAME -

IME FROM FAILURE TO CRITICAL EFFECT: DAYS
IME FROM FAILURE OCCURRENCE TOQ DETECTION: MINUTES
ME FROM DETECTICH TO COMPLETED CORRECTIVE ACTION: HOURS

ME REQLNAED TO IMPLEMENT CORAECTIVE ACTION LESS THAN TIME TO EFFECT?
s

MR S0 am
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FAILURE MOQDES EFFEI:TS ANALYSIS (FMEAL) -~ NON-CIL FAILURE MODE
NUMBER: M5-555-B028- D1

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:
CREW WOULD MAVE SUFFICIENT TIME TO PERFORM IFM OF EvaA

HAZARDS REPORT NUMBER(S) : ORBi 4014

HAZARD DESCRIPTION:
INABILITY TO SEPARATE ORBITEH AND ISS,

« AFPROVALS -

PRODUCT ASSURANGE ENGR *M. NIKDLAYEVA, H .
DESIGN ENGINEER : B VAKULIN :

M5-E85 - 611



