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FAILUFLE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL HARDWARE
NUMBER: M5-L£355.8B017-X

SUBSYSTEM NAME: E- DOCKING SYSTEM
REVISION: 0 DEC. 1996
PART HAME PART NUMBER
, VENDOR NAME VENDOR NUMBER
LRU : ENERGIA POWER PANEL MCE21-0087-0009
RSC-E SLTYU 462312 001
SRU : CIRCUIT BREAKER A22-3 (825519242, TY)

FART CATA

EXTENDED DESCRIFTION DF PART UNDER ANALYSIS:
PNL ABAZ, CIRCUIT BREAKER (5.1 AMP TRIPPING CURRENT) - APDS *+A +3, +C"

CONTROL PANEL POWER.
REFERENCE DESIGNATORS: 35V73ARATFS

3EVTIABAIFT
36V7IABAIF 1
QUANTITY OF LIKE [TEMS: 2
(THREE)
FUNCTION:

PROVIDE OVZRLOAD PROTECTION, CONTROL AND DISTRIEUTION FOR THE CONTROL
PANEL POWER BUSES (+A, +2, +C)
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FAILUSE MODES EFFECTS ARALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER; M5-655-B0T7- 01

FEYISIONS O EEE=RE, 18476

suasveru NAME: E - DOGCKING SYSTEM )
LR MCE21-0087 0008 _ CRITICALITY OF THIS
ITEM NAME: CIRCUIT BREAKER FAILURE MODE: 1R3

FAILLIRE MODE:
FAILS OFEN, FAILS TQ CONCUCT, INADVERTENTLY OPENS, FALS TO TRANSFER

MISSIOH PHASE:
oia) ON-ORBIT
VEHIGLE/PAYLOAD/KIT EFFECTIVITY:  1C3 DISCOVERY
_ - 104 ATLANTIS
105 ENDEAVOUR

CAUSE:

A) PIECE PART FAILURE, B) GDWAMIN&TTCH\I C) VIBRATION, D) MECHANICAL SHOCK, E)
PROCESEING ANOMALY, F) THERMAL STRESS

CRMCALITY 11 DURING INTACT AEORT OHLY? NO

CRITICALITY TR2 BURING INTACT ABCRT ONLY (AVIOHICS ONLYY? N2

REDUNDANCY SCREEN &) PASS

. BYPASS

T} PASS
PASSTAIL RATIONALE: |
A)
£)
c; .
METHOD OF FAULT DETECTION: -
T EMETRY.
MASTER MEAS. LIST NUMBERS: VE3XOTS4E

- VE3X0753E
VEIXOTEQL

e

CORRECTIHG ACTION:
WORKARDUNDS 4RE AVAILABLE
13 IFR TO DRIVE HOOKS OFEM:
SND A TNIDN OF PYROBOLT SERARATIOM:
22 FERFDAM VA VO REMOVE 56 BOLTS FROM THE DOCKING BASE.

TO SEPARAYTE THE ORBIMEA FROM ISS:

M5-AR5 - 559



PAGE: 3 PRINT DATE: 11.42.57

FAILURE MODES EFFECTS ANALYSLS (FMEA) = NON-GIL FAILURE MQOE
’ : HUMBER: M=-£35-B017-D1

= FAILURE EFFECTS -
(A} SUBSYSTEM: : -
DEGRADATION FOR REDUNDANCY FOR PROVIDING POWER TO THE PANEL FOWER

CONTROL BUSES (+A, +B,+C)

(B} INTERFACING SUBSYSTEM(S):
PARTIAL LOSS DF STATUS LIGHT INDICATION DUE TO LOSS OF EfTHER BUS +A OF +L8.

{C) MISSION:
NO EFFECT.

{D) CREW, VEHICLE, AND ELEMENT(S):
FIRST FAILURAE - NO EFFECT.

{E} FUNCTIONAL CRITICALITY EFFECTS:
WORST CASE, SHUTTLE MECHANISM CONTROL: POSSIBLE LOSS OF CREW OR VEHICLE
AFTER THREE FAILURES, : :

1) ONE OF THAEE CIRCUTT BREAKERS FALLS OPEN. NO EFFECT. DEGRADED PANEL
POWER BUS REDUNDANGY, 7} DNE OF TWO REMAINING ASSCCIATED CRCUTT
BAEAKERS FAILS OPEN. LOSS OF TWO OF THREE PANEL POWER BUSES RESULTING IN

LOSS OF NOMINAL DRAITER UNDOCKING CAPABILITY. 3) ONE PYROBOLT FALS TO
INTTIATE. LOSS OF CAPABILITY TO IMPLEMENT PYROTECHNIC SEFARATION.

DESIGN CRIMCALITY (PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED N F):

(F) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
ALTHOUGH THE CRITICALITY REMAINS UNGHANGED AFTER WORKAROUNDS

CONSIDERATION (ALLOWED PER CR 5050107W), THEY ARE PROVIDING ARDITIONAL
FAULT TOLERANCE TO THE SYSTEM.

AFTER THE SECOND FAILURE, THE CREW WOULD PERFORM IFM TO DRIVE THE HOOKS
OPEN, IF UNABLE TO PERFORM THE IFM (THIRD FANLURE} THEN IMPLEMENT THE
PYROTECHNIS SEPARATION. (F UNABLE TO PERFORM THE PYROTECHNIC SEPARATION
(FOURTH FAILURE) THEN PERFOAM EVA TO REMOVE 96 BOLTS TO CIRCUMVENT THE
WORST CASE "DES!IGN CRITICALITY' EFFECT. IF UNABLE TD PERFOAM EVA (FIFTH
FAILURE). POSSIELE LOSS OF CREWNEHICLE DUE TO LOSS DF ALL UNDOGKING

CAPABILITY

- TIME FRAME -

TIME FROM FAILURE TO CRIMICAL EFFECT: DAYS
TIME FROM FAILURE GCCURRENCE TO DETECTION: HOURS
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: HOURS
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NUN-CIL FAILURE MODE
NUMBER: M5-555-8017- N

ﬁME AEQUIRED TO IIMFLEIH.IENT CORRECTIVE ACTIQN LESS THAN TIME TQ EFFECT Y

YES

' RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:
CREW WIULD HAVE SUFFICIENT TIME TO PERFORM iIFM OR EVA.

HAZARDS REPORT HUMEER(S) : OREI 4014

HAZARAD CESCRIPTION:
“INABILITY TO SEPARATE OREITEHR AND 153.

« APFROVALS - -

PARACOUCT ASSURAMECE ENGH M. NIKDLAYEVA :
. s B, VAKLULIN : ,

DESIGN ENGINEZR
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