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FAILURE MODES EFFECTS AMALYEIS (FMEA) = WON-CIL HARDWARE
NUMBERA: M5-E55-BM&X

SUBSYSTEM NAME: E - DUCKING SYSTEM
. HEVISION: 0 DEC,; 1958
FART NAME PART NUMEER
VENDOR NAME : VERNDOR NUMBER
LAY : ENEAGIA FOWER FANEL MCE21-0087-0002
SUYU.468312.00]

REC-E
5AV : CIRCUIT BREAXER AZ2-5 [B=3.618.242 TU)

PART DATA

EXTENDED DESCRIFPTION OF PART UNDER ANALYSIS:
PNL ABAJ, CIRCUIT BREAKER (8.5 AMPS TRIPPING CURRENT,) APDS (vAds, «Bds. +Cds5}

FPOWER BUS CONTROL

REFERENCE DESIGNATORS: J6V73ABAIF
3EVTIABASES

S3EVTIARALFS

QUANTTTY OF LIKE [TEMS: 2
(FHREE)

TUNCTION:

PRAOVIOE PROTECTION, CONTROL, AND DISTRIBUTION FOR THE APDS CONTROL LOGIC
CIRCUTRY BUSES [~Ags, +Bas, »Lds) THESE BUSES ARE PROVIDED TO THE POWER
SWITCHING UNIT (PSU) THE PSU DISTRISUTES THEM AS +UA, +Uia, AND +UUB TO THE
DOCKING MECHANIEM CONTROL UNIT (DMCU) FOR DCCKING RING MDTOR LOGIC
CONTHOL, THE PS. ALS0 DISTRIBUTES THE BUSES («LUA, + WG, +UIB; TO THE LATCH
ACTUATOR CONTAZLTASSEMBLY (LACY) FOR LOGIC CONTROL OF THE CARTUIRE
LATCHSS., THE (-4 « We, UB) BUSES ARE ALSQ DISTRIBUTED TO THE
FRESSURLZATION ACTUATOR CONTROL UNITS {PACUs 1 & 2) FOR LDGIC CONTROL OF
THE 52T HOOKS 1 & 2. ALE0D, THESE BUSEE ARE PAOVIDED TD TME DSCU FOR
COMMAND  IMPLEMENTATION AND APDS ESSENTIAL AUTOMATIC AND MANUAL

FUNCTIONS AND INTTIALIZATION OF THE AFDS SYSTEM.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CLL FAILURE MCDE
NUMBER: M5833-B015 01

REVISION# ©  FEEGES, 19976

SUBSYSTEM MAME: £ - DOCKING SYSTEM
LAL: MCE21-008T-0008 ' CRITICALITY OF THIG
MEM NAME: CIRLCUIT BREAKER FAILURE MODE: {F3

FAILURE MODE: :
FAILS QPEN, FAILS TO CONDUCT, INADVERTENTLY OFENS, FAILS TO TRANSFER

MISSION PHASE:

o0 ON-GHBIT

VEHICLE/PAYLOADMKIT EFTECTIVITY: 162 DISCOYERY
iGd ATLANTIS

165 ENDEAVOUR
CAUSE: - | |
A) PIECE PAST FAILURE, 8} CONTAMINATION, €} VIBRATION, D) MECHANICAL BHOCK, E)
PROCESSING ANCMALY, F) THERMAL STRESS

CRMCALITY 1/t DURING INTACT ABCRT ONLY? ND
CAMCALITY 1R2 DURING INTACT ABORT DHLY [AVIONICS RRLY)7 NO

REDUNDANCY SCREEN A} PASS

8} PASS
L) PASS
FASSTAIL FATIONALE:
2)
B)
=)

METHOD OF FAULT DETECTION:
PAMEL INDIZATION FOR THE AFDS POWER BUESES {«Ads, +Bds, +Cds)

MASTER MEAS. LIST NUMBERS: VEIXD7S0E
VEIXOTE1E

VEIXOTERE

CORRELCTING ACTION:
WORKAROUNDS ARE AVAILABLE TO SERFARATE THE ORBIMTER FROM ISS:

T CHEW WILL UTILITE THE MAN M TD DFEN THE CAPTURE
LATCHES

23] IFM TD DRIVE CAFTURE LATCHES OPEN;

343} EXTENDING THE DOCKING RING IS ANOTHER WORKARCUND TO SEPARATE IF ONLY

ONE OF THAEE CAPTURE LATCHES REMAINED CLOSE:
43) PERFDAM Eva TD REMOVE 96 BOLTS FROM THE DOCKING BASE,
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FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ NON-CIL FAILURE MODE
NUMBER: M5-885-B01S-01

= FAILURE EFFECTS -

(A) SUBSYSTEM:
DISABLES PROTECTION, CONTROL AND DISTRIBUTION FOR OHE OF THE THREE AFDS

LOGIC POWER BUSES (+Ada, +Bda, +Cda)

() INTERFACING SUBSYSTER(S):
DISABLES ONE OF THREE CAPTURE LATCHES.

{C) MISSION:
NC EFFECT.

(D) CREW, VEHICLE, AND ELEHEHTI‘SJ
FIRST FAILURE - NO EFFECT.

{E) FUNCTIONAL CRITICALITY EFFECTS:
WORST CASE, SHLITLE MECHANISM CONTROL: POSSIBLE LOSS OF CREW OR VEHICLE

AFTER TWO FAILURES.
1} ONE OF THREE CIRCUIT BREAKERS FALLS DPEN. DISABLES ONE OF THREE CAFTURE

LATCHES, 2) CAPFTURE LATCH MANUAL UNBLOCKING DEVICE FAILLS TO RELEASE
ASSOCIATED CAFRTURE LATCH RESULTING IN LOSS OF NOMINAL UNDOCKING
CAPABILITY. PYROTECHNIC SEPARATION CANNOT BE USED TO OPEN THE CAPTURE

LATCHES.
DESIGN CRITICALITY {PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED IN F): 1R2

{F) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
CRMICALITY DOWNGRADED FROM 1R2 TO 1R3 DUE TO ADDITIONAL FAULT TCILEF.'AHCE

PROVIDED BY WRRKARQUNDS ALLOWED PER CR S050107W.

AFTER THE SECOND FAILLURE, THE CREW WOULD PERFOARM I#M TO DRIVE THE CAPTURE
LATCHES OPEN. IF UNASLE TO PERFORM THE IFM (THIRD FAILURE) THEN CREW WDUILD
EXTEND RING TO SEPARATE. IF UNASLE TO EXTEND THE DOCKING RING ({FOURTM
FAILURE) THEN PERFORM EVA TD REMOVE 86 BOLTS TO CIRCUMVENT THE WORST
CASE "DESIGN CRITICALITY" EFFECT. IF UNARLF TO PERFORM EVA (FIFTH FAILURE),
POSSIBLE LOSS OF CREWNVEHICLE DUE TO LOSS OF ALL UNDOCKING CAPABILITY,

- TIME FRAME -

TIME FROM FAILURE TO CRMCAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: MINUTES
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: HOURS

TIME REQUIRED TO IMPLEMENT.CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
YES

MAARS - BB8



" PAILURE MODES EFFECTS ANALYSIS [FMEA) = NON-CIL FAIL URE MOQE
NUMEER: M5-655-8075 01

BATIONALE FOR TIME T CORRECTING ACTION VE TIME TO EEFECT:
CREW WOULD HAVE SUFFICIENT TIME TO FERFOAM IFM DR EVA.

HAZARDS REPORT NUMBER(S) - ORBY 4014

HATARD DESCRIFTION:
IABILTY TO SEFARATE OFHBITER AND [55,

» AFFROVALS -

PAODUCT ASSURANCE ENGR  : M. NIKDLAYEVA :%_
DB VAKULIN :

DESIGN ENGINEER
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