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FAILURE MODES EFPECTS ANALYSIS (FMEA)} = NON-CIL MARDWARE
- _ NUMBER: M5-855-Hpaa-X

SUBRSYSTEM NAME: £ - DOCKING SYSTEM

AEVISION: 0 DEC, 1596
PART NAME PART NUMBER
. VENGOR NAME VENDOR NUMBER
LRU : ENERGIA POWER PANEL MTE21-0087-0008
RSCE SLIYU.468312.001
SRU PUSH BUTTON SWITCH PKZ £ AGO360 212 T\

PAFRT DATA

EXTENDED DESCRIFTION OF PART UNDER ANALYSIS:
PUSH-BUTTON SWITCHES (TWO DOUBLE POLE SWITCHES UNDER A SINGLE COVER

CAF.) TWO FOLE, MOMENTARY ~ ARDS *FOWER-ON" COMMAND,

REFERENCE DESIGHATORS: 35V72AZATSR1-81
FEVIIARAISE .82

QUANTITY OF LKE [TEMS: 2
(TWO)

FUKCSTION: ) .
PROVIDE THS "TURN-ON" COMMAND TG THE POWER SWITCHING UNIT (PSU.) THE PSU

FROVIDES THE LOGIC BUSES TO THE DSCU. DMCU, FACL, AND THE LAZU. THESE
LOGIC BUSSS ARE REQUIAED TO IMPLEMENT AlL. DOCKING AND UNDOCKING

OFEAATIONE,

MS-ESS - 451
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FAILUAE MODES EFFECTS ANALYBIS (FMEA) « NON-CIL FAILURE MODE
_ NUMBER: MS-555-B0C2- 01

REVISIONt ©  FEBD&C, 19576
SUBSYSTEM NAME: E - DOCOKING SYSTEM

LRU:; MCE21-D0E7-000% CRITICALITY OF THIS
TEM NAME: PUSH BUTTON EWI'I‘EH FAILURE MODE: 1R3
FAILURE MODE:
FAILS OPFEN (MULTIPLE CONTALTS WITHIN ONE SWITCH)
MISSION PHASE:
o0 ON-ORBIT
VEHICLEPAYLOADYXIT EFFECTIVITY: 103 DISCOVERY
: 104 ATLANTIS
108 ENDEAYOUR
AUSE:

A} PIECE PART STRUCTURAL FAILURE, B) CONTAMINATION, €) VIBRATION, D)
MECHANICAL SHOCK, E) PROCESSING ANOMALY, F} THEAMAL STRESS -

CRITICALITY 1/1 DURING INTAST ABORT ONLY? NO
CRITICALITY 1R2 DURIRG INTACT ASSRT ONLY (AVICNICS DNLY)? NO

AEDUNDANCY SCREEN A) PASS

B} N/A
T} FASS

PASSFAIL RATIONALE:

A)

e}

N4 - AT LEAST-TWID REMAINING PATHS ARE DETETTABLE IN FLIGHT.

&)

METHOD OF FAULT DETELTION: -

NONE.

MASTER MEAS, LIST HUMBERS: HOME

CORRECTING ACTION:

WORKAROUNDS ARE AVAILABLE TO SEPARATE THE ORBITER FHDH 5s:

1} IFM TO DRIVE HDOKS QFEN,

21 INMIATION OF BYROBRQLT SEPARATION,
37) PERFORM EVA TO REMOVE $6 BOLTS FROM THE DOCKING BASE,

M5-6558 - 453
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FAILURE MODES EFFECTS ANALYSIE [FI:IEI-} = NON-CIL FAILURE MODGE
NUMBER: MS-855-B0g2-01

- FAILURE EFFECTS .

{A} SUBSYSTEM:
FARTIAL LOSS OF SWITCH CONTROL CAPABILITY FOR THE AFDS “POWER-ON’

COMMAND,

{B) INTERFACING SUBSYSTEM(S):
FiRST FAILURE - NQ EFFECT, LOSS OF COMMAND REDUNDANCY.

() MISSION;
NO EFFECT.

(D) CREW, VEHICLE, AND ELEMENT(S):
FIRET FAILURE - WO EFFECT.

{E) FUNCTIONAL CRMCALITY EFFECTS:
WORST CASE, SHLATTLE MECHANISM CONTROL: POSSIELE LOSS OF CREW OR VEMICLE

AFTER THREE FAILURES.

1) ONE OF TWO ASSOCIATED SWITCHES FAILS OPEN. DISABLES ONE OF THREE PANEL
COMMAND SIGNALS. NO EFFECT. 2} FAILURE OF ASSOCIATED SWITCH DISABLES
REMAINING TWQ PANEL COMIKAND CHANNEL INPUTS TQ THE PSU. LOSS OF ROMINAL
UNDOCKING CAPABILITY, 3) ONE PYRODBOLT FALS TO INITIATE RESULTING IN LOSE OF
CAPABILITY TO IMPLEMENT PYRSTEGCHNIS SEFARATION LOSS OF NOMINAL AND
PYRADTECHNIC SEPARATION CAPABILITY.

PESIGN CRIMICALITY (PRIOR TO OFERATIONAL DOWNGRADE, DESCRIAED 1N F):

(F) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
ALTHOUGH THE SRITICALITY REMAINS UNCHANGED AFTER WORKAROLUNDS
CONEIDERATION (ALLOWED PER &R 50501070, 'IHE‘f ARE FROVIDING ADDITIONAL

FAULT TOLERANCE TO THE SYETEM

AFTER THE SECOND FAILURE. THE CREW WOULD PERFDAM IFK TO DRIVE THE HODOKE
OFPEN. " IF UNABLE TO PERFORM THE FM (THIRD FAILURE) THEN IMPLEMENT THE
FYROTECHNIC SEPARATION. IF UNABLE TO PERFORM THE PYROTECHNIC
SEFARATION (FOURTH FAILURE) THEN PERFDRM EVA TO AEMOVE 86 BOLTS TO
CIRCUMVYENT THE WORST CASE "DESIGN CRITICALTY" EFFELCT. IF UNABLE TO
PEAFORAM EVA (FIFTH FAILURE), POSSIBLE LOSS OF CREWAEHICLE DUE TO LOSS OF

ALL UHNDOCKING CAPASILITY.

= TIME FRAME -

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

TIME RECUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECTY
¥ES
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = NON-QIL FAILURE MODE
RUMBER: M5-858-BOa2-01

HATIONALE FOR TIME TO CORBECTING ACTION VE TIME YO EFFECT:
CREW WOULD HAVE SUFFICIENT TIME TO USE OR FERFORM EVA.
HAZARDS REFORAT NUMBER(S) : ORBI 4014

HAZARD CESCRIPTION:
INABILITY TO SEPARATE ORBITER AND ISS.

= APPROVALS «

PRODUCT ASSURANCE ENGR T M. NIKOLAYEVA
DESIGN ENGINEER ' B. YAKUUIN !

MS-BZS - 452



