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FAILURE MODES BFFECTE ANALYSIS (FMEA) - HON-CIL HARDWARE
' NUMBER: M5-£S55-8506-X

SUEBSYSTEM NAMS: E - DOCKING SYSTEM

AEVISION: 0 DEC. 1396
FART NAME FART NUMBER
YENDOR NAME YENDOR NUMBER
LAY : EMNERGIA POWER PANEL MCE21-0087-0009
RSC-E SLIYU.468312.001
SRU : PUSH BUTTON SWITCH PIZ«E TABC.380212TL)

PART DATA

FXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
PLSEH-BUTTON SWITCHES (TWO DOUBLE POLE SWITCHES UNDER A SINGLE COVER
CAF,} TWO POLE, MOMENTARY » APDS *APDS CIRCUIT PROTECTION OFF COMMAND.

REFERENCE DESIGNATORS: J6VTIASAISEZ.B1
EVTIAGAISES. B2

CUANTITY OF LIKE [TEMS: 2
(TWO)

FUNCTION:
FROVIDE TME "APDS CIRCUIT PROTECTION DFF COMMAND STIMULI TO ENSRGIS THE

APFROFRIATE RELAYS IN THE DOCKING SYSTEM CONTROL UNIT (DSED). THE SWITCH
15 USED AS A PROTECTIVE DEVICE WHICH PREVENTS THE IMPLEMENTATION OF
INVOLUNTARY [OUT OF SEQUENCE) CRITICAL COMMANDS INTD THE DSCU. THE *APDS
CIRCUIT PROTECTION OFF SWITCH PREVENTS LINWANTED -EXECUTION OF THE
FOLOWING TOMMANDS: "RING OUT, * *UNDOCKING." “OPEN LATCHES," AND “DFEN

' i

HOCKS."
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NOMN-CIL FAILURE MQDE
NUMBER: MS635-B006-01

REVISION? 0  FEBDEGE, 19976 |

CRITICALITY OF THIS
FAILURE MODE: 1R3

SUBSYSTEM NAME: E - DOCKING SYSTEM

LR MCE21-0087-0005
TTEM NAME: PUSH BUTTON SWITCH

FAILURE MDDE:
FAILS OPEN (MULTIPLE CONTACTS WTTHIN ONE SWITCH)

MISSION PHASE:
oD ON-ORBIT
VEHICLE/PAYLOADKIT EFFECTIVITY: 183 DISCOVERY -
: T ATLANTIS :
185 ENDEAVOLR

CAUSE:

A) PIECE PARY FAILUAE, B) CONTAMINATION, C) VIERATION, D) MECHANICAL SHOCK. E)
PROCESSING ANOMALY, F) THERMAL STRESS

CRITICALITY 14 H_I.IHIHE INTACT ABQRT DHLYT ND

CRITICALITY 1R2 DURING INTACT ABORT QNLY {AVIQNICS DNLY)? NO

REDUNDANCY ECREEN  A)PASS

B) N/A
L} EASS .

PASSTFAIL RATIONALE:

A}

8]

M/A « AT LEAST TWO REMAINING PATHS ARE DETECTABLE IN FLIGHT. -

¢ '

METHDD OF FAULT DETECTION:

NONE.

MASTER MEAS, LIST NUMBERS:  NONE

CORRECTING ACTION:

WORKAAOUNDS ARE AVAILABLE TO SSFARATE TriE ORBITZR FROM ISE:

1} IFM TO DRIVE HOOKS OPEN;
V INTHATION DF BYR T SEPARATION;

=3 PERFOAM EVA TO REMOVYE 56 BOLTS FROM THE DOCKING BASE
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FALURE MODES EFFECTS ANALYSIS [FWEL) - NON-CIL FAILURE MODE
_ NUMBER: ME-88S-B00£-21

= FAILURE EFFECTS -

(A) SUBSYSTEM:
FARTIAL LOSS OF SWITCH CONTROL CAPABILITY FOR THE APDS *APDS CIRCUIT

FROTECTION OFF COMMAND.

(B) INTERFACING SUBSYSTEM(S):
NG EFFECT. LDSS OF COMMAND REDUNDANCY.

{C) MISSICN:
HO EFFECT.

(@} CREW, VEHICLE, AMND BELEMENT(E):
FIRST FAILURE - NO EFFECT.

{E} FUH CTIONAL CRMCALTY EFFESTS!
WORST CASE, SHUTTLE MECHANISM CONTROL: PLISSIBLE LGSE OF CREW OR VEHICLE

AFTER THREE FAILURES,

1} ONE OF TWO ASSOCIATED SWITCHES FAILS., DISABLES ONE OF THREE PANEL
COMMAND SIGHALS. WO EFFECT. DEGRADED MANUAL COMMAND REDUNDANCY.
Z) THE SECOND ASSOCIATED SWITCH FAILS OFEM. LOSS OF CAPARILITY TO DISABLE
THE ARDS CIRCUIT FROTECTION. LOSS OF EXECUTION CAPABLLITY FOR THE “RING
QUT 7, *URDOCKING®, "OPEN LATCHES", AND "OFEN HOOKS® COMMANDS. LOSS OF
-MANUAL DOTKING AND NOMINAL UNDOQCKING CAPABILITY. 3} ONE PYROBOLT FAILS TS
INITLLTE, LOSS OF CAPABILITY TD IMFLEMENT PYROTESHNIC SEPARATION, LOSS OF

NOMINAL AND PYROTECHNIC SEPARATION CAFABILITY,
DESIGN CAMCALITY {(PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED IN F):

(F}RATIONALE FOR CRITICALITY CATEGORY DOWHGRADE:
ALTHDUGH THE CRITICALITY AEMAINS UNCHANGED AFTER WDRKAROUMNDS

CONSIDERATION (ALLOWED PER TR SR5M10TW}, THEY ARE PROVIDING ADDTTIONAL
FAULT TOLERANCE TO THE SYSTEM.

AFTER THE SECOND FAILURE. THE CREW WODULD PERFDRAM IFM TO DRIVE THE HDOKS
OPEN. IF UNABLE TO FERFORM TME IFM (THIRD FAILURE) THEN IHPLEHEMT THE
PYAQTECHNIC SEFARATION, IF UNABLE TO PERFORM THE PYROTECHNIC
SEFARATION (FOURTH FAILURE} THEN PERAFOAM EVA TOQ REMOVWE 86 BOLTS TO
CIRCUMVENT THE WORST CASE "DESIGN CRMICALITY" EFFECT. IF UNABLE TO
FERFORM EVA (FIFTH FAILURE), POSSIELE LOSS OF CHEWNEHICLE DUE TD LG5S OF

A1t UNDOCOXING CAPABILITY

« TIME FRAME -

ﬂHE FROM FAILURETOD L;HJTICAL EFFECT: DAYS
TIKE FROK FAILURE OCCURRENCE TO DETECTION: MINUTCS
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fAILUHE MODES EFFECTS ANALYSIS (FMEA} — NON-CIL FAILURE KODE
. MNUMBER: M5=-555-H006-01

TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: ROURS

TIME REQUIRED TO iMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
vES ) |
AATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:

CEEW WOULD HAVE SUFFICIENT TIME TD USE IFM DR FERFCHM EV A,

HAZARDS REPORT NUMEER(S) : ORBI 401

HAZARD DESCRIFTION:
INABILITY TO SEFARATE ORBIMER AND LSS,

- APPROVALS -

FRODUCT ASSURANCE ENGR (. NIKOLATEYA, _ﬁ%
B, VAKLILIN : : —

DESIGN ENGINEER
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