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FAILURE MGDES EFFECTS ANALYSIS (FMEA) = NON-CIl. HARDWARE
- : NUMEER: M3-$85-5012.%

SUBSYSTEM NAME: E. DOCKING SYSTEM
. HEVISION: 0 DEC, 1596
PART NAME PART NUMBER
VENDGR NAME YENDOR NUMBER
LAY : ENERGIA FOWER PANEL" MCE21 00870003
RSC-E SLITU.488312.001
SAU : PUSH BUTTON SWITCH PRI {AGC.260.212.TL)

PART DATA

EXTENDED DESCRIPTICH OF PART UNDER ANALYS!S:
PUSH-BUTTON SWTTCHES {TWO DOUBLE POLE SWITCHES UNDER A SiNGLE COVER

‘CAP,) TWD POLE, MOMENTARY - APDS "OPEN LATCHES" COMMAND,

REFERENCE DESIGNATDRS: J8VTaASAISEY-B3
SEY7IARALSRL-B4

QUANTITY OF LIKE ITEMS:
(Twe)

FUNCTION:

PROVIDE THE "OFEN LATCHES LCOMMAND STIMUL! TO CLDSE THE AFFROPEIATE
CONTACTS iN THE DSCU TD IMPLEMENT THE "WPEN LATCHES® FUNCTION. THE “OPEN
LATOHES" SIGNAL 1S ROUTED BY THE DSaU TO THE LATCH ACTUATION CONTROL UNT
{LASL) WHIZA iIMPLEMENTS THE OFERATION OF THE THREZ CAPTURE LATCHES (M1,

M2, AND M3
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FAILURE MCODES EFFECTS ANALYSIS (FMEA} ~ NON-CIL FAILURE MOBE
NUMBER: MsS-5S5-Boiz- 01

. REVISION# 0  EFCBDES, 19976
SUBSYSTEM NAME: E - DOCKING SYSTEM

LRU: MOg2 -0087-0005 ERITICALITY OF THIS
ITEM NAME: PUSH BUTTON SWITCH : FAILURE MODE: 1R3
FAILURE MODE:
FALLS OPEN (MULTIPLE CENTACTS WITHIN ONE SWITCH)
MISSION PHASE:
o0 OW-DRBIT
VEHIGLE/PAYLOAD/KIT ERFECTIVITY: 103 DISCOVERY
: 104 ATLANTIS
105 ENDEAVOUR

CAUSE:

A) PIECE PART FAILURE, B} CONTAMINATICON, C) \F[EHA.T}GN. D) MECHAMICAL SHOCK, E)
FROCESSING ANOMALY, F) THERMAL STRESS

CRITICALITY 1M1 RURING INTACT ABEHT CHNLY?T NO

CRITICALITY 1R2 DURING INTACT ABONRT ONLY (AVIONICS ONLY)? NO

REDUNDANCY SCREEN A} PASS

B) NA
€} PASS

PASSRAIL RATIOMALE:

A}

B

NA - AT LEAST TWD REMAINING PATHE AH.. DETECTABLE N FLIGHT.

)
METHOD OF FAULT DETECTION:

MNONE,
MASTER MEAS. LIST HUMBERS: NZHE
EOARRECTING ACTION:
WDHMHDUHDE ARE AVAILABLE TO SEPARATE THE GH.EIITEH FROM 155!
HEWY W AM N M ! = : H TCH

241 IFad TO DAIVE CAPTURE LATCHES WOOKS OPEN;
32) PERFORM EVA TO REMOVE 96 BOLTS FROM THE DOCKING BASE.

M5-B8SS - 827
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FAILURE MODES EFFECTS AMALYSIS (FMEA) = NON-CIL FAILURE MODE
NUMBER: M5-655-B012- 01

T . - FAILURE EFFECTS -

p—

(A) SUBSYSTEM:
PARTIAL LOSS OF SWITGH CONTROL CAPABILITY FOR THE APDS "OPEN LATCHES®

COMMAND.

(B} INTERFACING SUBSYSTEMS):
NG EFFECT, LOSS OF COMMAND REDUNDANCY.

{&) MIESION:
NG EFFECT.

(D) CREW, VEMICLE, AND ELEMENT(3): -
FIRST FAILURE - NO EFFECT, '

(E} FUHC'I'IC!HAL CRITICALITY EFFECTE:
WORST CASE, SHUTTLE MECHANISM CONTRCL: POSSIBLE LOGS OF BFIE‘H' DA VEHICLE

AFTER FOUR FAILURES. -
1) ONE OF TWO ASSCCIATED SWITCHES FAILS. DISABLES ONE OF THREE PANEL

COMMAND SIGNALS., DEGRACED MANUAL COMMANG REDUNDANCY, 2) THE SECOND
ASSOCIATED SWITCH FAILS OPEN, LOSS OF PANEL CARABILITY TO SUPPLY THE “OPEN
LATCHES" COMMAND TQO THE LASU. 3) AUTOMATIC DOCKING SEQUENCE FAILS
AESULTING IN LOSS OF NOMINAL CAPABILITY TO OPEN LATCHES. 4) MANUAL
UNBLOCKING DEVICE FAILS TO RELEASE (1 OF 1), MNABLITY TO USE MANUAL
LATCHUNBLOCKING DEVICE TO OPEN CAPTUAE LATCHES.

DESIGN CRMCALITY (PRIQR TR CPERATIONAL DOWNGRADE, DESCRIBED IN F):

{R RATICNALE FOR CRITICALITY CATEGORY DOWNGRADE:
ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKAROUNDS
CONSIDERATION (ALLOWED PER CR S050107W), THEY ARE PROVIDING ADQITIONAL

FAULT TOLERANCE TO THE BYETEM.

AFTER THE THIRD FAILURAE, THE CREW WOULD PERFORM [FM TO DRIVE THE CAFTURE
LATCH QPEN. IF LINABLE TO PERFDAM THE [FM {(FOURTH FAILURE) THEN IMPLEMENT
THE MANUAL RELEASE OF CAPTURE LATCH. IF LOSS OF MANUAL UNBLOCKING DEVICE
CAPABILITY (FIFTH FAILURE) THEN PERFORM EVA TO REMOYE 9 BOLTS TO
CIRCUMVENT THME WORST CASE “DESIGN CRITICALTY" EFFECT. [F UNABLE TO
PERFORM EVA (SIXTH FAILURE), POSSIBLE LOSS OF CREWAEHICLE DUE TO LOSS OF

ALL UNDOCKING CAFABILITY,

= TIME FRAME »

TIME FROM FAILURE TOD CRITICAL EFFECT: DAYS
TIME FROM FAILURE CCCURRENCE TC DETECTION: MINUTES
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: HOURS

M3-655 - 528
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FAILURE MODES EFFECTS AMALYSIS (FMEA) = NOK-CIL FAILURE MODE
NUMBER: M5-555-B012- 01

TIME RECUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECTY
YES

RATIONALE FOR TIME TO CORRECTING ALTION VE TIME TO EFFELCT:
CREW WOULD HAVE SUFRFICIENT TIME TC OREN LATCHES.

HAZARDS REPORT NUMBER(S) : ORBI 4014

. HAZARD RESCHIFTION:
- INABILITY TO SERPARATE OREBITER AND ISE.

~ APRHDVALS »

PRODUCT ASSURANCE ENGR ML NIEDLAYEVA
CELIGH ENGINEEA ;B VAKULIM :

MS-685 - 828



