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FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL HARDWARE
: * NUMBER: M5-535-8p08-X

SUBSYSTEM NAME: E. DOCKING SYSTEM
: MEVISION: @ . DEC, 1908
PART NAME PART NUMBER
VENDGR NAME VENDOR NUMBER
LAL! :  ENERGIA POWER PANEL MCEZ1-0067-0008
RSC-E SLIYI1L468312.001
SRU : PUSH BUTTON SWITCH PKZ-A [AGD.360.212.TL
PART DATA
EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
LS COVERM

PUSH-BUTTON SWITCHES (TWO DOUBLE POLE SWITCHES UNDER A EING
CAP.) TWO POLE, MOMENTARY - APDIS "CLOSE LATCHES® COMMAND.

REFERENCE DESIGNATORS: 36V73ASAZSE0. RS
I6VTIABAIGED-BE

-QUANTITY OF LIKE TEMS: 2
(TWQ)

FUMETION:
FROVIDE THE 'CLOSE LATCHES' DOMMAND STIMULT TO CLOSE THE APPROPRUWTE

CONTAZTE IN THE DSCU TGO IMPLEMENT THE "CLOSE LATCHES FUNCVION.
NOMINALLY, THE LATCHES ARE OPENED AND CLOSED AS FART OF THE AUTOMATIC
DOCKING SEQUENCE. THE "CLOSE LATCHES" SIGNAL IS ROUYED BY THE DScU T2 THE
LATSH AZTUATOR CONTROL UNIT (LACL) TO ENABLE THE CIRCUITS WHICK INMTLATE
THE CLOSE LATCH MOTIONS. ONZ MOTDR FOR EASH LATSH (M1, M2, AND M3.}

M5-655 - 495
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FAILURE MODES EFFECTS ANALYEIS {(FMEA) — L FAILURE MQDE
- HUMBER: MS-555-2003-

REVISION® ©  DEC, 1996

SURSYSETEM NAME: £ - DDCKING SYSTEM
CRIMCALITY OF THIS

LAL: MCE21-0087-000%
ITEM HAME: FUSH BUTTON SWITCH BAILURE MODE: 2R3

FAILURE MODE:
FAILS OFEN (MULTIPLE CONTACTSE WITHIN ONE SWITCH)

MISSIDN PHASE:

. + LIN-QORBIT

VEHICLE/PAYLODAD/KIT EFFECTIVITY: 105 DISCOYERY
104 ATLANTIS
105 ENDEAVRUR

" EAMSE:

A} PIECE PART FAILURAE, B} CONTAMINATION, £} VIBRATION, D) MECHANICAL SHOCK, E}
PROCESSING ANOMALY, F) THERMAL STRESS

CHMICALITY 1M DURIMG INTACT ABOET DNLY? NO

CRIMCALITY 12 CURING INTACT ARCHT ONLY (AYICNICS ONLY)T NG -

REDUNDANCY SCREEN A) PAES

B) N/A
C} FAILS

PAES/FALL RATIOMALE:

A)

8)

CLOSE LATCHES CIRCUIT ARE STAND-3Y FOR NOMINAL USE

) -

REDUNDANT FUNCTIONS ROUTED THROUGH THE SAME CONNECTOR

METHOD OF FAULT PETECTION:
NONE,

MASTER MEAS, LIST NUMBERS: NONZ

A 20D AQT
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EA[LURE MODES EFFECTS ANALYSIS (FMEA} = CIL FAILURE MEDE
NUMBER: MS-ESS5-8008- 01

» FAILURE EFFECTS -

A} SUBSYETEM:
EARTIAL LOSS OF SWITCH CONTROL CAPABILITY FOR THE APDS "CLOSE LATCHES®

COMMANT.

{B) INTERFACING SUBSYSTEM(S):
LOES OF COMMAND REDUNDANCY.

{C) MISSION:
NO EFFECT FOR FIRST DOCKING ATTEMPT. ONLY SUBSEQUENT ATTEMFTS TO DOCK
DURING THE SAME MISSIDN WOULD BE AFFECTED. THE LATCHES ARE LAUNCHED IN

THE CILOSED CONFIGURATION.

{&) CREW, VEHICLE, AND ELEMENRT(S):
NQ EFFELCT.

{E) FUNCTIONAL CRIMICALITY EFFECTS!
SHUTTLE OR PMA1 MECHANISN CONTROL: LOSE OF MISSION OBJECTIVES AFTER TWO

FAILIIRES.
FiRST FAJLURE [(ONE OF TWD ASSOCIATED SWITCHES FALLE OPEM) - HD EFFERT-

SECOND FAILIRE (SECOND ASSOCIATED SWITCH FALS OFEN) - LOSE OF GJ,FAEW
TC RE-CLOSE THE LATCHES RESULTING IN LOSS OF CAPABLLITY TD ATTEMPT SECOND

DOCKING.
DESIGN CRITICALITY (PRIGR T OPERATIONAL DOWNGRADE, DESCRIBED N F):

(F) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
ALTHOUGH THE CRITICALITY REMAINS WNCHANGED AFTER WORKARQUNDS
CONSIDERATION [ALLOWED PER GR S050107W), THEY ARE PROVIDING ADDITIONAL

FAULT TOLERANTE TO THE SYSTEM

AFTER SELOND FANURE, CREW COULD FERFDRM AN INSFLIGMT MAINTEMANGE TO
NRINE THE CAFTURE LATCH MOTORS (TD THE CLOSED POSITION) DIRESTLY FROW THE
FEERTHROUGH CONNECTORS IN THE EXTERNAL AIRLOGK USING THE DREMTER
BREAKOUT BOX. IF UNABLE TO PEREDRM THE IFM {THIRD FAILURE), LDSS OF SSEOND
HOCKING CARPABILMY AESULTING IN LOSS OF MISSION OBJECTIVE

-DISPOSITION RATIDNALE.

(A) DESIGN:
BEFCR TO APPENDIX X1, ENERGIA HARDWARE,

B TEST:
BEFER TO APRENDIX X1. ENERGIA HARDWARE.

APDE FANEL DRERATION IS VERIFIED DURING GROUND CHECKOUT. ANY TESTING IS
ACEAMPLISHED IN ASCORDANCE WITH OMRSD.
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FAILURS MODES EFFECTS ANALYSIS (FMEA) ~ CiL FAILURE MODE ,
NUMBER: M5-655-E008- 01

(C) INSPECTION:
REFER TO APFENDIX X1, ENERGIA HARDWARE.

D} FAILURE HISTQRY:
REFEA TO APPENDIX X1, ENERGIA HARDWARE.

(E) OPERATIONAL USE:
AFTER SECOND FAILURE. CREW COULD PERFORM AN IN-FLIGHT MAINTEMNANCE TO

DRIVE THE CAFTURE LATCH MOTORS (TO THE CLOSED POSITION} DIRECTLY FROM THE
FEED-THROUGHM CONNECTORS IN THE EXTERNAL AIRLOCK, USING THE ORBITER

BREAXKDOUT BOX

- APPROVALS -
PRODUCT ASEBURANCE ENGR @ M. NIKQOLAYEVA
DESIGN ENGINEER B VAKLLIN
NASA SE5/Ma :
NASA SUBSYSTEM MAMNAGER
J5C mMoD

+

MACHE EFDC  SSMA
NALE EPDL SLURSEWTEM MANAGER !

-

M5-E85 - 404



