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FAILUFIE MCDES EFFECTS ANALYSIS (FMEA) = CIL HARDWARE
NJMBER: ME-ES5-B004-X

SUBSYSTEM HAME: E - DGCHIHE SYSTEM

REVISION: ©B ‘DR, 19%6
PART MAME PART HUMBER
VENDUR HAME VENDOR NUMBER
LRU : ENERGIA POWER PANEL MCE21-0087-00039
RSC-E SLIVII 4588312.001
SAU PUSH BUTTON SWITCH PHZ-8 (AGOD.360.212.TV)
PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSBIS:
PLISH-BUTTON SWITCHES{TWO DOUBLE POLE SWITTHEE UNDER A SINGLE DDVEF.

CAR,) TWD POLE, MOMENTARY - APDS "RIMG-OUTT COMMAND,

REFERENCE DESIGNATORS: 36V73ABAISET-B5
IEVTIABAISR1-B6

QUANTITY OF LIKE [TEM5: 2
{Twin

FUNCTION:
PROVIDE THE "RING QUT™ COMMAND STIMUL] TO CLOSE THE APFROPRIATE CONTALCTS

IN THE DSTU TO EMABLE THE TRANSMITTAL OF THE "RING OUT" COMMAND TO THE
PMCL. THE DMCU ENABLES FOWER T THE RING MOTORS (M4 & ME) FOR RING
EXTEMNSION AND RETRACTION FUNCTIONS.
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FAILUARE MODES EFFECTS ANALYSIS (FMEA} - CIL FAILURE MODE |
NUMBER: MS-ESS-E004- 01

REVISIONS 0 pEE, 1966
SUBSYSTEM NAME: E - DOCKING SYSTEM
LRU: MC&21-0087-0008 - CRITICALITY OF THIS
[TEM NAME: PUSH BUTTON SWITCH FAILURE MODE: 2R3

FAILURE MODE:
FAILS OPEN (MULTIPLE CONTACTS WITHIN ONE SWITCH)
MISSICH PHASE:
(s ] ON-DORBIT
VEHICLE/PAYLOADVKIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR
"CSAUSE:

A) PISCE PART FAILURE, B) CONTAMINATION, C) VIBRATION, D) MECHANICAL SHOCK. E)
PROCESSING ANOMALY, F} THERMAL STRESS

CRITICALITY 1/ DURING INTACT ABORT OKLY? NO
TRITICALITY 1R2 DURING INTACT ABORT DMLY [AVIONICS DNLY)? NO

REDUNDANCY SCREEN A} PASS

B) N/A
©) FAL
PASSFAIL RATIONALE:
A) .
B}

W& « AT LEAST ONE REMAINING FATH IS DErECT ABLE IN FLIGMT.

) :
REDUNDANT FUNCTIONS ROUTED THROUGH THE SAME CONNECTDR.

METHOD OF FAULT DETECTION:
NONE.

MASTER MEAS, LIST NUMEBERS: NONE

- FAILURE EFFECTS -

PARTIAL (0SS OF 3W

(B] INTERFACING SUBSYSTEM(S):
FIRST FAILURE - NO EFFECT. LOSS OF COMMAND REDUNDANCY.

{A) SUBSYSTEM:
ITCH CONTROL GAPABILITY FOR THE APDS "RING-OUT™ COMMAND.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) - ClL FﬂLUHE MODE )
NUMBER: M5-655-B004- 01

(C) MISSION:
FIRST FAILLIRE « NG EFFELT.

{D) CREW, VEHICLE, AND ELEMENT(S):
NO EFFECT.

{E) FUNCTIONAL CRITICALITY EFFECTS:
SHUTTLE OR PMA1 MECHANISM CONTROL: POSSIELE LOSS OF MISSION AFTER TWO

FAILLIRES.
FIRST FAILUHE {ONE OF TWO ASSOCIATED SWITCHES FAILS OPEN) - DISABLES ONE OF
THAEE PANEL COMMAND SIGNALS, ND EFFECT.

SECONG FAILURE (FAILURE OF ASSOCIATED SWITCH DISABLES THE REMAINING TWG
FANEL COMMAND CRANNEL INPUTE TO THE DSCLS - INABILITY TO BXTEND THE
DOGCKING RING TO IT5 INITIAL DOSKING POSITION USING NOMINAL PROCEDURES, -

DESHGN CRMCALITY (PRIDR TS DPEHA'I'_'IﬂHAL DOWNGRADE, DESCRIBED N F):

{F) RATIONALE FOR CRITIGALITY CATEGORY DOWNGRADE: i
ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKARDUNDS
CONSIDERATION [ALLOWED PER CR BO50107W], THEY ARE PROVIDING ADDITIONAL

FAULT TOLERANCE TO THE EYETEM.

AFTER SECOND FAILURE, IN-FLIGHT MAINTENANGE PROCEDURES DEVELOPED TD DRIVE
THE RING MOTORS DIRECTLY FROM THE FEED-THROUGH CONNECTORES IN THE
EXTERNAL AIFLOCK USING THE ORBITER BREAKOUT BOX: IF LINABLE TO PERFORM THE
IFM (THIRD FAILURE), LOSS OF DOCKING CAPABILITY AESULTING IN LRSS OF MISSION

QRJECTIVE.

-DISPOSITION RATIONALE-
(A) DESIGH:
REFER TO APPENDIX X1, ENERGLA HARDWARE.
(B} TEST:

REFER TO APPENDLX X1, ENERGIA HARDWARE.

APDS PANEL DPERATION IS VERIFIED DURING GROUND CHECKDUT. ANY TEETING IS
ACCOMPLISHED IN ACCORDANCE WTITH OMRSD. :

{C) INSPECTION:
REFEA TO APPENDIX X1, ENEHGIA HARDWARE.

{D) FAILURE HISTORY:
REFER TC APPENDIX X1, ENERGLA HARDWARE,
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FAILUAE MODES EFFECTS ANALYSIS (FMEA) - CIL FAILURE MGDE
NUMBER; M5-5S5-B004- 0

{E) OPERATIONAL USE: .
AFTER SECOND FAILURE. IN-FLIGHT MAINTENANCE PROCEDURES DEVELOFED TO DRIVE

THE RING MOTORS DIRECTLY FROM THE PEED-THROUGH CONNECTO
EXXTERMAL AIRLOCK USING THE DASITER BREAKDUT BAX, RS N THE

~ APPROVALS «
- PRODUCT ASSURANCEENGR : M. NIKOLAYEVA : A ot
DESIGN ENGINEER ;B VAKULIN : —— e
NASA 55/MA : bt e Tt A
NASA SUBRSYSTEM MANAGER o

Is5c MoD i AL
NASA EPBC ASm4 ; :&QEFM,._.,
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Masa EPDC SuBSYSTEM MaNdrEd
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