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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 ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: M5-655-80@2- 02

REVISION#* D  FEBOEC, 19676

SUBSYSTEM NAME: E - DOCKING SYSTEM
CRITICALITY OF THIS

LRY: MCE21-0087.0009
ITEM NAME: PUSH 8UTTON EWTI'CH ' FAILURE MODE: 1R3

FAILURE MODE:
FAILS CLOSED {MULTIPLE CONTACTS WITHIN ONE SWITCH,) SHORTS TO GROUND
MISSION PHASE:
o0 ON-ORBIT
VEHICLE/FAYLOADYKIT EFFECTIVITY; 102 DISCOVERY
104 ATLANTIS
105 ENDEAYOUR

GAUSE:
A) PIECE PART STRUCTURAL FAILYRE, B) CONTAMINATION, C) VIBRATION, D)

MECHANICAL SHOCK, E) PROGESSING ANDMALY, F) THERMAL
CRITICALITY 1M DURING INTACT ARORT OHLY? NO
CRITICALITY SR2 DURING INTACT ABCET ONLY (AVIONICS ONLY)? ND

REDUMDANCY SCREEN A} PASS

B} PASS
) PASS
PASS/FAIL RATIORALE:
A)
B)
=y
METHOD OF FAULT DETECTION:
NONE.
MASTER MEAS. LIST KUMBERS: NONE
CORARECTING ACTICN:

WORKARDOUNDS ARE AVAILABRLE TO SEPARATE THE ORBITER FROM ISS:

1} [FM TO DRIVE HOOKSE OPEN;

INTIATION OF PYR TSEPA
31 PERFORM EVA TO REMOVE 86 BOLTS FF.CIM THE DOCKING BASE.

M5-6335 - 457
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = NONIL FAILURE MODE
NUMBER: M5=555-B002.02

= FAILURE EFEECTS -

{A) SUBSYSTEM;
LOSS OF SWITCH CONTROL CAPABILITY FOR THE APDS “POWER-ON* CIRCUITS.

(B) INTERFACING SUBSYSTEM(E):
ONE OF TWD ASSOCIATED SWITCHES FALS CLOSED. UNWANTED POWER ON®

COMMAND TO THE FPSU.

{C) MISSION:
NO EFFECT.

{D) CREW, YEHICLE, AND ELEMENT(S):
FIRST FAILURE » RO EFFECT.

(¥) FUNCTIONAL CRITICALITY EFFECTS: :
WORST CASE, SHUTTLE MECHANISH CONTROL: POSSIELE LOSS OF CREW OF VERICLE

AFTER TWD FAILURES,

1) ONE OF TWO "POWER DN™ SWITCHES FAILS ON. CONTINUQUS POWER TO THE
"POWER ON° CIAQUIT CAUSES THE PSU LATCMING FELAYS TO OVERHEAT, DISABLES
CAPABILITY TO TURN POWER ON FOR NOMINAL UNDOCKING. LOSS OF NOMINAL
UNDQCKING CAPABILITY. 2} ONE PYROBOLT FAILS TO INTULTE. LDSS OF CAPASILITY
TO IMPLEMENT PYROTECHNIC SEFARATION, LOSS OF NOMINAL AMD PYROTECHNIC

SEPARATION CAPABILITY.
DESIGH CAMCALITY (PRIOR TO DPERATIONAL DOWNGRADE, DESCRIBED IN F): 1R2

(F} RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
CRTICALITY DOWNGRADED FROM 182 TO 1R3 DUE TO ADDITIONAL FAULT TOLERANGCE

FROVIDED DY WORKAROUNDS ALLDWED PER CR SOS0METW.

AFTER THE FIRST FAILURE, THE CREW WOULD PERFORM 1B TO DRIVE THE HODKS
DPEN. IF UNABLE TD PERFORM THE IFM (SECOND FAILURE) THEN IMPLEMENT ‘THE
PYROTECHNIC , SEFARATION, -4F UNABLE TO -PERFORM'-THE PYROTESHNIC
SEPARATION™ “(THIAD FALLURE) TMEN PERFORM EVA TO REMOVE % BOLTS TO
CIRCUMVENT THE WORST GASE "DESIGN CRITICALITY" EFFECT. [F LUNABLE™TD
PERFORM EVA (FOURTH FAILURE), POSSIBLE LOSS OF CREWAENICLE DUE 50 LOSE

DF ALL UNDOCKING CAPABILITY,

- TIME FRAME .

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: MINUTES
TIME FROM BETECTION TO COMPLETED CORAECTIVE ACTION: HOURS

TIME REQUIRED TO IMPLEMENT CORRECTIVE ACTION | ESS THAN TIME TO EFFECT?
YES '

MS5-655 - 458



rFraE. FPRINT DATE: 0J.12.96

FAILURE MCDES EFFECTS ANALYS!S (FUMEA) - NON-CIL FAILURE MODE
NUMBER: M§-$55-B002-02

RATIONALE FOR TIME TO CORRECTING ACTION Y5 TIME TO EFFECT:
CREW WOULD HAVE SUFFICIENT TIME TO USE OR PERFORM EVA
HAZARDS REPORT NUMBER(S) : OABI 4014

" HAZARD DESCRIPTION:
INABILITY TO SEPARATE ORBITSR AND ISS

+« APPROVALS -

PRODUCT ASSURMNCE ENGR - : M NIKOLAYEYA. ;
DESIGN ENGINEER : B. VAKULIN H

M5-58S - 459
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FAILURE MODES EFFECTS ANALYSIS (FMEA} - NON-CIL FAILURE MODE
NUMBER: M5-555-Boas- 02

REVISION# ©  FEROGS, 19976

CRITICALITY OF THIS
FAILURE MODE: 1R2

SUBSYSTEM NAME: E « DOCKING SYSTEM
LRU: MCE21-0087.000% i
[TEM NAME: PUSH SUTTON SWITGH

FAILURE MODE:
FAILS CLOSED (MULTIFLE CONTACTS WITMIN ONE SWITCH.) SHOATS TO GROUND
MISSION PHASE:
00 ON-ORBIT
VEHICLEPAYLOADVKIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
105 ENDEAVOLR

CAUSE: ]

A} PISCE PART STAUCTURAL FAILURE, B) CONTAMINATION, C} VIBRATION, D)
MECHANICAL SHOCK, E) PROCESSING ANOMALY, F) THEAMAL STRESS
CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

CRITICALTTY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY)? NO

REDUNDANCY SCREEN A} PASS

B) PASS
C} PASS
PASSFAIL RATIONALE:
A}
B)
c)

METHOD OF FAULT DETECTION:
NONE.

MASTER MEAS. [IST NUMBERS: MNONE
CORRECTING ACTION:
WOARKARDUNDS ARE AVAILABRLE TO SEPARATE THE ORBITER FROM ISS:

1) IFM TO DRIVE HOOKS OPEN;
INTIATION OF PYR P a A TIOMN:
=t FERFORM EVA TO REMOVE 26 BOLTS FROM THE DCCKING BASE.

M5-8585 - 457
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FAILURE MODES REFECTD ANALYS!S (FMEA) m NON-CIL FAILURE MODE
RUMBER: Mi~£55-B00z-0

* FAILURE EFFECTS -

(A} SUBSYSTEM:
LOSS OF SWITCH CONTROL CAPABILITY FOR THE ARDS “POWER.on CIRCUITS.

(&) NTERFACING SUBSYSTEM(E):
ONE OF TWD ASSDCIATED SWITCHES PAILS CLOSED. UNWANTED "POWER ON*

COMMAND TO THE PSU.

(C) MISSIDN:
NQ EFFECT,

() CREW, VEHICLE, AND ELEHEHT{S}:
FIRST FAILURE - ND EFFECT.

{E) FUNCTIONAL CRAIMCALITY EFFECTS:
WORET CASE, SHUTTLE MECHANISM CONTROL: POSSIBLE LOSS OF CREW OR VEHWICLE

AFTER TWO FAILURES,
1 ONE OF TWO “POWER ON* SWITCHES FAILS ON, CONTINUOUS POWER TO THE
"POWER ON° CIRCUIT CAUSES THE PSU LATCHING RELAYS TO OVERHEAT, DISAB!ES

DESIGH ERIMICALITY {(FRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED ¥ F) 1R2

{F) RATIONALE FOR CRMCALITY CATEGORY DOWNGRADE:
CRITICALITY DOWNGRADED FROM 1B2 TOIRIDUETO ADDITIONAL FAULT TOLERANCE

PROVIDED BY WORKARDUNDS ALLOWED PER &R 558010TW.

AFTER THE FIRET FAILURE. THE CREW WOULULD PERFDRM IFM TO DRIVE THE HOOKS
OPEN. IF UNABLE T0 PERFORM THE 1EM [(SECOND FAILURE) THEN IMPLEMENT “THE

PYROTECHNIC :
SEPARATION™ (THIRD FAILURE) THEN PERFOHM EVA TO REMGVE 86 BOLTE TD

CIRCUMVENT THE WORST CASE DESIGN CRTICALITY EFFECT. IF UNABLE TO
FERFORM Eva (FOURTH FAILURE), POSSIBLE LOSS OF CREWAEHIDLE DUE TO LOSS

GF ALL UNDDCKING CAPABILITY,

*» TIME FRAME -

TIME FROM FAILURE TO CRMICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: MIKUTES

TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: HOURS
LEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECTY

TIME REQUIRED TO IM®
YES

M5-6S8 - 458
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rAas, f

FAILURE MODES EFFECTS ANALYSIS (FMEA} = NON-CIL FAILURE MODE
NUMBER: MS-£55-B0O02.£2

AATIONALE FOR TIME TD CORRECTING ACTION VS TIME TO EFFECT:
CREW WOULD HAVE SUFFICIENT TIME TO USE OR PERFORM EVA
MAZARDS REPORT NUMBER!S] : CRBI 4014

. HAZARD DESCRIPTION:
INABILITY TO SEPARATE OREITER AND 1SS

« APPROVALS »

PRODUCT ASSURANCE ENGR - ML NIKOLAYEVA
DESIGN ENGIMEER : B. YAXKULIN :

M5-6S5S - 458



