PAGE: 82 " PRINT DATE: 081495

FAILURE MODES EFFECT 5 ANALYSIS (FMEA) — CIL HARDWARE
NUMBER: MB-TMR-BMODE-X

SUBSYSETEM NAME: MECHANICAL - EDS ' .
AEVISION: 2 31795

PART NAME FART NUMBER
VENDCOR NAME VENDOR HUMBER
LRY 1o GUIDE RING ASSEMBLY JBUE71.011-03
_ " NPO-ENERGIA ' 23U.6371.091-05
SRU : ASSEMBLY, CAPTURE LATCH JUe22 025
NPO-ENERGIA TIUEEAGES

FART DATA

EXTENDED DESCRIFTION OF PART UNDEHR ANALYSIS:
CAPTURE LATCH AREEMBLY :

REFERENCE DESHZNATORS:

QUANTITY OF LIKE ITEMS: 3
THREE {ONE PER GUIDE PEDAL)

FUNCTION:

THREE ACTIVE (CAPTURE) LATCHES, ONE OMN EACH GUIDE PEDAL OF THE DABITER
DOCKING RING, PRCAVIDES POSITIVE CARTURE TO THREE FASSIVE (BOGY MOUNTED)
LATCHES LOCATED ON THE MIAR DOCKING MECHANISM. CAPTUAE LATCH ROLLER
MECHANISMS MOVE ASIDE DURING CLOSING CONTACT WITH THEIR DFFOSING SO0Y
MOUNTED LATCHES AND ARE SPRAING DRIVEN TS LOCK AFTER PASSING THE THREE
FPASSIVE BCDY LATCHES (LLHGS), TWO RDLLER MECHAMLSMS LOCATED ON EACH
CAPTURE LATCH ASSEMBLY PROVIDE A REDUNDANT MEANS OF CAFTURE.

' UPON RECEIFT OF A "CLOSE CAFTURE LATCH® COMMAND, POWER IS5 ARPLIED.
THROUGH REDUNDANT "LATCH MOTOR OPEN® SENSCR CONTAGT SETS TO A SINGLE

ACTUATOR MOTOR TO-EXTEND BOTH ROLLERS OF ONE CAPTURE LATCH ASSEMBLY.
A "LATCH INDICATION CLOSED" SENSOR ON EACH ACTUATOR SENSES THE CLOSED
POSITION OF THE LATCM AND SENDS REDUNDANT SIENALS TO THE DOCKING '
CONTROL PANEL VIA THE OSCU TO ILLUMINATE THE "LATCHES CLOSED" LIGHT WHEN
ALL THREE CAPTURE LATCHES ARE CLOSED,

UPON RECEIPT OF AN “OPEN CAPTURE LATCH" COMMAND {FOLLOWING COMPLETION
OF THE DOCKING PROCESS), POWER IS APPLIED THROUGH REDUNDANT "LATCH
MOTOR CLOSED® SENSOR CONTACT SETS TO A SINGLE ACTUATOR MOTOR TO
RETRACT BOTH RLLERS OF THE CAPTURE LATCH ASSEMBLY FOR UNDOCKING OF
THE MIR AND ORBITER. A "LATCH INDICATION QOPEN" SENSOA LOCATED ON EACH
CAPTURE LATCH ACTUATOR SENSES THE OPEN POSITION OF THE LATCH AND SENDS
REDUNDANT SIGNALS TQ THE DSCU TO ILLUMINATE THE "LATCHES OPEN® INDICATOR
LIGHT ON THE DOCKING CONTROL PANEL AWND COMMAND RING TO RETRACT WHEN
THE SENSORA ON ALL THREE CAFTURE LATCH ACTUATORS 15 CLOSED.
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FAJLURE MODES EFFECTS ANALYSIS (FMEA} — ClL HARGWARE
: NUMBER: M3-1MR-BMD06-X

THE THIRD CONTACT SET ©F EACH "LATCH INDICATION OPEN" AND "LATCH
INGIGATION CLOSED® SENEOR IS UTILIZED FOR GROUNG MONITCRING OF CAPTURE
LATCH POSITION, CAPTURE LATCH “INITIAL POSITION" IS ALSD DOWNLINKED FOR
GROUND MONITORING.

INTHE SVENT A CAFTURE LATCH FAILE TO CPEN, THE MANUAL LATOH/UNBLOCKING
OEVICE CONTAINED EEHIND THE CAPTURE LATCH ASSEMBLY WILL PROVIDE MANLIAL
RELEASE OF THE LATCH. A BUTTON ON EACH SIDE OF THE DEVICE, WHEN
DEPRESSED SIMULTANEQUSLY, WILL AELEASE LATCH CONTROL BY THE LATCH
ACTUATOR, THUS ALL OWING BOTH CAFTURE LATCH ROLLERS T RETHACT T THEIR
OPEN POSITION.

SEAVICE 1N BETWEEN FLIGHT AND MAINTENANCE CONTROL: -
VISUAL INSPECTION, SERVICEABILITY CONTOL, DOCKING WITH CALIBRATING
POCKING MECHAMISM.

MAINTAINABILITY
REPAIR METHOD - REPLACEMENT.

REFERENCE DOCUMENTS: ~33U.6322.025
SUL.8Z71.0110%
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| FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE .
NUMBER: M8-1MR-BMODS- 01

. _ REVISION# 2 B/1/55
' suas*rsTEM NAME: MECHANICAL - EDS -
LAU: GLUIDE RING ASSEMBLY CATICALITY OF THIS
| ITEM NAME: ASSEMELY, CAPTURE LATCH FAILURE MODRE: 1”3

FAILURE MODE: x
FAILS TO OPEN

MISSION PHASE:
00 ON-ORBIT

VEHICLEPAYLOADVKIT EFFECTIVITY: 104 ATLANTIS
CALSE! .
CAPTURE LATCH FAILURE » CONTAMINATION, MECHANICAL THERMAL SHOCK,
MANUFACTUREMATERIAL DEFECT

. ACTUATOR EAILS TO RETRACT - CONTAMINATION, MECHANICALTHERMAL SHOCK, -
MANUFACTUREMATERIAL DEFECT, MOTOR FAILURE
MANVDAL LATCHUNBLGCK DEVICE FAILS TOD RELEASE CLOSED LATEM -
CONTAMINATION, MECHANICAUTHERMAL SHOCK, MANUFACTUREMATERIAL DEFECT
CRITICALMTY 11 DURING INTACT ABORT ONLY? NO

CRITICALITY TAZ DURING INTACT ABORT ONLY (AVIONIGS ONLY)? N/A

REDUNDANCY SCHREEN A) PAZSS

B) PASS
C} PASS

PASSTAIL RATIONALE:

A}

B)

)

METHOD OF FAULT DETECTION:

LOSS OF "LATCH OPEN® INDICATION ON THE DOCKING CONTROL FANEL VISUAL
OBSERVATION THROUGH DORBITERAMIA SEPARATION WOULD INDICATE A FAILURE OF
ONE OR MORE CAPTURE LATCHES TO OFEN. =

CONRAECTING ACTION: {N THE EVENT A CAPTURE LATCH FAILS TO OFEMN FPRIOR TO
SEPARATION, MANUAL RETRACTION OF THE LATCH 15 POSSIBLE BY THE MANDAL
LATCHUNBLOCKING DEVICE, SEPARATION CAN BE POSSIELEWTH A SINGLE CLOSED
CAPTURE LATCH BY EXTENDING THE DOCKING BING. ALL CAPTURE LATCHES MUST BE
OPEN TO ENSURE SEPARATION WHEN THE DDCKING RING IS IN ITS FULLY RETRACTED
POSITION, A FAILURE TO OPEN TWO OR MORE CAPTURE LATCHES WOULG REQUIRE
CREW TO STRUCTURAL LATCH BOTH MECHANISMS AND PERFORM EVA TO REMOVE
THE 95 BOLTS HOLDING THE DOCKING BASE TO THE EXTERNAL AIRLOCK. THIS WILL
ALLOW ORBITER AND MIR TD SEPARATE,
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i FAILUAE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: mM&1MR-BMOC0E- 0

REMARKS/RECOMMENDATIONS:

i &Ll THREE CAPTURE LATCHES ARE CPENED {HETHACTEDJ PRIOR TO AETRACTING
COCKING RING TO [T'S FULLY AETARACTED FOSITION FOLLOWING STRUCTURAL
SEALING OF THE INTERFACE BETWEEN 80 TH DOCKING MECHANISMS, FOLLOWING
DEMATING OF BOTH MECHANISMS ALL THREE CAPTURE LATCHES MUST BE OPENED
TO ASCOMPLISH SAFE SERARATION WHEN RING IS [N TS FULLY FIE‘I'FIACTED
EOSITION,

= FAILURE EFFELTS -

(A} SUBSYSTEM: :

BOTH ROLLERS ON ONE CAPTURE JATCH WILL NOT BE RETRACTED. NORMAL
CAPTURE LATCH QPENING QFERATIONS ARE LOST WITH THIE FAILURE. NO EFFECT
UNTIL MANUAL LATCHAINBLOCKING DEVICE FAILS TO RELEASE CLOSED CAFTURE
LATCH - FOLLOWING MATING OF BOTH DCCKING MECHANISMS A SINGLE CLOSED
CAPTURE LATCH WILL PREVENT FULL RETRACTION OF THE DOCKING RING. PRIORTO
SEFPARATION, WITH THE RING FULLY RETRAGTED, A SINGLE CLOSED GAF"TLFHE LATCH
WILL PREVENT GRBITER/MIR SEPARATION.

{9} INTERFACING SUBIYSTEM(S):
NO EFFECT ON INTERFACING ORBITER SUBSYSTEMS.

{C) MISSION:
NO EFFECT ON DOCKED MISSION OBJECTIVES SINCE OPENING OF CAPTURE LATCHES
IS NOT REQUIRED UNTIL MISSION OBJECTIVES ARE MET AND ORBITER/MIA
SEPARATION IS REQUIRED. '

{D} CREW, VEHICLE, AND ELEHEHT{E]
NC EFFECT FIRST FAILURE. [NABILITY TO OFEN EAF"!'LIFIE LATCH FOLLOWING SECOND
FAILURE WDULD RESULT IN ORBITER AND MIR REMAINING LATCHED,

{E) FUNCTIONAL CRITICALITY EFFECTS:

FIRST FALILURE (CAPTURE LATCH FAILS TO GPEN) - NG EFFECT.

SECOND FAILURE (MANUAL LATCH/AUNBLOCKING DEVICE FAILS TO RETRACT AFFECTED
CLOSED CAPTURE LATCH) - INABILITY OF ORBITER TO NOMINALLY SEPARATE FROM
MIE WHILE DOCKING RING 15 FULLY RETRAZTED. ATTEMPTED SEPARATION WITH ONE
OR MORE GAFTURE LATCHES CLOSED COULD DAMAGE TO ORBITER ANDYOR MIR
DOCKING HARDWARE.

DEEIGN CRITICALITY [FFIIOH TQ DOWNGRADE, DESCRIBED IN {F]): 1H2

(F) RATIONALE FOR CRITICALITY DOWNGRADE:
THIRD FAILURE (INABILITY TO EXTEND DOCKING BING) - UNABLE TO ENABLE

SEPARATION WITH & SINGLE CLOSED CAPTURE LATCH. _
FOURTH FAILUME (INABILITY TO EVA TO REMOVE 96 80LTS) - WORST CASE, INABILITY

TO SEPARATE ORBITEA FAOM MIA RESULTING IN LOES OF CREW/VEMICLE.

= TIME FRAME -

TIME FROM FAILURE TO CRITICAL BFFECT: HOURS TO DAYS -

TIME FROM FAILURE QCCURRENCE TO DETECTIOM: SECONDS
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FARURE MODE
C NUMBER: Ms-1MR-BMOOE- M

_ TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: MINUTES TO HOURS

IS TIME REQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TQ BFFECT?
YES ' '

AATIONALE FOR TIME TO CORRECTING ACTION VE TIME TO EFFECT:

CREW HAS AMPLE TIME TOY EXTEND DOCKING RING TO ENABLE SEPARATION WITH A
SINGLE CLOSED CAPTURE LATCH OR PERFORM AN EVA TO REMOVE THE 86 BOLTS
HOLDING THE DOCKING BASE TO THE EXTERNAL AIRLOCK BEFORE CREW/NVEHIGLE ARE
LOST. '

HAZARDS REPORT NUMBER{S): ORBI 401A

HAZARD{S) DESCRIFTION:
INABILITY TC SEFARATE ORBITER AND MIR.

- APPROVALS -
DESIGN ENGINEER M. NIKOLAYEVA ; %ﬁfﬂ?._/
DESIGN MANAGER A SOUBCHEV : Lt *
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