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FAILURE MODES EFFEC:TE ANALYSIS {(FMEA) — CIL HARDWARE
NUMBER: MB-TMR-BMUOOE-X

SUBSYSTEM NAME: MECHANICAL - EDG ' .
REVISION: 2 /a5

PART NAME PART KUMSER
VENDOR NAME VENDOR NUMSER
LRY - GUIDE RING ASSEMBLY 33U ET1.011-05
- NPO-ENERGSA ' 2BVLINA.011-05
SRU : ASBEMELY, CAPTURE LATCH S3UELE 025
NPCO-ENERGIA TV ER2.025

PART IATA

EXTENDED DESCHIFTION OF PART UNDER ANALYE|S:
CAPTURE LATCH ASSEMBLY :

REFERENCE DESIGNATORS:

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

FUNCTION:

THREE ACTIVE (CAPTURE) LATCHES, ONE ON EACH GUIDE FEDAL OF THE CRBITER
DOCKING RING, PROVIDES POSITIVE CAPTURE TO THREE PASSIVE (BODY MOUNTED)}
LATCHES LOCATED ON THE MIR DOCKING MECHANISM. CAPTURE LATGH ROLLER
MECHANISMS MOVE ASIDE DURING CLOSING CONTACT WiTH THEIR OPPOEING SOOY
MOUNTED LATCHES AND AAE SPRING CRIVEN TS LOCK AFTER PASSING THE THREE
PASSIVE BODY LATCHES (LUGS), TWD ROLLER MECHANISMS LOCATED ON EACH
CAPTURE LATCH ASSEMBLY PROVIDE A REDUNDANT MEANS OF CAFTURE.

' UPON RECEIFT OF A "CLOSE CAFTURE LATCH' COMMAND, POWER 1S APPLIED.
THROUGH REDUNDANT *LATCH MOTOR OPEN' SENSCR CONTALT SETS TO A SINGLE

AGTUATOR MOTOR TO EXTEND BOTH ROLLERS OF ONE CAPTURE LATCH ASSEMBLY.
A "LATCH INDICATION CLOSED" SENSQOR ON EACH ACTUATOR SENSES THE CLOSED
POSITION GF THE LATCH AND SENDS REDUNDANT SIGNALS TO THE DOCKING '
CONTROL FANEL VIA THE DSCU TO ILLUMINATE THE "LATCHES CLOSED" LIGHT WHEN
ALL THREE CAPTURE LATCHES ARE CLOSED.,

UPOIN RECEIPT OF AN "OPEN CAFTURE LATCH" COMMAND (FOLLOWING COMPLETION
OF THE DOCKING PROGCESS), POWER IS APPLIED THROUGH REDUNMDANT “LATCH
MOTOR GLOSED SENSOR CONTACT SETS TO A SINGLE ACTUATOR MOTOR TO
RETRACT BOTH ROLLERS OF THE CAPTURE LATCH ASSEMBLY FOR LINDDCKING OF
THE MIA AND QRBITER. A "LATCH INDICATION DPEN" SENSOR LOCATED ON EACH
CAPTURE LATCH ACTUATOR SENSES THE OPEN POSITION OF THE LATCH AND SENDS
AEDUNDANT SIGNALS TC THE DSCU TO ILLUMINATE THE "LATCHES OPEN’ INDICATOR
LIGHT ON THE DOCKING CONTROL PANEL AND COMMAND RING TO RETRACT WHEN
THE SENSOR ON ALL THREE CAFTURE LATCH AGTUATORS IS5 CLOSED.
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THE THIAD CONTACT SET OF EACH "LATGH INDICATION OPEN" AND "LATCH
INDIGATION CLOSED" SENSCH [8 UTILLZED FOR GROUND MONITORING OF CAPTURE
LATCH POSITION. CAPTURE LATCH "INITIAL POSITION" IS ALSU DOWNLINKED FOR
GROUND MONITCRING,

IN THE EVENT A CAPTURE LATCH FAILS TC OPEN, THE MANUAL LATGHUNBLOGCKING
DEVICE CONTAINED BEHIND THE CAPTURE LATCH ASSEMBLY WILL PROVIDE MANUAL
RELEASE QF THE LATCH. A BUTTON ON EACH SIDE OF THE DEVICE, WHEN
DEPRESSED SIMULTANEQUELY, WILL RELEASE LATCH CONTROL BY THE LATCH
ACTUATOR, THUS ALLOWING BOTH CAPTURE LATCH ROLLEAS TO RETRACT T THEIR
OPEN POSITION.

SEAVICE IN BEETWEEN FLIGHT AND MAINTEMANCE CONTROL:
VISUAL INSPECTION, SERVICEABILITY CONTOL, DOCKING WITE CALIBRATING
DOCKING MECHAMIEM.

MAINTAINABILITY
REPAIR METHOD - REPLACEMENT.

REFERENCE DOCUMENTS;: -33U.6322.025
IBET1.0T1-05
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FAILURE MODES EFFECTS ANALYSIS (FMEA} — NON-CIL FAILURE MODE
NUMBER: Mg-1MR-BMO006- 12

. REVISION¢ 2 91195
SUBSYSTEM NAME: MECHANICAL - EDS
LRU: GUIDE RING ASSEMBLY CRITICALITY OF THIS
TTEM NAME: ASSEMELY, CAFTURE LATCH FAILURE MODE: 1A3

FAILURE MODDE: _
ONE CAFTURE LATCH MOTOR "CLOSED® SENSOR CONTACT S=T FAILS QFEN

MISSION PHASE:
Qo0 ON-ORBIT

VEHICLEPAYLOAD/KIT EFFECTIVITY: 104 ATLANTIS

CAUSE:

CONTAMINATION, STRUCTURAL FAILURE DLUE TC MECHANICAL/THERMAL SHOCK OR
MANUFACTURE/MATERIAL DEFECT

CRITICALITY 171 DURING INTACT ABORT ONLY? NO

CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY)T NO

REDUNDANCY SCREEN A) PASS

B) N/A
C) PASS
FASS/FAL RATIONALE:
A) .
B)

N/A - AT LEAST ONE REMAINING PATH !S DETECTABLE IN FLIGHT.
C}

METHOD OF FAULT DETECTION: . .
VISUAL CASERAVATION - AFFECTED CAFTURE LATCH FAILS TQ OPEN FOLLOWING
"OPENT GOMMANDS FROM THE AVIONICS OR DOCKING CONTROL PANEL - LOSS OF
"LATCH OPEN" INDICATION ON DOCKING CONTROL PANEL. CREW COULD VISUALLY
DETERMINE PRSITION OF CAPTURE LATCHES DURIMNG VA,

CORRECTING ACTIOM: NONE GIVEN A FAILURE OF THE FIRET CONTACT SET. CREW
COULD RELEASE A CLOSED CAFTURE LATCH USING TS MANUAL LATCHUNBLDCKING
DEVICE FOLLOWING SECOND CONTACT SET FAILURAE. SEPARATION CAM BE FOS5(BLE
WITH & SINGLE CLOSED CAFTURE LATCH BY EXTENDING THE DOCKING AING. ALL
CAPTURE LATCHES MUST 8E OFEMN TO ENSLURE SEFARATICON WHEN THE DOCKING
RING IS IN TS FULLY AETRACTED POSITION. A FAILURE TO UFEN ONE OR MORE
CAPTURE LATCHES WQULD REQUIRE CAREW TO STRUCTUHRAL LATCH BOTH
MELCHANISMS AND PERFOAM EVA TD REMOVE THE 96 BOLTS HOLDING THE DOCKING
BASE TO THE EXTEAMAL AIRLOCHK, THIS WILL ALLOW DREITERA/MIR SEPARATION.
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FAILURE MODES EFFEGTS ANALYSIS (FMEA) = NON-UIL FAILURE MODE
NUMBER: M3-1MR-BMO0E- 12

HEMAHK&'HE{:DMHENDATIDHS

REDUNCANT CONTACT SETS PROVIDE PGWEH TO A SINGLE ACTUATOR MOTOR TO
OPEN ONE CAPTURE LATCH ASSEMEBLY, CONLY ONE CONTACT SET IS AEQUIRED TO
ENABLE POWER TS THE MOTODR, CAFTURE LATCHES ARE OPENED (RETRACTED)
UPQN COMPLETION OF THE DOCKING PROCESS AND MUST 8E OPEN PRICRTO
SEPARATION OF BOTH MECHANISMS.

= FAJLURE EFFECTS -

(A) SUBSYSTEM:

FIRST CONTACT SET FAILLRE - NO EFFECT. SEGOND CONTACT SET FAILURE - “OPEN
LATCH® POWER TO AFFECTED CAFTURE LATUH ACTUATOR MOTOR 15 LOST,
AFFECTED CAPTURE LATCH CANNOT BE OPENED AUTOMATICALLY (USING AVIONICS)
Of REMOTELY (USING DOCKING CONTROL PANEL). CAPTURE LATCH WOULD THEN
HAVE T BE MANUALLY OPENED USING TS MANUAL LATGHUNBLOCKING DEVICE.

(B) INTERFACING SUBSYSTEM(Sk
NO EFFECT ON INTERFACING GREITER EUEEYSTEM.i

{C) MISEION:
NOQ EFFECT ON DOCKED MISSION OBJECTIVES SINCE OPENMING OF CAPTURE LATCHES

IS NOT REQUIRED UNTIL MISSION OBJECTIVES ARE MET AND ORBITER/MIR
SEPARATION IS REQUIRED.

(D) CREW, VEHICLE, AND ELEMENT(S):

NO EFFECT FIRST AND SECOND CONTACT SET FAILURE. INABILITY TO NOMINALLY
SEPARATE ORBITER AND MIR FOLLOWING FAILURE TCO MANUALLY OPEN ONE OR MORE
CAPTURE LATCHES COULD AESLAT IN LOSS OF CREW AND VEHICLE.

{E} FUNCTIONAL CRITICALITY EFFECTS:

FIRST FAILURE {ONE CONTACT SET ON LATCH MOTOR "CLOSED® SENSOR FAILS OPEN}
- NG EFFECT. SECOND FAILURE (REMAINING CONTACT SET ON LATCH MOTOR.
"CLOSED" SENSOA FAILS OPEN) - AFFECTED CAPTURE LATCH CANNOT BE QPENED
AUTOMATICALLY (USING AVIGHICS) OR REMOTELY (USING DOCKING CONTRCL PANEL).
THIAD FAILURE (MANUAL LATCHAUNBLOCKING DEVICE FAILS TO RELEASE FAILED
CLOSED CAPTURE LATCH} - WORST CASE, WHEN RING 8 FULLY RETRACTED, ORBITEA
AND MIR CANNOT BE NOMINALLY SEPARATED. ATTEMPTED SEPARATION WITH
CAPTURE LATCHES CLOSED, WITH RING FULLY RETRACTED, COULD I:IAMAGE D-'FIII'I'EH
AND/CR MIR DOCKING HAROWARE. :

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIEED IN (F)): 1R3

(F} RATIONALE FOR CRITICALITY DOWHGRADE:

FOURTH FAILURE (INABILITY TG EXTEND DOCKING RING) - UNABLE TO ENABLE
SEFARATION WITH A SINGLE CLOSED CAPTURE LATCH.

FIFTH FAILUAE (INABILITY TQ EVA TQ REMOVE 88 BOLTS) - WORST CASE. INABILITY TO
SEFARATE ORBITER FROM MIR RESULTING IN LOSS OF CREW/VEHICLE

= TIME FRAME -

TIME FROM FAILURE TQ CRMCAL EFFECT: ROURS TQ DAYS
TIME FROM FAILURE OCCURRENCE TD DETECTION: SECONDS
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FAILURE MODES EFFECTS ANALYSIS (FMEA) - NON-CIL FAILURE MODE
T NUMBER: M&-1MA-BM00S- 12

TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: MINUTES TO HOURS

18 TIME REQUIRED TO IMPLEMENT CORREGTIVE ACTION LESS THAN TIME TO EFFECT?
YES -

AATIONALE FOR TIME TO CORRECTING ACTION V& TIME TG EFFECT:

CREW HAS AMPLE TIME TO EXTEND DOCKING RING TO ENABLE SEPARATION WITH A
SINGLE CLOSED CAPTUAE LATCH OR PERFCAM AN EVA TO REMOVE THE 36 BOLTS
HOLDING THE COCKING BASE TD THE EXTEAMAL AIRLOCK BEFORE CREW/NEHRICLE ARE
LOST, : :

HAZARDE REPORT NUMBER(S): ORBI 401A

HAZARD{S) DESCRIFTION: :
INABILITY TO SEFARATE ORBITER AND MIRA.

= ARPROVALS -

DESIGN ENGINEER . M.NIKOLAYEVA  : ___
DESIGN MANAGER : A SOLBCHEY :
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