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FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ ClL HARDWARE
NUMBER: M6-155-8MODG-X
(DOESNT APPLY TO PMA2/3

PASSIVE MECHANISM)
SUBSYSTEM NAME: MECHANICAL - EDS
HEVISION: 1 DEC, 1996
PART NAME PART NUMBER
VENDOR KAME VENDOR NUMBER
LR . GUIDE RING ASSEMBLY 33U.,6271.011-0950F T
RSC-ENERGIA 331),6271,011-05 (PMA1)
SRY :  ASSEMBLY, GAFTURE LATCH " 33U.6322 05 .
RSC-ENERGIA 2311,6322.025
PART DATA
EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
CAPTURE LATCH ASSEMBLY
REFEAENCE DESIGNATORS:
" QUANTITY OF LIKE ITEMS: 3
THREE {ONE PER GUIDE PEDAL)
FUNCTION:

. THREE ACTIVE {CAPTURE) LATCHES, ONE ON EACH GUIDE PEDAL OF THE QRBITER
DACKING RING, PROVIDES POSITIVE CAPTURE TO THREE PASSIVE {8ODY MOUNTED)
LATCHES LOCATED ON THE IS5 DOCKING MECHANISM. CAPTURE LATCH ROLLER
MECHANISMS MOVE ASIDE DURING CLOSING CONTALT WITH THEIR OPPOSING BODY
MOUNTED LATCHES AND ARE SPRING DRIVEN TO LOCK AFTER PASSING THE THREE
PASSIVE BODY LATCHES (LUGS). TWO RDLLER MECHANISMS LOGATED ON FACH
CAPTURE LATCH ASSEMELY PROVIDE A REDUNDANT MEANS OF CAPTURE.

UPON RECEIFT OF A *CLOSE CAPTURE LATCH" COMMAND, POWER IS APPLIED
THROUGH REDUNDANT "LATCH MOTOR OPEN" SENSOR CONTACT SETS TO A SINGLE
ACTUATCOR MOTOR TD EXTEND BOTH ROLLERS OF ONE CAPTURE LATCH ASSEMBLY,
A "LATCH INDICATION CLOSED” SENSOR ON EACH ACTUATOR SENSES THE CLOSED
POSITION OF THE LATCH AND SENDS REDUNDANT SIGNALS TO THE DOCKING
CONTROL PANEL VIA THE DSCU TO ILLUMINATE THE *LATCHES CLOSED" LIGHT WHEN
ALl THREE CAFTURE LATCHES ARE CLOSED.

UPON RECEIFT OF AN *OPEN CAPTURE LATCH™ COMMAND {FOLLOWING COMPLETION
OF THE DOCKING PROCESS), POWER IS APPLIED THROUGH AEDUNDANT "LATCH
MOTOR CLOSED™ SENSOR CONTACT SETS TO A SINGLE ACTUATOR MOTOR TO
RETAACT BOTH ROLLERS OF THE CAPTURE LATCH ASSEMBLY FOR UNDOCKING OF
THE 155 AND OREITER (NOMINAL UNDOCKING 1S NOT PLANNED TO PMA1 MECHANISM).
A CLATCH INDICATION GPEN® SENSQR LOCATED OM EACH CAPTURE LATCH ACTUATOR
- BENSES THE OPEN POSITION OF THE LATCH AND SENDS REDUNDANT SIGNALS TO THE
DECU TO ILLUMINATE THE "LATCHES OPEN" INDICATOR LIGHT ON THE DOCKING
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FAILURE MODES EFFECTS ARALYSIS (FMEA} ~ CIL HARDWARE
NUMBER: ME-155-BMO0E-X
(DOESN™T APPLY TO PMA2/SZ
PASSIVE MECHANISM)

CONTROL PANEL AND COMMAND RING TO RETRACT WHEN THE SENSCR ON ALL
THREE CAPTURE LATCH ACTUATORS 1S CLOSED.

THE THIRD CONTACT SET OF EACH "LATCH INDICATION OPEN* AND *LATCH INDICATION
CLOSED" SENSOR 1S UTILIZED FOR GROUND MONITDRING OF CAPTURE LATCH
PUSITION, CAPTURE LATCH “INITIAL POSITION® 15 AL SO DOWNLINKED FOR GROUND
MONITORING.

IN THE EVENT A CAPTURE LATCH FAILS TO OFEN, THE MANUAL LATCH/UNBLOCKING
DEVICE CONTAINED BEHIND THE CAPTURE LATCH ASSEMELY WILL PROVIDE MANUAL
RELEASE OF THE LATCH. A BUTTON ON EACH SIDE OF THE DEVICE, WHEN
DEPRESESED SIMULTANEQUSLY, WILL RELEASE LATCH CONTROL BY THE LATCH
ACTUATOR, THUS ALLOWING BOTH CAFTURE LATCH ROLLERS TO RETAACT TO THEIR
OFPEN POSITION.

SERVICE IN BETWEEN FLIGKT AND MAINTENANCE CONTROL:
VISUAL INSPECTION. SERVICEABILITY CONTOL. DOCKING WIH CALIBRATING DOCKING
MECHANISM,

MAINTAINABILITY
AEPAIR METHOD - REPLACEMENT.

REFERENCE DOCUMENTS: 33U.8322.025

8311.6271.011-00 (FSOFTY
230,827%.011-05 (PMA1)
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FAILUAE MODES EFFECTS ANALYEIS (FMEA) — CIL FAILUAE MADE
MUMZ3ER: M2-155-BM006- D3

(DOESN'T APPLY TD PMA2SS

PASSIVE MECHANISM)
REVISIONSA T DELC, 1996
SUBSYSTEM NAME: MECHANICAL - EDS
LARLU: GUIDE RING ASSEMBLY CRITICALITY DF THIS
TEM MAME: ASSEMELY, CAPTURE LATCH FAILURE MQDE: 272
FAILURE MODE:
INADVERTENTLY CPENS {(BOTH ROLLERS)
MISSION PHASE:
oo ON-QRBIT
VEHICLE/PAYLOAD/KIT EFFEI:'TIWf‘f: 102 DISCOVERY
104 ATLANTIS
108  ENDEAVOLIR
CAUSE:

MANUAL LATCHAINBLOGKING DEVICE INADVEATENTLY RELEASES - COMPLETE SPRING
FAILURE QGUE TO MECHANICAL/THEAMAL SHOCK OR MANUFACTUREMATERIAL DEFECT
ACCOMPANIED WITH VIBRATION

CRITICALITY 111 DURING INTACT ABORT ONLY? ND

-CRITICALITY TR2 DURING INTACT ABORT QONLY (AVIONICS ONLY)? WA

REDUNDANCY SCREEN ., A} N/A
B) N/A
€} N/A

PASSFAIL RATIONALE:
Al
WA

B}
NA

€)
N/A

METHOD OF FAULYT DETECTION:

VISUAL OBSERVATION - CREW COULD VISUALLY ORSERVE OME OR MORE OPEM
CAFTURE LATCHES DURING CAFTURE, ATTENUATION, AND RING RETRACTION. AN
OPEN MANUAL LATCH/AUNBLOCKING DEVICE HANDLE CAN BE VISUALLY DETECTED
DURING IVa. INSTRUMENTATION - FAILURE WOULD BE DETECTABLE BY EVALUATION OF
TELEMETRY DATA, A SWITCH LOGATED UNDER THE MANUAL LATCHUNBLOGKING
DEVICE LEVER SENSES THE POSITION OF THIS LEVER AKRD DOWNLINKS FOSITION DATA

TO GROUND PERSONNEL.

REMARKS/RECOMMENDATIONS:
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CiL FAILURE MODE
NUMBER: ME-1SS-BMD0E- D3

MOESN'T APPLY TO PMAZSS
PASSIVE MECHAMNISM)

INADVERTENT OPENING OF A CAPTURE LATGH WOULD MOST LIKELY OCCUR AS THE
RESULT OF AN ELECTRICAL FAILURE AND NOT A MECHANICAL ONE.

-~ FAILURE EFFECTS -

(A) SUBSYSTEM:

AFFECTED CAPTURE LATCH ASSEMBLY WILL NOT BE IN IT'S CLOSED POSITION. LOSS
QF CAPABILITY TO LATCH AFFECTED CAPTURE LATGH ASSEMBLY ON ORBITER/PMAT
DOCKING MECHANISM TO CPPOSING BODY MOUNTED LATCH ON 1SS DOCKING
MECHANISM. ALTHOUGH IT MAY BE POSSIBLE TO CAPTURE AND RETRACT THE
DOCKING RING WITH ONLY TWO CLOSED CAPTURE LATCHES, MATING OF THE TWD
DOCKING MECHANISMS FOR CLOSING STRUCTURAL HROKS WOULD BE IMPAIRED. IF
TWO CAFTURE LATCHES INADVERTENTLY OPEN DURING RING ATTENUATION,
FOLLOWING CAPTURE, UNCONTROLLED CLOSING PARAMETERS COULD OCCUR.

" [B) INTERFACING SUBSYSTEM(S):
FOTENTIAL DAMAGE TO ORBITER/PMA1 STRUCTURE IF ORBITER (FMA1)ASS COLLIDE
DUE TO FAILURE OF TWO CAPTURE LATCHES DURING RING ATTENUATION.

(C) MISSION:
WORST CASE, LOSS OF DOCKING CAPABILITIES RESULTING IN LQ5S MISSION :
OBJECTIVES FOLLOWING AN INADVERTENT OPENING OF A SINGLE CAPTURE LATCH.

{D) CREW, VEMICLE, AND ELEMENT(S): )
NO EFFECT FIRST FAILURE. POTENTIAL FOR COLLISION BETWEEN BOTH VEHICLES IF
SECOND CAPTURE LATGH INADVERTENTLY OPENS DURING ATTENUATION.

(E} FUNCTIONAL CRITICALITY EFFECTS:

FIRST CAPTURE LATCH FAILURE - WORST CASE, IF FAILURE OCCURS PRIOR TO
CAPTURAE OR DURING AING RETRACTION, DOCKING WOULD BE IMPAIRED RESULTING IN
LOSS OF MISSION DRIECTIVES, - CRITICALITY 22 CONDITION,

SECOND CAPTURE LATCH FAILURE - WORST CASE, IF FAILUARE OCCURSE DURING RING
ATTENUATION, A POTENTIAL COLLISION BETWEEN ORBITER/PMA1 AND ISS EXISTS.

DESIGN CRITICALITY (PRIOR TC DOWNGRADE, DESCRIEED IN (F)}): 1R2

(F) RATIONALE FOR CRITICALITY DOWNGRADE:

THIRD FAILURE - INABILITY TO FIRE RCS (APELIES ONLY TO THE ORBITER). GREW 1S
UNABLE TO STQP A POTENTIAL GOLLISION BETWEEN ORBITER AND ISS. WORST CASE,
DAMAGE RESULTING FROM COLLISION COULD RESULT IN LOSS OF CREW AND VEHICLE.
- CAIMICALITY $R3. THERE ARE NO WORKARDUNDS TO AN INADVERTENT OPENING OF A
SINGLE CAPTURE LATCH PRIOR TO CAPTURE OR DURING RING RETRACTION. AS SUCH,
THE CRITICALITY OF THIS FALLURE MQDE IS ASSIGNED A 2/2 BASED ON THE INABILITY TC

PERFORM DOCKING.

- TIME FRAME -

TIME EROM FAILURE TO CRMCAL EFFECT: MINUTES
TIME FRGM FAILURE OCCURAENCE TO DETECTION: SECONDS
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FAILURE MQDES EFFECTS ANALYSIS {FMEA) — CIL FAILURE MODE
NUMBER: Mg-1SS-8MO06- 03
(DOESN'T APPLY TD PMADA
PASSIVE MECHANISM)

TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: SECQNDS

IS TIME REQLNRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TI‘J EFFECT?
YES

AATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:

THERE IS NO WORKAROUND IF FIRST FAILURE OCCURS PRIOR TQ CAF"TLIFIE HOWEVER
IF SECOND FAILURE OCCURS DURING RING ATTENUATICN, CREW HAS AMPLE TIME TO
OPEN CAPTURE LATCHES AND FIRE RCS JETS (APPLIES ONLY TO THE ORBITER) TO
AYOID A POTENTIAL COLLISION BETWEEN ORBITER AND ISSA.

HAZARDS REPOAT NUMBER{S): ORB! 402B

HAZARD(S) DESCRIPTION:
BDNCONTROLLED/INADVERTENT COLLISION BETWEEN ORBITER AND I35A.

DISPOSITION RATIOMALE-

{A) DESIGN:

AN INACVERTENT RELEASE COF THE MANUAL LATCH/UNBLOCKING DEVICE 1S
CONSIDERED VERY REMOTE. THE DESIGN ALLOWS VERY LITTLE CLEARANCE BETWEEN
THE SPRING HOUSING AND THE SPRING ITSELF AND AS SUCH, THE EPRING 1S NOT FAEE
TO MOVE LATERALLY IN THE EVENT OF FRACTURES. IN ADDITION, IF A COMFLETE
SPRING FAILURE, AESULTING N LOSE OF TENSION, CCCURE THE OUTER BUTTONS
LOCATED AT QPPOSITE SIDES OQF THE HANDLE WILL REMAIN INTACT. ADDITIONAL
VIBRATION WOULD BE AEQUIRED FOR THESE BUTTONS TO RETRACT THUS ALLOWING
THE HANDLE 7O FOP OUT. POSMION OF MANUAL LATCH! UNBLOCKING DEVICE HANDLE
IS SENSED AND DOWNLINKED FOR GROUND MONTORING. INADVERTENT OPENING OF
A CAPTURE LATGH WOULD MOST LIKELY QCCUR AS THE RESULT OF AN ELECTRICAL
FAILURE AND NOT A MECHANICAL ONE.

(B} TEST:

AEFER TO "APPENDIX B° FOR CETALS OF THE FOLLOWING ACCEFTANCE AND
QUALIFICATION TEETS OF THE DOCKING MECHANISMS RELATIVE TC THIS FAILVRE
MODE.

DOCKIMG MECHANISEM ACCEPTANCE TESTS:

1. CAFTURE LATCH FUNCTIONAL PERFORMANCE TEST
2. AXIAL STIFFNESS IN INITIAL PQSITION LOAD TEST -
3. AETAACTION FORLE LOAD TEST

4, REETRAINING FORCE LOAD TEST

5. VIERATION TEST -

6. THERMAL VACUUM TEST
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FAILURE MODES EFFECTS ANALYSIS (FMEA} — CIL FAILURE MODE
NUMBER: M5-153-BMD0E- 03

{(COESN™T APPLY TO PMA2S]
PASEIVE MECHANISM)
DOCKIMNG MECHAMISM QLIALIF ION :

1. TRANSPORTABILITY STRENGTH TEST

2. VIBRATION TEST

3. BHOCK-BASIC DESIGN TEST

4. THERMAL VACUUM TEST

5 BIX-DEGREE-OF-FAEECCM TEST

€. SERVICE LIFE TEET

7. EXTEND/RETAACT MECHANISM LIMIT LOAD TEST

8. EXTEND/ARETHACT MECHANISM ULTIMATE LOAD TEST

8. CAPTURE AND BODY LATCH ULTIMATE LOAD TEST

10, DISASSEMBLY INSPECTION

SEESD « TURNARQUND CHECGKOUT TEETING 1S ACCOMPLISHED IN ACCORADANCE WTTH
=0

{C) INSPECTION:
AECENVING INSPECTION
COMPONENTS ARE SUBJECTED T3 A 100% AECENMING INSPECTION PRIOR TO

INSTALLATION.

CONTAMINATION CONTROL

CORAOSION PROTECTION PAOVISIONS AND CONTAMINATION CONTROL VERIFIED BY
INSPECTION. CHECK OF ROOM GLEANLINESS; PARTS WASHING AND OTHEAR -
OPERATIONS OF THE TECHNOLOGICAL PROCESS WHICH PROVIDES CLEANLINESS ARE
VERIFIED BY INSPECTION.

CRITICAL PROCESSES
ANODIZING, HEAT TREATING, SOLDERING, m'{EMICAL PLATING, AND CURING VERIFIED
BY INSPECTION.

ASSEMBLY/INSTALLATION
TORCQUE, ADJUSTMENTE AND TCLERANGES ACCORDING TO TECHNICAL REGUIREMENTS

OF THE DRAWINGS ARE VERIFIED BY INSPECTION.

TEETING
ATP/QTP/OMRED TESTING VERIFIED BY INSPECTION.

HANDLING/PACKAGING
HANDLING/PACKAGING FROTEDURES AND HEGUIHEMENT FOR SHIPMENT VERIFIED BY

INSPECTION.

{0} FAILURE HISTORY:
DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES. AND-OTHER FAILURES
EXPERIENCED DURING GROUND FROCESSING OF ODS DOCKING MECHANISMSE CAN BE

FOUND IN FRACA DATA BASE.
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FAILURE MODES EFFECTS ANALYSIE (FMEA) — CIL FAILURE MODE
NUMEBER: MB-155-BMO006- 03

{DOESN'T APPLY TO PMAZS
PASSIVE MECHANISM)

{E) OFERATIONAL USE:

CREW COULD QOPEN REMAINING CAPTURE LATCH AND INITIATE UNDOCKING
FROCEDURES TC AVOGHD COLLISION IF BOTH CAFTURE LATCHES INADVEATEMNTLY QREM
DUAING ATTENUATION. THERE IS NO CORRECTIVE ACTION IF A SINGLE CAPTURE
LATCH INADVERTENTLY QPENS PRIOR TO CAFTURE QR DURING RING RETRACTICH.

= APPROVALS -
PRODUCT ASSURANCE ENGAR. : M. NIKOLAYEVA
DESIAN ENGINEER :  E.BOBROV
MNASA BSMA :
NASA SUBSYSTEM MANAGER
JSC MOD
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