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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL HARDWARE
NUMBER: Me-1MR-BM0O26-X

SUBSYSTEM NAME: MECHANICAL - EDE -

REVISION: 2 9/1/s5
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LAY :  STRUCTURAL LATCH MECHANISM 33U.5365.010-08
_ NRO-ENERGIA 33U.6365,010-05
SRU . SENSOR 33L1.5318.011
' NPO-ENERGIA 33U.5318.011

FANT DATA

EXTENDED DESCRIPTION OF PART UNDER ANAL YSIS:
*READY TO HOOK" SENSOR

REFERENCE DEGIGNATORS:

QUANTITY OF LIKE TEMS: 4
FOUR

FUNCTION:

FOUR SENSORS LOCATED ARQUND THE FRAME (STRAUCTURAL INTERFAGE) OF THE
DOCKING MECHANIEM CONTAIN RODE THAT SENSE INMITIAL CONTACDT BETWEEN THE
ORBITER AND MIA DOCKING MECHANISMS, EACH SENSOR SENDS REDUMDANT
SIGNALS TO THE DSCU TC TURN ON THE STRUCTURAL LATCH ACTUATOR ANO TO
ILLUMINATE THE "READY TGO HOOK" INDICATOR LIGHT ON THE DOCKING CONTAROL
PANEL WHEN THREE QOF THE FOUR SENSORS ARE ACTIVATED. THIS SIGNAL IS ALSD
DOWNLINKED FOR GROUND CHEW MONITORING. _

SERVICE IN BETWEEN FLIGHT AND MAINTENANCE CONTROL:
VISUAL INSPECTION, SEHUTCEAEILIT‘F CONTOL, DOCKING WITH CALIBRATING
DOCKING MECHANISM,

MAINTAINABILITY
AEFAIR METHOD - REPLACEMENT.

REFERENCE DOCUMENTS: 33U.5219.011
3u.6385.010-08
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: M8-{MR-BMO25- 03

T REVISION® 1 9/1/85
SUBSYSTEM NMAME: MECHANICAL - EDS -
LA STRAUCTURAL LATCH MECHANISK CRITICALITY QF THIS
ITEM NAME: SENSOR, "READY TO HOOK" - FAILURE MODE: 1F3

FAILURAE MODE:
ONE CONTACT SET SHORTS TO GROUND

MISSION PHAZSE:
o0 ON-ORBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 104 ATLANTIS
CAUSE: '

CONTAMINATION, FIECE PART STRUCTURAL FAILURE DUE TO MECHANICALTHERMAL
SHOGK, VIBRATION, OR MANUEAGTURER/MATERIAL DEFECT

CRIMICALITY 1/1 DURING INTACT ABORT ONLY? NO

CRITICALITY 1R2 DURING INTACT ABGRT ONLY (AVIONICS ONLY)? NO

REDUNDANCY SCREEN A)PAGS

B) PASS
C)PABE
PASS/FAL RATIONALE:
A)
8)
C)
METHOD OF FAEILT DETECTION:

INSTRUMENTATION - FALSE "HEADY TO HOOK® INDICATION ON DOCKING CONTROL
PANEL VISUAL DESERVATION - HOOKS WOULD 88 CLOSED PREMATURELY.

MASTER MEAS. LIST NUMBERS: VEIXOTEZE

. CORARECTING AGTION: IF FIRST FAILURE OCCURS CREW GOULD STOP AUTOMATIC

_|

SEQUENCE, AE-OPEN THE HOOKS, AND CONTINUE MANLAL DOCKING WITH THE APDS
LOGIC BUS POWERED DOWN. IF SECOND FAILURE OCCURS DURING RING
ATTENUATION, CREW COULD FIRE ACS JETS TO ENABLE SEPARATION.

REMARKS/RECOMMENDATIONS:

1 "THEADY TO HOOK" SENSORS wWORK ON A 3 OF 4 VOTING STHEME.
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| FAILURE MODES EFFECTS ANALYSIS (FMEA) = NON-CIL FAILURE MODE .
NUMBER: M&-1MR-BMC26- 03 .

= FAILURE EFFECTS -

(A) SUBSYSTEM:
INADVERTENT *READY TO HOOK™ INDICATION TO DSCL. PREMATURE CLOSING OF
STRUCTURAL HODKS AND A FALSE "READY TO HOOK" INDICATION ON THE DOGKING
CONTROL PANEL IF FAILURE OCCURS FOLLOWING CAPTURE.

(B) INTERFACING SUBRSYSTEM(S) .

NCQY EFFECT ON INTERFAGING ORBITER SUBSYSTEMS GIVEN THE FIRST FAILURE.
HOWEVER, IF THIS FAILURE WERE TO DCCUR ALONG WITH A FaILS CLOSED
CONDITION ON A SINGLE CONTACT SET OF ONE "HODKS CLOSED" SENSOR. ALL
THAEE CAFTURE LATCHES WOULD INADVERTENTLY OFEN. AN INADVERTENT QPENING
GF THE CAFTURE LATCHES DURING RING ATTENUATION COULD POTENTIALLY CALISE
CRBITER AND MIA TO COLLIDE AESULTING IN STRUCTURAL DAMAQE TO THE ORBITER.

{C) MISSION:
| LOSS OF DOCKING CAPABILITIES IF HODKS ARE CLOSED PRIOR TO MATING THE
INTERFACE.

(D) CRAEW, VEHICLE, AND ELEMENT(R]:

POTENTIAL LOSS OF CREW AND VEHICLE IF A "FAILS CLOSED" CONDITION ON A SINGLE
CONTALT SET OF ONE "HOOKS CLOSED* SENSOR ACCOMPANIES THIS FAILURE
DURING RING ATTENUATION.

B} FUNCTIONAL CRIMICALITY EFY - 2T8:
FIRST FAILURE {ONE "READY TO - OK' SENSOR CONTACT SET SHORTS TO GROLUND,
OCCURE AFTER CAPTURE - PREMATURE "READY TO HOOK® INDICATION ON DOCKING
GONTROL PANEL AND INADVERTENT CLOSING OF STRUCTURAL HOOKS. IF THIS
FAILURE OCCURS PRIOR TO THE RING REACHING THE PROFER "READY TO HOOK"
FOSITION, MATING OF ORBITER AND MIR DOCKING MECHANISMS WOULD BE
IMPOSSIBLE RESULTING IN THE INABILITY TQ STRUCTURALLY LATGH THE INTERFAGE.
SECOND (SAFETY CRIMCAL AELATED) FAILURE (FAILS CLOSED CONDITION ON A
SINGLE CONTACT SET OF ONE "HOOKSE CLOSED" SENSOR) ACCOMPANIES FIRST
FAILURE DURING RING ATTENUATION - INADVEATENT OPENING OF ALL THREE
CAPTURE LATCHES WOULD OCCUR 10 SECONDS FOLLOWING SECOND FAILURE,

| RESULTING IN POTENTIAL COLLISION BETWEEN ORBITER AND MIR.

| DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED 1N (F)): 1R2

F) RATIONALE FOR CRITICALITY DOWNGRADE:

1 SECOND MISSION CAMICAL RELATED) FAILURE {INABILITY TO DROP BUS OR
MANUALLY CONTROL HOOKS) - INABILITY TO LATOH AND SEAL INTERFACE AESULTING
IN LOZS OF DOCKING AND BUBSEQUENT LDSE OF MISSION OBJECTIVEE.

THIRD (SAFETY CRITICAL RELATEDR} FAILURE (INABILITY T FIRE RCS) - CREW IS
UNABLE TO STOPR A POTENTIAL COLLISION BETWEEN QRBITER AND MIR. WORST CASE,
DAMAGE RESULTING FROM COLLISION CQULD RESULT INLOSS OF CREW AND
VEHICLE. o

+ TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: MINUTES TO HOURS .

TIME FROM FAILURE DCCURRENCE TO DETECTION: SECONDS

RAD o4 A -
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = NON<CIL FAILURE MODE
a NUMBER: Ma-1MR-8M026- 03

TIME FROM DETECTION TG COMPLETED CORRECTIVE ACTION: SECONDS TO MINUTES

S TIME REGUIRED TO IMPLEMENT CORAECGTIVE ACTION LESS THAN TIME TO EFFELCT?
YES . . . .

RATIONALE FOR TIME TQ CORAECTING ACTION VE TIME TQ EFFECT:

CHEW HAS AMPLE TIME TO DAORF APRROPRIATE BUSB!S) AND MANUALLY CONTROL
HOOKS T2 CONTINUE DOCKING FOLLOWING FIRST FAILURE. CREW MAS AMPLE TIME
TO FIRE RCS JETS TO AVOID A POTENTIAL COLLISON BETWEEN ORBITER AND MIR
FOLLOWING SECORD FAILURE. )

HAZARDS REPORT NUMBER(S): ORRI 4024

HAZARIKS) DESCRIPTION:
UNCONTROLLEL/NADVERTENT GOLLISON BETWEEN ORBITER AND MIR.
- - APPROVALS -
DESIGN ENGINEER . M.NIKOLAYEVA %@;./
DESIGN MANAGER . A SOUSCHEY : Lo L
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