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FAILURE MODE EFFECTS ANALYSIS/CRITICAL TTEMS 11

IiMEA. NUMBER;CSD-TB-24 ORIGINATOR: JSC PROJECT: GFE Orhiter
T NAME: END EFEECTOR LERU/ORL PART NUMBER:SED30127455-301 QUANTITY: !
ART NUMBER:SEDIS127452-301 LEUORLU PART MAME:- ERT EYSTEM: DTD D671

LSC CONTROL NO: N/A DRAWDNG/REF DESIGNATOR: SEE P/N SUBSYSTEM: EVA EXP.
ZONE/LOCATION: FLE EFFECTIVITY/AFTECT STAGE: STS-63%5UBS

CRITICALITY:
CRITICAL ITEM? _ Yos_ SUCCESS PATHS: __ 2 _
CRITICALITY CATEGORY_ IR SUCCESS PATH REMAINING: 1

END ITEM NAME: N/A

END [TEM FUNCTIONAL: N/A

END TTEM CAPABILITY: N/A

END ITEM FATLURE TOLERANCE: N/A

BREDUNDANCY SCREENS:

A/1. C/O PRELAUNCH: Pass

2. CfO ON ORBIT: N/A

B/73. DETECTION FLIGHT CREW:N/A

4. BETECTION GROUND CREW:N/A

Y5, LOSS OF REDUNDANCY FROM SINGLE CAUSE: Pass
6. ON-ORBIT RESTORABILITY:: N/A

FUNCTION: The Body Restraint Tether provides a means for the EVA crewmember io semi-rigidly
Tesirain themselves at a warksite, The HRT incorporaics a feature which allows it to be attached 0
the modificd mini workstation base plate. The end effector of the BRT incorporated jaws which are
able to be secured 1o a dog bone handrail. -

FAILURE MODE CODE: N/A

FAILURE MODE: Unable w release eod effectior from hapdrail,

CAUSE: Contamination, wear, piece part defect.

REEMAINING PATHS: Tapered Pin on BRT EFFECT/ MISSION PHASE: EVA
and MMWS basz plae.

CORRECTIVE ACTION: Disconnect BRT at MMWS or discomnec: MMWS base platc and perform
contingency removal of handrajl, Handriils are fixed 10 task beard with 7/16" hex head boltz. Siow
loose equipment in cabin or jettison.

-FAILURE EFFECTS-

END ITEM/LRU/QRU/ASSEMBLY: Unsble to release crewmembsar restraini.

SUBSYSTEM/NEXT ASSEMELY/INTERFACE: N/A
SYSTEM/END [TEM/MISSION: Panial loss of DTO objective.
CREW/VERICLE : Nonc for single failure. Loss of crewmember if they unsblc o fres rhamsslves

frem icther or structure and e 10 sirlock. Alse the BRT would not be properiy stowed for
"lding. Possible impact damage w vehicle if BRT becomes loose during landing.
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LI¢

FMEA NUMBER:CSD-TB-24 ORIGINATOR:  JSC PROJECT: GFE Drblt:.
PART NAME: END EFFECTOR LAU/ORU PART NUMBER:SED3®127455-301 QUANTITY: 1
PART NUMRER-SED39127458-301  LRUF ORU PART NAME: BRT SYSTEM: DTO 0671
. L5C CONTROL NQ: N/A DRAWING/REF DESIGNATOR: SEE PN SUBSYSTEM: EVA EXP.
ZONE/ALOCATICN: FLB EFFECTIVITY/AFFECT STAGE: 5TS-65&5URBS
HAZARD INFORMATION:

HAZARD: YES x__ NO__
HAZ ARD DRGANIZATION CODE: N/A

HAZARD NUMBER: NfA

TIME T EFFECT: Hours:

TIME TO DETECT: Saconds

TIME TO CORRECT: Minuies

FAILURE DETECTION/FLIGHT - Visual

REMARKS:

.RATIONALE FGR ACCEPTABILITY-

{4) DESIGM:

The Body Restraint Tether end effector is a spring load latch mechapism that will snap closed .
when (riggered. Due to the kinematics {over.cepier mechanism) of the end efiecior's design, the
jaws can oot be opened uniess both levers operating the latch are dopressed.

{8) TEST: Applicable requirements from ISC33033.
Agreplande:
1) Funoctional: Verified at Predelivery Acceptance Teast, Preinsiallalion acceptance, and
Pre/Post enviropmenial test. Minimum of 30 actuation cycles total during tsst program.
a) Force to open the end effector jaws shall boiwesn 3.5 apd 12 b, verified per TPS.
b) Force required to aclivate trigger shall be between 1/2 10 3.5 lb. venlied per TPS.
¢} Force required 1o acmare locking pin lever between 4 and 12 b, verified per TPS.
2) Environmental: Acceprance Vibration
The BRT itz subjecizd 1o the following vibration io cach axis for 2 duration of 1
minuie verified per TPS.

20 Hz 0.01 g2/Hz
20 w BO Hz +3.0dB/oct
%0 w 350 Hz 040 g2/Hz
150 10 2000 Hz -3.0dB/oct
2000 Hz 0.007g2fHz2

load factor 6.1 Grms
Qualificatioa:
Environmental:
Themal: Funciional verification performed at  -1009F and + 200°F verified per TPS.

(C) INSPECTION: )
Fabrication - All BRT componenis are verified to be built ta print and gencrally clean indiwdually.
The BRT assy. is verified to be visually clean st predelivery acceplance.

Test - Quality Assurance surveillance is required at ail (ear and inspeclions. Discrepancy repons

are wntten on all noncompliance’s.
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIS

‘MEA NUMBER:€3D-TB-24 QRIGINATOR: J&C PROJECT: GFE_Orbiter
.
PART NAME: END EFFRCTOR LRUAIRU PART NUMBER:SEDIS | 25455301 QUANTITY: 1
PART NUMBER:SEDISI27458-301 LEU/ORL FART NAME' BET SYSTEM: DT 0671
LSC CONTROL RO; N/A DRAWING/REF DESIGNATOR: SEE PN SUHSYSTEM: EVA EXP,
ZONE/LOCATION: PLE EFFECTI¥ITY/AFFECT STAGE: STS-659&SUIRS

(I FAILURE HISTORY: Nonc

{E} OPERATIONAL USE:

1} Operational Effect -Enrrapped crewman or equipment in unsafe configuration for landing.

2} Crew Action - Crew can separaic themseives from BRT at toggle latches on BRT or MMWS. If the
BRT will not releass from the handrail. the handrail must he femoved.

3) Crew Training - Crew trained in proper operation of mounting the BRT .

4} Mission constraint - None,

) lo Flight Checkout - Proper function of the BRT end effactor verified by crew.

iFl MAINTAINABILITY: N/A

PREPARED BY: G.Wright REVISIGN:
DATE: 05/15/9% WAIVER NUMEBER
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