FAILURE MODE EFFECTS ANALYSIS/CRITICAL {TEMS LIST

FMEA MUMBER: C5D-OHT- 3 ORIGINATOR: J5C PREOJECT: Ovhiter (IS5A DTOQ'S}
PART NAME:ORL' Handling Tool LRUMGRL PART NUMBER: roaa1-26015-0142 QUANTITY: 2
PART NUMBER: 1#501-z003521417 LRUSORL PART NAME: il Handling "ol SYSTEM: Fva Eyup
LAC CONTROL NO: M/A DRAWING/REF DESICNATOR: (9561-20035-01:03 SUBSYSTEM:Tools
ZOMNEMLOCATION: Middeck: PLD EFFECTIVITY/AFFECT STAGE; STS-53 & SUBS

CRITICALITY:
CRITICAL ITEM?T_ Yes SUCCESS PATHS: _ 2

CRITICALITY CATEGORY _1R/2 SUCCESS PATH REMAINING.__1___

END ITEM MAME: N/A
END ITEM FUNCTIONAL: N/A
END ITEM CAPABILITY: MA

END ITEM FAILURE TOLERANCE: Nfa

REDTTMDANCY SCREFNS:

L. CiD PRELAUNCH: Pass

L GO ON DRBIT: N/

J. DETECTION FLIGHT CREW: N/a

1. DETECTION GROUND CREW: MN/a

5. LOSS OF REDUNDANCY FROM SINGLE CAUSE: Pass
. OM-ORBIT RESTORABILITY:: N/ 4

FUMNCTION: Exd ibeni wd ORLILEI)
Tool wsed by an EVA crewmember to aid in it lendiing aud iranspon of ORU's. Tool will grasp and nigidly secure its2lF 1o a
microconical fivng.

FAILURE MODE CODE: N/A
FAILURE MOBDE: Actuator inddvanently moves out of ~ hard dock ™ position
CAUSE: Piece pan failurc, wear. contumination

EEMAINING PATHS: EFFECT! MISSION PHASE: EVA Opsration:
b - lasch lock wrll prevenn inadvertanr actation of the latgh oul of the = lock” position.

CORRECTIVE ACTION:

The tatch safety lock will be activated in the normal course of ool operation, Once this filure made is derecred, discontinue
opcratinns with this ool

FAILURE EFFECTS-

END ITEM/LRL/ORL/ASEEMBLY: Aciuator imoves 1o the " copture ™ or " retease " position
SUBSYSTEM/NEXT ASSEMBEBLY/ANTERFACE: N/A

SYSTEM/END ITEM/MLSSION: Partial loss of DTO ohjetive .

CREW/YEHICLE : Tuol mway releasc ORU do to it's inability (o supporm handling leads. The ORL may inpact the crow or velugls,
Fossible lass of EYVA crew or sigmficant velicle duuage.

CTMC iR - 1



FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: C5D- OHT- (13 ORIGINATOR: J5C PROJECT: Orbiater (1554 DTO'S) ‘
PART NAME:ORLT Handling Tool LEUMIRL PART NUMBER: te601-20n3%d |02 DQUANTITY: 2
PART WUMBRFR: 106002003501 D7 LEUMIRL PART NAME: c250 Handline Tood SYSTEM: Eva by
LSC CONTROL NQO: N/A DRAWING/REF DESIGNATOR: 176401-20033.0 14,2 SUBSYSTEM:Toals
FONE/LOCATION: dtiddeck PLI EFFECTIVITY/AFFECT STAGE: 5T&-0] & 51785

o

HAZARD INFORMATION;

HAZARD: YES x_ NO___
HAZARD ORGANIZATION CODE: NfA fur NSTS cyuipment

HAZARD NUMBER: OHT-0M

TIME TO EFFELCT: secouds

TIME Tl DETECT: seconds

TIME TO CORRECT: immediaic

FAILURE DETECTION/FLIGHT - Visuak'ground-nene

REMARKS:

-RATIONALE FOR ACCEPTABILITY-

{A) DESIGN: The ORL Handling Tool (OHT) design incorporates q soft dock and bard dock posingn. The soft dock is laich. net
a detent, and thorefore requires a distingt actuatiot 10 be moved 1o the release position. Placing the CHT in hard dock actuates he
100l colletes and figidizes the rool to the micmconizal Miting. The OHT design also incorporites a lock that must be activated bn
the crew that cat lock the actumtar in the Lard deck pesition, The OHT handle also acls as a guard for the actustor 1o order o
prevent inadverteni aclivation by the crew, The OHT desiga wiilizzs the following muicrials | 3-3PH CRES { Body. Carrier. Pin
Adjustment Sleeve, Mu Alignment Key ). 3t CRES { Rocker) . 303 CRES { Spning}. MP35N AL [ Plunges. Ring, Pin Coller Pivor
. Colleig] T075-TT AL { Handle, Achiatory . 66 1-Té AL ( Bezel). Copper-Beryllinm ¢ Retainer. Sieave). Dry filin Jubricon s used
ol moving parts,

The taal is designad ra withstand and function properls aRter application of a JX7 Ib il load: Fur ST5-63 loads are aperationally
limited ra the loads defined below o prevent damiags (o Spartan’s smcture.

Fx Fy Fz hix %3 Mz

Aftls. LS1bs. 15 fbs 10w in-lbs TOH 13-hbs- 1K in-ibs.
151ps. 30ihs 15 1ks  JUKHD in-lbs LEWHN pri-lbes. ICHET nn=lbes.
151bs. 151ps. S0 [bs,  LIWH] in-lbs LUWCHE 1ra=lhes. L1¥ in-Ibs.

verification of the limit Ioads is done by test and analyvais with a safty facrer of 1.3 applicd

(B) TEST:

(1 Arceptance .

tat The maximuam allovable force 1o install the OHT w » microconical shall nor excesd 3 lbs. .

{1 The wasiomm allowable force required to aciale the OHT hard dock shall not exeeed 10 lbs.

{c} Th ¢ leck buteon actuation is verified when the actuation lever is in the lued dock position.

(d} The loo!’s capability 1o autamatically retirn (o the caplure mode npan release of 1he micraconical is verified.

(ey Yerificution Lhat the tool will only disenpage frow i unerconical a8 4 resull of rotating the acluation lever to the mleasc
posilivi.

{f} The contingency release function is wverified.

Turnaraund:
The OHT preflipht checkout tesis will be performed in accordance wilh 1U°s PIA requirciments.




FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: CSD-OHT- 013 ORIGINATOR: IS PRUMECT: Orbiter {IS5A DTO'S)
PART WAME:ORIT Handling Tool LRUFORU PART NUMBER: 1vs01.200501.02 QUANTITY: 2
PART NUMBER: t0641- 2003541 4:2 LRINORII PART NAME: 0kl Haadling 7ok SYSTEM: £V Lqmp
L5C CONTROL NO: N/& DRAWING/REF DESIGNATOR: 15601 -2a015-01.02 SUBSYSTEM; Toois
ZONE/LOCATION: Midde:k ®LE EFFECTIVITY/AFFEUT STAGE: STS45 & SIBR

The OHT iz subjected to the following AVT Far a doratien of 1 minite per axis The OHT perfanimauce is verified poor 1o and
fallowing the tesi.

Frequency (Hz) Level:

20 +idblacl
CURL IR A G2/Hz
350 o 200 = Tdbfo]

(23 Cenification :

Tiwerrnal

The tool shatl be tested fo withstand nonoperming (emperatures bereen - 700 °F 1o + 250 ''F.
The functional west listed i acceprance shall be performed a -2¢80"F and + 230°F

Cyele
A 200 cyele functonal rest shall be performzd. The funciignal tests listed in acceptince shail be verificd At the complerion of the
cyele Iesl.

(C) INSPECTIOIN:
Fabrication - Criecal part dinensions . ralernces. application of lubricants, efc. will be inspected 10 £nsurz complianec with the
part’s drawing. All GHT parts shall be verified 16 be visibly clean. Fraclure enilical paris are subject to dve pentrant inspection.”

Test - Quality Assurance surveillance is required at all (ests and nspection, DIscrepuncy raports are wrilten oa ali moncompliaucs s,
(M FAILURE HISTORY- None

(EY OPERATIONAL USE:

L) Operatienal effect - Tool way release QRU ( Spaman} . Loose equipiment conld impact the crew or vehicle.

2) Crew Actian - [f failurc occurs, mavauver ORLU i designated EVA grasp points on ORL or mansuver vehicle away from ioose
ORT}

%) Crew Trining - Mo gpecial training o aliviatc this fiilurc

4y Mission Constrainl - None

5y o Flight Checkour - inspect al lime af use.

{F) MAINTAINABILITY: MN/a

PREPARED BY:G. Wright REVISION:

DATE: HV26/%4 WAIYER NUMBER

amo_£% o 7



