£96 - 03713/SWY

CRITICAL ITEMB LIBT

PROJECT: SRNS

SYSTEM: ELECIRICAL SUESISIEH
ASS'Y P/H: -3 SHEET:

- - ASS'Y WOM 1
FMEA FREA MAME _aty, & fAILURE MODE FASLURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF, REV. onnving nér. AND oM B 2
DESIGHAT oM CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3280 3 COHMAND | HODE: ARM REMAINS DESIGN FEATURES
LoGIC ofy-1 )] LOSS OF LIHP UNTIL EE | = --eresccnecennn
REFERENCE RIGID1ZE MODE SW 1D OFF
SCHEMATIC CURING AN AUTD CONPARATORS AND OPERATIONAL AMPLIFIERS ARE STANDARD LINEAR
2563765 CAUSELS): CAPTURE IRVEGRATED CIACULYS WITH MATURE NANUFACTURING VECHHOLOGY.
1) US FAILS SEQUENCE. APPLECATION CONSTRAINIS ARE IN ACCORDANCE WITH
. RELEASE I8 SPAR-RMS-PA.0D3,
STILL AVAJLABLE
IN BOTH EE ALL RESISTORS AND CAPACITORS USED IM THE DESIGH ARE SELECIED

PRIMARY MODES.
1F RIGIDIZE
CHRD,
DERIGIDIZE
OCCURS. DURING
RIGIDIZE SEQ.
HOTOR WILL
REVERSE. 1F
EXTENOED AND
AIGIMIZE
COMMANDED.
NOTOR

WILL STALL OR
SLIP CLUTCH.

WORSY CASE
UNENPECTED
PAYLOAD MOTION.
INCOHPLETE
RIGIDIZATION,
CREM ACTION
REQUIRED,

REDUNDANT PATHS
REMAINING

1) MANUAL EE
RODE MELEASE.

2) BACKUP EE
RELEASE.

FROM ESTABLISHED RELIABILITY (EN) VYPES. LIFE EXPECTANCY [S
INCREASED BY ENSURING THAT ALL ALLOVABLE STRESS LEVELS ARE
DERATED IN ACCORDANCE WITH SPAR-RMS-PA.003. AtL CERAMIC AND
ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED 10
RADIOGRAPRIC INSPECTION.
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vG6 - 03713/SNY

CRITICAL 1TEMB LIBT

PROJECT: SAMS

AsS'y NOMERTLRTURE T EEET

SYSTEM: ELECTRICAL SUBSYSIEM
STROTIT7L 3L

. S S S B a8 S ASS'Y PJ‘F SHEET: - 2
FMEA PHEA HAME air, L FALLURE MODE FAILURE EFFEC! HOWR / fUNC, RATIONALE FOR ACCEPTAMCE
REF, wev. | oravlwg efr. AD o am
DESIGRATION CAUSE EHD 11EM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3280 3 COMMAND MODE : ARM REMAINS ACCEPTANCE TESTS
LOGIC aty-1 L0SS Of LIMP UNTIL BE | --comeiceenenn-n
REFERENCE AIGIDIZE MODE SU 10 OFF THE EEEU 1% SUBJECTED 10 THE FOLLOWING ACCEPIANCE
SCHEMATIC DURING AN AUTO ENVIRDNMENTAL TESTING AS AN SAU.
2563765 CAUSE{S): CAPTURE
£1) US FAILS :Emggii, O VIORATION: LEVEL AND DURATION NEFERENCE TASLE &
’ i;llilt.mu'v:éuuz O THERMAL:  +70 DEGREES C 70 -25 DEGREES C (1 1/2 CYCLES)
PRIMARY MODES. THE EEEU IS INTEGRATED INTO THE END EFFECTOR ANO 1S FURTHER
IF RIGIDLZE ENPOSED TO FHE END EFFECTOR ACCEPTANCE TEST ENVIRONMENTS
CHND., CVIBRATION AND THERMAL VACUUM).
DERIGIDIZE
OCCURS, DURING THE END EFFECTOR ASSEMBLY [S PART OF THE ENTEGRATED RMS SYSTEM
RIGIDIIE SEO. TESTS (TP510 ANS STROMGEACK TEST AND TP552 FLAT FLOOR TEST)
;tg;‘n:s:lul.' UHICH VERIFIES THE ABSENCE OF THE FATLURE MODE,
ﬂli:lllgg AND waurlcmul {311
G ..................
COMMANDED, THE EEEU 18 SUBJECTED TO THE FOLLOWING SRU QUALIFICATION TEST
HOTOR EMVIROHMENTS.
WILL STALL OR
SLIP CLUMCH, O VISRATIOM: 1EVEL AND DURATION - REFERENCE TABLE &
WORST CASE D SHOCK: 20671IMS - 3 ANES {8 DIRECTIONS)
UMEXPECTED O THERMAL: m DEGREES C 10 -38 DEGREES £ (& CYCLES)
PAYLOAD MOTION, 1 X 100%-§ TORR
INCOMPLETE
RIGIDIZATION, HUMIDITY:  TESTED I THE END EFFECTOR MUMIDITY EST.
CREM ACTION
AEQUIRED, EMC: WIL-STD-481 AS MODIFIED BY SL-E-0002 (TESTS
CEC1, CEOS, CSO1, CS02, CSOS, MECH,
REDUMDAMT PATHS REO2" (N/B} RSO1)"
REMATHING
1) MANUAL EE !llliln CHECKOUY
MODE RELEASE. | = c--e-cee-------
PORS 0PS CHECKLIST (ALL VEHICLES) JSC 16987
2) BACKUP EE
RELEASE.
PREPARED BY: WIMG SUPENCEDING DATE: 04 OCT 87 APPAOVED BY: DATE: 24 JUL 91 CiL REV: _3




GG6 - D313/SWH

CRITICAL ITEMP LIBT

PROJECT: SRMS

ASS'Y NOMENTEXTURE: XTEU

SYSTEM: ELECIRICAL SUBSTSTEM
maorm -

Assty /R 51 B SHEET: 3
THEA FHEA MAME, QfY, L FAILURE MODE FAILURE EFFECT HDUR / FUNC. RATICNALE FOR ACCEPTANCE
REF. REV. oraubng sés. AND oN 7
DESIGNATION CAUSE END [TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3200 3 COMMAND HODE : ARM REMAINS OA/INSPECT LONS
LoGIE e1Y-1 LOSS OF LIMPUNTILEE |} -.-..lLlllT
REFEREWCE | RIGEDA 2E MODE SW [0 OFF
SCHEMATIC DURING AN AUTO UNITS ARE MANUFACTURED UNDEN DOCUMENTED GUALETY CONTROLS,
258376$ CAUSE(S):  { CAPIURE VHESE CONTROLS ARE EXERCISED PHROUGHOUT DESIGN
1y vl Fans SEQUENCE, PROCUREHENT, PLAMMING, RECEIVING, PROCESSIKG, FABRICATION,
. RELEASE IS ASSEMBLY, TESTING AND SHIPPING OF THE UNSTS. MANDATORY
STILL AVAILABLE INSPECTION POINTS ARE ENPLOYED AT VARIOUS STAGES OF
1IN BOTH EE FABRICATION ASSEMBLY AND TEST. GOVERNMEMT SOURCE
Pllﬂ:lt NODES ., INSPECTION IS IMVOKED AT VARIOUS COMTROL LEVELS.
IF RIGIDIZE -
CHHD, €EE PARTS INSPECTION 1S PERFORMED AS REQUIRED 8T
DERIGIOIZE SPAR-RMS-PA.003. EACH EEE PART [S QUALIFIED AT THE PART LEVEL
OCCURS. BURING 10 THE REQUIREWENTS OF THE APPLICAOLE SPEC|FICATION. ALL EEE
RIGIDIZE S€Q. PARIS ARE 100X SCREEWED AND BUANED IN, AS A MINIMM. AS
NOTOR WELL REQUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDITIONALLY,
REVERSE, IF €EE PARTS ARE 100X RE-SCREEKED IN ACCORDANCE W1MH
EXTENDED AND REQUIRENENTS, BY AN IMDEPENDENT SPAR APPROVED TESTING
RIGIDIZE FACILITY. DPA IS PERFORMED AS REQUIRED BT PA.0DS ON A RANDONLY
COMNANDED . SELECTED SX OF PARTS, MAXIWUM S PIECES, WINIMUM 3 PIECES FOR
HOTOR EACH LOT NUMBER/DATE FODE OF PARTS RECEIVED.
VILL STALL OR .
SLIP CLUYCH. VIRE 1S PROCURED TO SPECIFICATION MIL-4-22759 OR MIL-U-8138%
o AND INSPECTED AWD TESTED TO WASA JSCHBOSD STANDARD WUMBER 9SA.
RECELVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
UNEXPECTED FOENTIFIED IN YHE PROCUREMEMT DOCUWENTS, THAT NO PHYSICAL
PAYLOAD MOTION. DAMAGE HAS OCCURRED 10 PARTS OURING SHIPMENT, THAT THE
INCOMPLE T€ AECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEASILITY INFORMATION
llGlDlIﬂlOﬂ. AND SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS .
CREW ACTION
REQUIRED. PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSENBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE |
REDUNDANT PATHS INSPECTEONS INCLUDE,
REMAINING
--------------- PRINTED CIRCUIT SOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
1) WANUAL EE AND AOEQUACY OF PLATED THROUGH HOLES,
MODE RELEASE.
COMPORENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
2) BACKUP EE LOOPING, STRAPPEING, ETC. OPERATORS AND INSPECIORS ARE TRAINED
RELEASE . a0 CERTAFIED T0 WASA NHB 5300.4(3-1) STANDARD.
CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 1§
PERTORMED USING ULTRAVIOLEY LIGHT TECHN|OGUES
POST P.C. BD. [NSTALLATION INSPECTION, CLEAMLINESS AND
VORKMANSHIP (SPAR/GOVERMMENT REP. MAMDATORY INSPECTION POINT)
P.C. 8D. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
. INSTALLATION, ALIGHNENT OF BOARDS, PROPER CONNECTOR CONTACT
' MATING, WIRE ROUTING, STRAPPING Of WIRES €Tc.,
PRE-CLOSURE [NSPECTION, MORKMANSHIP AND CLEANLINESS
(SPAR/GOVERNHENT REP. ° MAHDATORY INSPECTION POINT)
PRE-ACCEPTANCE TEST INSPECTION, MHICH INCLUDES AN AUDIT Of
LOVER T11ER TNSPECTION COMPLETION, AS BUILT CONFIGURATTON
VERIFICATION TO AS DESIGN ETC., {(MANDATORY INSPECTION POINY).
PRAEPARED BY: MIWG SUPERCEDING DAVE: D6 OCT 87 APPROVED BY: DATE: 24 Jun 91 CIL REV:

3



966 - 93T3/SINY

CRITICAL 1TEMB LIBT

PROJEC!T: SRMS

SYSTEM: ELECTRICAL SUBSYSTEM

—emmmme—emm—emmm——— ASS'Y MOH g 444 ass'y p/H: STTZOFIVZL-JE-S — —  SWEET: __ 4
FMEA fMEA | waMe, o1y, € FASLURE MODE FAILURE EFFECT HDUR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraving br. AND ON 2/
DES1GMATION CAUSE EHG [TEW CREFICALITY SCREENS: A-PASS, B-PASS, C-PASS
3280 3 COMMAND MODE * ARM REMAINS A TEST READINESS REVIEM (YRR} UMICH THCLUDES VERIFLCATION Of
LOGIC 01Y-1 L05S Of LIMP UNTIL EE TEST PERSOMMEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
REFERENCE AIGIDIZE NODE SV 10 OFF VALIDATION STASUS AND HARDUARE CONFIGURATION IS CONVENED BY
SCHEMATEC DURENG AN AUTO QUALITY ASSURANCE IN COMJUNCTION WITH ENGINEERING
2563765 clus:is): CAPIURE SELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICASLE,
1) ud FAILS SECUENCE, AND THE COVENMENT REPRESENTATIVE, PRIOR TO THE START OF ANY
L. AELEASE IS FORMAL TESTING (ACCEPTANCE OR OUALIFICATION).
STILL AVAILASLE
1N POTH EE ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMAMCE,
PRINARY MODES. THERMAL AND VIBRATION VESTING, (SPAR/GOVERMMENT REP. -
'l:;"slﬁlnllt MAKDATORY INSPECTION POINT).
DERIGED12E INTEGRATION OF UNIT TO EMD EFFECTOR ASSY - INSPECTIONS [NCLUDE
OCCUAS, DURING GROUNDING CHECKS, CONMECTERS FOR BEWT OF PUSHBACK COHTACIS,
RICIDIZE SEQ. VISUAL, CLEANLINESS  IHTERCONNECT WIRING ETC. AWD POVER-UP
:org:sguh TEST 10 spam (usPECT10M TEST PROCEOURE 11P-251D.
EVERSE.
EXTENDED AND PRE-ACCEPTAMCE TEST INSPECTION, WHICH INCLUDES AN AUDLT OF
AICIDIZE LOVER TIER INSPECTION COMPLETION, AS BUILY CONFIGURATION
cmm . VERTFICATION 10 AS DESIGN E1C., IMANDATORY INSPECTION POINT).
#0
WItL STALL OR ACCEPTANCE TESTING (ATP) ENCLUDES, AMBTENT VIBRATION
SLIP CLUTCN. AND_ THERWAL-VAC TESTING, {SPAR/GOVERNHENT REP. - MANDATORY
INSPECTION POINT)
WOAST CASE
ceecssmens SANS SYSIENS INTEGRATION. THE INTEGRATIOM OF MECHAWICAL ARW
UNENPECTED SUBASSEMBLIES AWD THE FLIGHT CABIN EQUIPHENT TG FORM THE SRMS.
PAYLOAD MOTION. INSPECTTOMS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCOMPLETE INCLUDES GROUNDING CHECKS, TKRU WIRING CHECKS, WIRING ROUTING,
IIEIDIllH”O'H. ANSERFACE COMNECTORS TOR REMT OR PUSH BACK CORTACTS ETC.
CAEY ACT
RECUIRED. SANS SYSTEMS TESTING - SIRONGBACK AND FLAT FLOOR AMBIENT
PERFORMANCE TEST. (SPAR/GOVEMWMENS REP. - MANDATORY INSPECTION
NEDUNDANT PATHS FOINS)
REMAINING
1) MAHUAL EE
WOOE MELEASE.
2) BACKUP EE
RELEASE.
PREPARED 8Y: MIMG SUPERCEDENG DATE: 06 OCT BT APPROVED BY: . R, DATE: 26 JuL 9! CIL REV: 3



156 - O313/SINY

CRITICAL ITEMB LIST

PROJI
ASS*

ECT: SAMS
¥ NOHM

EE 1114

SYSTEM: ELECIRICAL SUBSYSIEM
AsS'y PN -

SHEET:

5

FMEA
NEV.

HAME oty 1
pravlug ofr.
DESICNAT 10N

TAILURE MODE
AND
CAUSE

FAILURE EFFECY
oN
END 1TEM

HOVR £ FUMC,
271
CRITICALITY

RATIONALE FOR ACCEPTANCE

SCREENS: A-PASS, B-PASS, C-PASS

3280

3

COMMAND
LoGIT Qfy-1
REFERENCE
SCHEMATIC
2563743

MODE 2
LOSS OF
RIGIDITE

CAUSE(S):
{1) US FAILS

ARH REMAINS
LINP URTH EE
MODE SW 10 OFF
OURENG AN AUTO
CAPTURE
SEQUENCE.
RELEASE 1S
STILL AVAILABLE
IN BOTH EE
PRIMARY WODES.
IF RIGIOIZE
CHND,
DERIGIOIZE
OCCURS. OURING
RIGIDIZE SEQ.
HOTOR WILL

REVERSE. IF
EXTENDED AND
RIGIDITE
COMMANDED .
MOTOR

YiILL STALL OR
SLIP CLUTCH.

WORST CASE
UNEXPECTED
PAYLOAD MOTION.
INCOMPLETE
RIGIDIZATION,
CREW ACTIOM
REQUIRED.

REDUNDANT PATHS
REMAENING

1) MANUAL EE
MODE RELEASE.

2) BACKUP EE
RELEASE.

FAILURE HISTORY

THERE HAVE BEEM NO FAILURES ASSOCIATED WITH THTS FAILURE
MODE ON THE SRMS PROGRAM.

PREPARED BY:

MG

SUPERCEDING DATE: 06 OCT 87

APPROVED 8Y:

DATE: 24 JuL 91

CIL REV:

3



856 - O313/SINY

CRITICAL ITEMB LIBT

PROJECT . <rHS

ASS*Y wuml WCDATOWE: BEEU

SYSTEM: ELEEH!_{CM. SUBSYSTEN

Ass'y p/HE STTROFITZZ-3L-5 — — sHeer: ¢
FHER FMEA MAME, Q1Y, & FATLURE RODE FAILURE EFFECT WO/ e, AATIONALE FOR ACCEPTANCE
nEF. nev. | oraulug wir. AHD oM 2rm
DESTGHATION CAUSE END [TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3200 3 COMMAND MODE : ARM REMA(NS OPERATIONAL EFFECTS
LoGIC o1y-1 1055 OF LIMP UNTIL EE | = s-e-ccesecocccnon..
NEFERENCE NIGIDIZE MODE SM 1O OfF
SCHEMATIC DURING AN AUTD UNABLE 10 RIGIDIZE/DERIGIDIZE. 1Ff FAILURE OCCURS DURING
2563TAS CAUSE{S)t CAPTURE RIGIDIZE SEQUENCE. THE CARRIAGE WILL NOT COMPLETELY RIGIDIZE
£1) U3 FAILS SEQUENCE, ANG ARM WILL REMAIN L1MP IF M AUTO MODE. OPERATOR WILL DETECT
. RELEASE 18 OFF NOMINAL OPERATION OF THE EE,
STHLL AVAILABLE
IN BOTH EE CREW ACTION
PRIMARY MODES, | = sescces-e-es
IF RIGIDIZE
CHND, THE EE MODE SWETCH SHOULD 8E TURMED OFF. CREW SHOULD OBSERVE
DENIGIDIZE THE CAPTURE SEOQUENCE AND DETERMINE THAT THE GRAPPLE FIXTURE
OCCURS. DURING HAS BEEN DRAWM FAR ENOUGH INTOD THE EE TD PROHIBET PAYLOAD
RIGIDIZE SEQ. ROTATTIONS, [F THE INTERFACE DOES NOT APPEAR RIGID, AITEMPT TO
NOTOR WILL RIGIOIZE 1% THE ALIERNATE MODE. 1F RIGIDIZE IS UH§UCCESSIUI.,
REVERSE. IF ATTEMPT RELEASE USING A PRINARY EE MODE. IF SHARES OPEN,
ENTENDED AND MANEUVER THE ARM AUAY TROM THE PAYLOAD, I|F SNARES DOM'T OPEW,
RIGIDIZE ATTEMPT 10 RELEASE IM BACKUP MODE. TF SNARES OPEN, MAMEUVER
COMNA . ARM AUAY FROM THE PAYLOAD. MANEUVER ORBITER AWAY ,Hl'.ll PAYLOAD,
MOTOR IF SMARES CANNOT BE OPENED IN ANY MODE, THEN THE ARM/PAYLOAD
WILL STALL OR COMBINATIOR CAN BE JETTISONNED.
SLIP CLUTCH.
CREU TRAINEING
WORST CASE | = ==vosmmemeees
UNEXPECTED EREY TO 8E TRAINED TO RECOGNIZE OFF NOMIMAL OPERATION OF THE
PAYLOAD MOTION, EE AND 10 TURN MODE SUITCH 1O OFF AFTER SPEC TIME AND MANEUVER
JNCOMPLETE THE ORBITER AUAY FAOM A FAEE FLYING PAYLOAD AY ANY TIME DURING
RIGIDIZATION. ARN CPERATIONS. )
CREW ACTION
REQUINED,
MISSION COMSTRAINT
NEOUNDANT PATHS | ---veeeneesceanens
AEMAINING
ssesssencnnncan WHEN CAPTURING A FREE FLYING PAYLOAD, THE EE MUST BE FAR
13 MANUAL EE ENOUGH AVAT TROM STRUCTURE 710 PIDHIII'I COMTACY REGARDLESS OF
MODE RELEASE. PAYLOAD ROTATIONS.
2) BACKUP EE
RELEASE. )
ONRSD OFFLINE
PERTORM MANUAL E€ RIGIDIZE.
VERRFY CORRECT TIME FOR RIGIDIZE FLAG TO CHAMGE STATE.
OMRSD ONLINE INSTALLATION
NONE
OMASD OHL ENE TURNARDUND
PERFORM MANUAL EE RIGIDIZE.
VERIFY CORRECT TIWE FOR RIGIDIZE FLAG TO CHANGE 10 GREY,
PREPARED 8Y: MIVG SUPERCEDING DATE: 06 OCT B7 APPROVED B8Y: DATE: 24 JuL 9 CIL REV: 3




656 - 0373/SWY

CRITICAL ITEMB LIST

PROJECT: SAMS

ASS'Y NOMERCTAYONE: FEEU

SYSTEM: ELECTRICAL SUBSYSTEMW

ASS'Y P/H:

SHEET:

-7

FHEA
REY.

NAME, O1Y. &
oravlng ofs.
DESICNATION

FATLURE MODE
AND

CAUSE

FAILURE EFFECT
ON
END 1TEM

HOWR / FINNC.
4L
CRITICALITY

RATIONALE FOR ACCEPTANCE
A-PASS, B-PASS, C-PASS

SCREENS:

3200

COMMAND
LOGIC Q1Y-1
REFERENCE
SCHEMATIT
2583765

POOE :
LOSS OF
AIGIDIZE

CllJSEiS):
{n U3 FAlLS

ARH REMAINS
LIMP UNTIL EE
MODE SW 1O OFF
DURING AN AUTO
CAPTURE
SEQUENCE.
RELEASE IS
STILL AVAILABLE
IN BOTH EE
PRIMARY WODES.
IF RIGIDIZE

CHMND,
DERIGIDIZE
OCCURS. DURING
RIGIDIZE SEQ.
HOTOR MILL
REVEASE. IF
EXTENOED AND
RIGIDIZE
COMMANDED .

HOTOR
WILL STALL Ok
SLIP CLUICH.

WORST CASE
UNEXPECTED
PAYLOAD MOTION.
INCOMPLETE
RIGIDEZATION,
CREMW ACTION
REQUIRED,

REDUNDANT PATHS
REMAINENG

1) MANUAL £E
MODE RELEASE.

2) BACKUP EE
RELEASE.

PREPARED BY:

MFWG

SUPERCEDIMNG DATE: 06 OCT 87

DATE: 24 Jut 91

CIL REV:

3



