.RITICRL ITEMO LIBT PROJECI: SRMS

SYSTEM: ELEC!HII:M. SUBSI’S!EH .
ASS'Y PN -3k SHEEN: 1

1801 - OJ13/SNY

RELEASE.

ASS'Y NOM :
FMEA BMEA | waME, QTY, & | EAILURE WODE | FATLURE EfFECT HDUR / PUNC. RATIONALE FOR ACCEPTANCE
REF, nev. | oraviuc nfs. AND oN 2
OESIGNATION CAUSE EHD 1TEN CAITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3360 3 HOTOR DRIVE MODE ¢ HOTOR MAY NOT DESICN FEATURES
ary-1 ONE OR MORE ORIVE ctesieamammnens
SCHEMATIC POVER Taesefone
2263764 AWD SVITCHES SYSTEN VILL O DISCAETE SEMICONDUCTOR DEVICES SPECIFIED TO AT LEAST THE TX
2563763 FAIL OPEN, INOPERATIVE IN LEVEL OF WIL-$-19500. ALL DEVICES ARE SUSJECTED 10
ALL PRIME RE-SCAEENING BY AN IWDEPENDAMT TEST HOUSE. SAMPLES OF ALL
CAUSE(S): WODES, PROCURED LOTS/DATE CODES ARE SUBJECTED T0 DESTRUCTIVE PHYSICAL
(1) PARIS ARM WILL Line AMALYSIS (DPA) 10 VERITY THE INTEGRITY OF THE NANUFACTURING
FAILURE OURIND CAPTURE PROCESSES, DEVICE STAESS LEVELS ARE, DERATED IN ACCORDANCE
n;m’:i" 0. VITK SPAR-ANS-PA.003 AND VERIFIED BY DESIGN REVIEN.
I WORST CASE THE DESIGN UTILIZES PROVEW CINCUTT TECHNIOUES AND IS
comuTATION | ~c-ceeee-- INPLENENTED USING CHOS LOOIC DEVICES.
SVITCAING UNEXPECTED
Logtc, PATLOAD MOTION. CM0S DEVICES OPERATE AT LOV POVER AWD HENCE DO NOT EXPER1ENCE
INCOMPLETE SICNIFICANT OPERATING SIRESSES. THE TECHNOLOGY IS MATURE, AND
CAPTURE/RELEASE DEVICE RELIABILITY NISIORY IS WELL DOCUMEWTED. ALL STAESSES
SEQUENCE, ARE ADDITIOWALLY REDUCED BY DERATING THE APPAOPRIATE
UNADLE 1O PARAMETEAS IN ACCORDANCE MITH SPAR-RMS-PA.003. SPECIAL
RELEASE HAWDLING PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE 10
::"lig.ﬂilglﬂl PRECLUDE DAMAGE/STRESS DUE 10 ELECTROSTATIC DISCHARGE.
ALL RESISTONS AND CAPACITORS USED N THE DESIGH ARE SELECIED
REDUNDANT PATHS #AOM ESTABLISHED WELSABILITY (EX) 1YPES. LIFE EXPECTANCY 1S
REMATNING INCAEASED BY ENSURTNG THAT ALL ALLOWABLE STRESS LEVELS ARE
ceacaens caeeens DERATED IN ACCORDANCE VITH SPAR-RMS-PA.COS. ALL CERANIC AND
AACKUP EE ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED 10
RADIOGRAPHIC INSPECTION.

THE POVER SWITCHES ARE BASE MOUMTED FOR THERMAL DISSIPATION,
THE EEEU IS REOUIAED 1O OPERATE A MOTOR FOR 20 SEC AND ON
AVERAGE 10 TIMES PER NISSION.

PREPARED Y

L0 SUPERCEDING DATE: 06 OCYT 87 .

APPROVED BY:

DATE: 24 JuL 91

CIL REV: 2



Z8oL - 9313/SWY

CRITICAL ITEMB LIST

PROJECT: SRMS

ASS'Y NOWENCTATURE:T EEEU

INCOMPLETE
CAPTURE/RELEASE
SEQUENCE.
UNABLE 10

ASE
PAYLOAD. CREW
ACTION REQ.

REDUNDANT PATHS
REMAINING

...............

SACKUP EE
RELEASE.

PALPARED ¥

wue

SUPERCEDING DAIE:

05 ocl Br

TNEA e | wame, aty, & | FAILURE MODE FAILURE EFFECT KOVN 7 PUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraulng ofs. AHD oN 2m
DESIGNATIOM CAUSE END ETEMN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3550 2 MOTOR DRIVE MODE: MOTOR MAT NOT ACCEPTANCE TESIS
o1Y-t ONE OR MORE DRIVE, |  creee-seceenaias
SCHEMATTC POVER THEREFORE THE EEEU 19 SUBJECTED TO THE FOLLOMENG ACCEPTANCE
2263764 AND SULTCHEY SYSTEM MILL BE ENVIROMMENTAL TESTING AS AK SRU,
2563765 FAIL OPEN. INDPERATIVE 1M
ALL PRIME O VIBRATION: ULEVEL AND DURATION REFERENCE TASLE 6
CAUSE(S)1 MODES,
(1) PARTS ARM MILL LINP O THERMAL: 70 DEGAEES C 10 -25 DEGREES € {1 1/2 CYCLES)
FAILURE DURING CAPTURE
DRIVER, sta. 1HE EEEU 1S INTEGRATED INTO THE EWO EFFECTOR AMD IS FUNTHER
@) PARTS EXPOSED 10 YHE EWD EFFECTOR ACCEPTANCE TEST ENVIRONNENTS
FAfLumE WORST CASE (VIORATION ANO THERMAL VACULM).
commATions | ----e---e- _
SUITCHING UNEXPECTED THE END EFFECTOR ASSEWBLY IS PART OF THE IMTECRATED AMS SYSTEM
LoGIC. PAYLOAD MOTTON. TESIS (1P518 RMS STRONGEACK YEST AWD TPS52 FLAT FLOOR TEST)

WHICH VERIFIES THE ABSENCE OF THE FAILURE MODE.
QUALIFICATION TESTS

THE EEEU IS SUBJECTED TO THE FOLLOMEING SRU QUALIFICATION TEST
ENVIRONMENTS.

O VIBRATION: LEVEL AND DURATION - REFERENCE TASLE & .

0 SHOIK: 208/71INS - 3 AXES (6 OIRECTIONS)

O THEAMAL: ;ﬂ; QEE!EE%&#' -34 DEGREES C (6 CYCLES)
0 KMIDITY: TESTED IN THE €MD EFFECTOR MUMIDITY TESTY.
0 EMC: HIL-STD-481 AS HODIFIED BY SL-E-0002 ¢TESTS

CE01, CEOY, CSO1, €502, €S04, REO1,
NEDZ (N/8) RSOM).

FLIGHT CHECKOUT

PONS OPS CHECKLIST CALL VEHICLES) JSC 16987

SYSTEM: ELECIRICA BSYSTEM
ASS'Y P/N: 1.5 SHEET: 2

DATE: 24 JUL 91

ciL Rev: 2



€801 - O313d/SWH

.:nrncm. ITEMS LIST

PROJECT: SANS
ASS'Y NOM :

SYSTEM: ELECIR|CAL SUBSYSIEN
ASS'Y P/N: - 3&- SHEET:

,H

IMEA BXEA | WAME, Q1Y, & | FAILURE MODE | FAILURE EffEct HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. nev. | onavlnc fr. AND o 1
OESIGNATION CAUSE END TTEM CRITICALITY SCAEENS: A-PASS, B-PASS, C-PASS
3560 2 NOTOR DRIVE MODE 2 HOTOR MAY NOT OA/INSPECTIONS
orr-1 ONE OR MORE ORIVE, | eeeeeailalllt
SCHENATIC POVER 1HereFome
2263764 AWD SV{TCHES SYSTEM WiLL OF UNITS ARE MANUFACTUWED UNDER DOCUMENTED OUALITY CONTROLS.
2563763 FAIL OPEN, THOPERATIVE [N THESE CONTROLS ANE ENERCISED THROUGHOUT DESTGH
ALL PRIME PROCUREMENT, PLANNING, RECEIVING, PROCESSING, FABRICATION,
CAUSE(S)1 NODES, ASSEMBLY, TESTING AND SHIPPING OF THE UNITS. WANDATORY
(1} PARTS AR WILL LINP INSPECTION POINTS ARE EMPLOTED AT VARIOUS STAGES OF
fATLURE DURING CAPTURE FASRICATION ASSEMBLY AND TEST. GOVERNMENT SCURCE
g;';:in SEC. INSPECTION IS INVOKED AT VARIOUS COMTROL LEVELS.
FAILURE WORST CASE EEE PARTS INSPECTION 1§ PERTOANED AS MEOUTRED BY
COMMIATIONS | --oe-e---s SPAR-RNS-PA.COS. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
SUITCRHING UNENPECTED 10 THE REQUEREMENTS OF THE APPLICASLE SPECIFICATION. ALL EEE
voatc, PATLOAD NOTION, PARTS ARE 100X SCAEENED AWD BURNED [N, AS A NINIMUM AS
INCOMPLETE REQUIRED BY SPAR-ANS-PA.003, BY THE SUPPLIER. ADDITIONALLY,
CAPTURE/RELEASE €EE PARTS ARE 100X RE-SCAEENED IN ACCORDAMCE WITH
SEQUENCE. AEQUIREMENTS, BY AN INDEPEMDENT SPAR APPROVED TESTING
UNABLE 10 FACILSTY. DPA IS PERFORNED AS REQUIRED BY PA.003 ON A RANDOMLY
RELEASE SELECTED SX OF PARTS, MAXIMUN S PIECES, MINIMUM 3 PIECES FOR
:l‘:l'.ﬂlﬂi EIEU EACH LOT NUMBER/DATE Em: OF PARTS lECElVED.
CT10M REOQ.
VIRE S PROCURED TO SPECITICATION WIL-M-227S¢ OR MIL-4-81381
REDUVOART PATHS AND INSPECTED AND TESTED 10 NASA JSCHBOSD STANDARD NUMBER 95A.
--------------- RECEIVING INSPECTION VERITIES THAT ALL PARTS RECEIVED ARE AS
CKP EE 1DENTIFIED IN THE PROCUREMEMT DOCUMENTS, THAT WO PHYSITAL
RELEASE. DAMAGE HAS OCCURRED TO PARTS DUNING SHIPMENT, THAT THE
RECEIVING DOCUMENTS PROVIDE ADEOUATE TRACEABILITY INFORMATION
AND SCREENING DATA CLEARLY 1DEMTIFIES ACCEPTABLE PARTS.
PARTS ARE [NSPECTED THROUGHOUT MANUFACTURE AMD ASSEMBLY AS
APPROPRIATE TO THE MANUFACTUNING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,
PRINTED CINCUIT BOARD INSPECTION FOR SRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES,
COMPONENT MOUNTING INSPECTION FOR CORRECT SOLDERING, VIRE
LOOPING, SERAPPING, E1C. OPERATODRS AND INSPECTORS liE TRAIKED
Ao centirieD 10 WASA WHD S300.4(3-1) STANDARD.
CONFORMAL COATING INSPECTION fOR ADEQUATE PROCESSING 1S
PERFORMED USING ULIAAVIOLET LIGNT TECHNIQUES.
POST P.C. 80, INSTALLATION INSPECTION, CLEAMLINESS AMD
WORKMANSHIP (SPAR/GOVERNMENT REP, mnﬁnmr INSPECTION POINT)
P.C. D, INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMENT OF BOARDE, PROPER CONNECTOR CONTACT
MATING, WIRE ROUTING, STRAPPING OF WIRES ETC.,
PRE-CLOSURE INSPECTION, WORKMAWSHIP AWD CLEANLIWESS
C(SPAR/GOVERMNENT REP. - MANDATORY INSPECTION POINT)
PRE-ACCEPTANCE TEST INSPECTION, WHICH IWCLUDES AM AUDIT OF
LOVER TIER ENSPECTION COMPLETION, AS BUILT CONFIGURATION
VERIFICATION 10 AS DESIGH ETC., IMANDATORY INSPECTION POINT).
PRIPARED BT: nrvg SUPERCEDING DAIE: 04 OCT 87 APPROVED BY: DATE: 24 JuL 91 ciL REv: 2



804 - 9313/SINY

CRITICAL ITEMS LIBT

PROJECT: ERHS
ASS'Y MOM :

SYSTEM: ELEC!RICM SUBSYSTEN
ASS'Y P/N: - 8- SHEET:

4
THEA IWEA | WAME, Oy, & | FAILURE MODE FAILURE EFFECT HOVR / FUNC. AATIONALE FOR ACCEPTANCE
REF. AEV. onaving ake. AND on 2
DESIGNATEON CAUSE END LTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3560 2 MOTOR DRIVE MODE 1 NOTOR MWAY HOT A TEST AEADINESS REVIEW (TAR) WHICH INCLUDES VERIFICATION OF
o1v-1 ONE OR WORE DRIVE TEST PEMSONNEL, TEST DOCUMENTS, VEST EQUIPMENT CALIBRATIOH/
SCHEMATIC POVER 1Heme FoRE VALIOATION STATUS AND HARDVARE COMFIGURATEON IS CONVEMED BY
226764 AND SVITCHES STSTEM WILL BE QUALITY ASSURANCE IN COWJUNCTEON WETH ENGINEERING
2563745 FAIL OPEN, INOPERATIVE M RELIABILITY, CONFIGURATEON COWTROL, SUPPLIER AS ABPLICABLE
ALL PRINE AND THE GOVEWMENT REPESENTATIVE, BRTOR TO THE START OF AN
CAUSE(S) 3 MODES. FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
(1) PARTS ARM WILL LINP
FAILURE OUNING CAPTURE ACCEPTANCE TESTING CATP) INCLUDES AMBIEWT PERFORMANCE,
BRIVER, sEQ. THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
ul PARTS MANDATORY INSPECTION POINT).
FAILURE WORST CASE
COMMUTATION? | -=-------- INTEGRATION OF UNTT TO €WD EFFECTOR ASSY - IMSPECTIONS INCLUDE
SuLTCHING UNEXPECTED GROUNDING CHECKS, COWNECTERS FOR BEWT GF PUSHBACK COMTACTS,
Loaic. PAYLOAD WOTICH. VISUAL, CLEAWLINESS, INTERCONNECT WIRING ETC. AND POER-UP
INCOMPLETE TEST 10 spax imspectioN 1EST PROCEDURE 17P-251D.
CAPTURE/RELEASE
SEQUENCE. PRE-ACCEPTANCE TEST IMSPECTION, SMICW INCLUDES AW AUD(T OF
UNASLE 10 LOVER TIER INSPECTTON COMPLETION, AS SUTLT COMFIGURATION
:EEES:E crtw VERIFICATION TO AS DESIGW ETC., [MANDATORY INSPECTION PDINT).
ACTION REQ. ACCEPTANCE TESTING (ATP} INELUDES, AMBIENT, VIBRATION -
AD THEAMAL-VAC TESTING, (SPAR/GOVERNMENT AEP. - MANDATORY
REDUMDANT PATHS INSPECTTON POINT)
NEMAINTHND
cemennsamasenss SRMS SYSTEMS THTEGRATION, THE [NTEGRATION OF MECHANICAL ARM
BACKUP EE SUSASSEMBLIES AND THE FLIGHT CADIN EQUIPMENT 10 FORM THE SRMS.
RELEASE. INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION MHICH
CHCLUDES GROUNDING CHECKS, THAU WINING CHECKS, WIRING ROUTING,
IMTERFACE COMMECTORS FOR BENT OR PUSH BACK CORTACTS EIC.
SANS SYSTENS TESTING - STRONGEACK AND FLAT FLOOR AMSIENT
Ip’gﬁtsﬂlll:t TEST. (SPAR/GOVERKMEMT REP. - MANDATORY INSPECTION
]
PREPARED BTt nug SUPERCEDING DATE: 08 OCT BT

DATE: 24 Jul 91

it REV: 2



G801 - 0313/SINY

.CRITICBL ITEHS LIBT

PROJECT: SRMS .
ACUATORET FEED

ASS'Y HoulP T

SYSTEM: ELECIR El* SUISI'S!EH
ASS*Y PIE_HTIU = 5 SHEET:

5
MEA FMEA | WAME, OFY, & | PAJLURE MODE | FAILURE EFFECT HOMM / FUNC. RATIONALE FOR ACCEPTANCE
RES. REV. oraving aér, AND oN i
DESIGNATION CAUSE END [TEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3560 2 WOTOR DRIVE MODE £ HOTOR NAY NOT FAILURE NSTORY
orr-1 ONE OR MORE DRIVE, |  cceeeciiienen..
SCHEMATIC POVER THEREFoRE
2263764 AWD SVITCHES SYSTEM WILL 9E THE FOLLOVING FAILURE ANALTSTS REPORT(S) ARE RELEVANT:
2363185 FAIL OPEN. INDPERATIVE IN
ALL PAINE
CAUSE(S): WODES,
n' PARTS AR WiLL LIwe AR 3318
FAILURE OURING CAPTURE s 306 Ao B2
ORIVER, stQ,
(2) PARTS DESCRIPTION
ILLmE VORST CASE | -------
COMMUTATION/S eesssseess TEST “f00P™, OUIPUT VOLTS 100 LOM. UNDETERMINED CAUSED
SUITCHING UNENPECTED
LogIC. PATLOAD MOTION. CORRECTIVE ACTION
IMCOMPLETE |  =econvecocecdacas
CAPHRE/RELEASE UNTT RE-TESTED.
SEQUENCE.
UNABLE TO
RELEASE
PATLOAD, CREW
ACTIOM REQ,
REDUNOANT PATHS
REMATNING
SACKUP EE
NELEASE,
!
PREPARED BY4 NEVG SUPERCEDING DATE: 06 OCT 87 APPROVED BY: DATE: 24 JuL 91 CIL REV: 2




9801 - 23713/SWY

CRITICAL ITEMB LIBT

PROJECY: SRMS

SYSTEM: Eucmm% SUBSIS!E! _
ASS'Y P/N: - k- Slgd

FMEA FREA | WAME, o17, €t | FAILURE MooE FAILURE EFFECT HOVR £ PUMC. RATIONALE FOR ACCEPTANCE
REY. REV. oravlno air, AND o 2/
OESIGNATION CAUSE END 1VEM CAITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3540 2 MOTON DNIVE WODE ¢ MDTOR MAY NOT OPERATIONAL EFFECTS
orY-1 ONE Of MORE oAIVE, | el
SCHEMATIC POVER ThEREFoRE
2263764 AWD SULTCNEY SYSTEM VILL BE EE DOES NDT OPERATE WOMINALLY WHEN COMMANDED. ARM REMALNS LIMP
2563765 FALL OPEN. INOPERATIVE N UNTIL EE MODE SWITCH IS TURNED OFF DURING AN AUTO CAPTURE
ALL PRINE SEQUENCE,
CAUSE(S): NODES,
,u PARTS ARN WILL LiwP CREM ACTION
n:wﬁ::e DURING CAPTURE |  <---eveenee
(2) PARTS ) FOR ANY OFF KOMINAL OPERATION OF THE EE, THE EE MODE SWITCH
FATLURE VORST CASE SNOULD BE TUMBED OFF, ATTEMPT TO CAPTURE I THE ALTERNATE
COMMTATIONS | --ceenesee MODE, If [HE SMARES REMALN OPEN. MANEUVER ANM AVAY FROM
SULTCHING UNERPECTED PAYLOAD. ¥ THE SHARES ARE PARTIALLY CLOSED, ATTEMPT RELEASE
Loaic. PAYLOAD NOTTON. USING A PRIMART EE WODE, IF SNARES OPEM, MANEUVER THE ARM AVAY
IMCONPLETE FROM THE PAYLOAD, IF SNANES DON'T OPEN, ATTEMPT TO RELEASE IN
CAPTURE/RELEASE BACKUP MODE, TF SNARES OPEN, MANEUVER ARH AVAY FROM THE
SEQUENCE. PAYLOAD. MANEUVER ORBITER AUAY FROM PAYLOAD. IF SNARES CANNOF
UNABLE T0 BE OPENED, W ANY WODE, £VA CAM BE USED 1O RELEASE THE PAYLOAD
RELEASE OR THE ARF/PAYLOAD COMBIMATION CAW SE JETTISONED.
PAYLOAD, CREW
ACTION REQ, CREY TRAINING
AEDUNDANT PATHS
SEMAINING CREW WILL BE TRAINED TO RECOGNIZE OFF NOWINAL EE OPERATIONS
------------ AND TO MANEUVER THE ORSITER AWAY FRON A FREE FLYING PAYLOAD AT
BACKUP EE ANY TINE DURING ARM DPERATIONS,
RELEASE.
MISSION CONSTRAINT
WHEN CAPTURTNG A FREE FLYING PAYLOAD, THE EE MUST BE FAR
ENOUGH AVAY FROM STRCUTURE 10 PROHIBIT CONYACT RECARDLESS OF
PAYLOAD ROTATIONS. .
THE EE MODE SWITCH SHOULD BE PLACED BACK IN THE OFF POS1TION
IMMEONAYELY AFTER THE SPEC ORIVE TIME BAS ELAPSED.
OMASD OFFLTNE
VERIFY WOMINAL OPERATION OF EMD EFFECTOR,
VERIFY CORRECT TIWE FOR CLOSE FLAG AWD RiGID FLAG 10 CHANGE
OMRSD OWLINE INSTALLATION
NONE
OMASD ONLINE TURNAROUND
VER[FY HOMINAL OPERATION OF END EFFECION,
:Eaézgtcmm TIME FOR CLOSE FLAG AND RIGID FLAG TO CHANGE
PREPARED BY: [ 117, I SUPEACEDING DATE: ocy a7 APPROVED 8Y: DATE: 28 2t 91 CIL REV:. 2




480} - 03713/SNY

. CRITICAL ITEMS LIST

PROJECT: EHHS

ASS'T NOM

SYSTEM: ELECTRICAL SUBSYSTEM
ASS'Y P/N: -38- SHEET:

1

PATLOAD MOTION.
INCOMPLETE
CAPTURE FRELEASE
SEQUENCE.,
UNABLE 10
NELEASE
PAYLOAD, CREW
ACTIOM REQ,

REDUWDAKT PATHS
REMAINING

ssssssacsssenny

BACKUP EE
RELEASE.

A ] TWER | WAME, QTY, & | TAILURE WODE | FAILURE EFFECT ] WO / FUNC. RATIONALE FOR ACCEP
nee. nev. | onaviug afs. AKD on 2/ THONAL CCEPYANCE
DESIGNAT O CAUSE e 11EH CRTiCALITY SCREENS: A-PASS, 8-PASS, C-PASS
9580 | 2 WOTOR ORIVE | WOOE: HOTOR AT ¥OT
air-1 ouE on NoRE | Dasve
SCHEMATIC POVER THERe Fore
2263764 A0 | suiiches SYSTEM VILL OE
2563763 TAIL OPEN. INDPERAT IVE TH
ALL PRINE
CAUSE(S): HODES,
(1) PANTS ARM WILL Linp
FAILRE OURING CAPTURE
IVER, $E0.
2) PAR1S
ALume WORST CASE
COMUTATIONS | <--noemne-
S TCHENO UNENPECTED

PAEPARED BY:

[J42.1]

SUPERCEDING DATE: 06 OCT 87

APPROVED BY!

DATE: 24 JuL N

CIt REV:

2



