6801 - 0373/SINY

CRITICAL 1TEME LIST PROJECT: SRMS SYSIEM: ELECIRITAL S.vigi>tN
e meSes—s eSS e ASS'Y NOM : EEEU ass'y pAR STVRURTIZE-3ES ' 1
FHEA FHEA WAME, QTY, & FAILURE MODE FAILURI :*fICT HOWR / FUNC. RATIOMALE FOR ACCEPTANCE
REF. mev. | omaviug adr, AND uy 2
DESIGNATIOM CAUSE END ITEM CMTICALTTY SCREENS: A-PASS, B-PASS, C-PASS
3570 2 MOTOR DRIVE MODE : HOTOR MAY HOT DESIGH FEATURES
oFr-1 ONE OR MORE DRIVE., | eeeemeeenceaan.
SCHEMATIC POVER THEREFORE
2263764 AND SWITCHES SYSTEM WILL BE DISCRETE SEMICONDUCTOR DEVICES SPECIFIED TO AT LEAST THE TX
2563763 FAIL INDPERATSVE IN LEVEL Of NIL-S-19500. ALL DEVICES ARE SUBJECTED TO
SHORTED. ALL PRIME RE-SCAEENING BY AN INDEPENDANT T1EST HOUSE. SAMPLES OF ALL
RODES. ARN PROCUAED LOTS/DATE CODES ARE SUBJECTED 10 DESTRUCTIVE PHYSICAL
CAUSE(S): VL LI ANALYSIS (DPA) TO VERIFY THE JNTEGRITY OF THE MANUFACTURING
CAUSE (8): DURING CAPTURE PROCESSES. DEVICE STAESS LEVELS ANE, DERATED [N ACCORDANCE
(1) PARTS SEO, WITH SPAR-RMS-PA. 003 AND VERIFIED BY DESIGN REVIEW.
FAILURE EE FUSES WILL
DRIVER, BLOM AT THE DESICN UFILIZES PROVEN CIRCUIT TECHMIOUES AND 1S
(2) PARTS SHOULDEN . IMPLEMENTED USING CMOS LOGIC DEVICES.
FAILURE
COMMUTAT ION/ WORST CASE CHOS DEVICES OPERATE AT LOW POVER AND HENCE DO NOT EXPERIENCE -
SWITCHING | -------een SIGMIFICANT OPERATING STRESSES. THE TECHNOLOGY IS MATURE, AND
LoGIC, UNEXPECTED DEVICE RELIABILITY HISTORY 15 WELL DOCUMENTED, ALL STRESSeS
PAYLOAD WOTIOM, ARE ADDITIONALLY AEOUCED 8Y DERATING THE APPROPRIATE
1MCOMPLETE PARAMETERS IN ACCORDAMCE W{TH SPAR-RMS-PA.003, SPECIAL
CAPTURE /RELEASE HANDL NG PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE 10
ss:gs:tsa PAECLUDE DAMAGE/STRESS OUE TO ELECTROSTATIC OISCHARGE.
UNABL! .
RELEASE ALL RESISTORS AND CAPACITORS USED IM THE DESIGN ARE SELECIED
PAYLOAD, CREU FROM ESTABLISHED RELIARILITY (ER) TYPES. LIFE EXPECTANCY IS
ACTION REQ. INCREASED BY ENSURING THAT ALL ALLOVABLE STRESS LEVELS ARE
DERATED [N ACCORDANCE WITH SPAR-ANS-PA.003. ALL CERANIC AND
REDUNDANT PATHS ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED TO
RENALNING RADIOGRAPHIC INSPECT IO,
BACKUP EE THE POMER SUETCHES ARE BASE MOUXIED FOR THERMAL DISSIPATION.
RELEASE. THE EEEU 15 REQUIRED TO OPERATE A MOTOR FOR 20 SEC AND OM
AVERAGE 10 TINES PER MISSION. .
PREPARED BY: nfvg SUPEMCEDING DATE: 06 [ 14 APPROVED BY! OATE: 24 JuL 91 CIL hev: 2



060} - O3713/SWY

CRITICAL ITEMB LI8T

PIQJECT: SRMS

SYSTEM! ELECIRJCAL SUBSYSIEM
ASS'Y P/N: SHEE?:

——— ASS'Y NOM : _2
FMEA PMEA | NAME, O1Y FAILUNE MODE | FAILURE EFFECT KDWR £ FUNC. RATIONALE FOR ACCEPTANCE
NEfF, nev. | oaavlng a{r. AND oM 2w
DESTGNAT 10K CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3570 2 NOTOR DRIVE WODE : HOTOR WAT NOT ACCEPTANCE TESTS
ary-t ONE OR WORE DRIVE, ] 0 el
SCHENATIC POVER THERETORE THE EEEY ES SUSJECTED TO THE FOLLOMING ACCEPYANCE
2363764 AW SVITCHES SYSTEM MILL OF ENVIRDNMENTAL TESTING AS AN SAU,
256376 FAIL [NOPERATIVE IN
SHORTED. ML PRINE O VISRATION: LEVEL AND DURATION REFERENCE TASLE 6
CAUSECS): vILL LInp O THERMAL: 70 DEGREES C 10 -25 DEGREES C (1 1/2 CYCLES)
CAUSE ($)1 OURING CAPTURE
(1) PARTS sE0, THE EEEV 19 INTEGRATED TNTO THE EMD EFFECTOR AND 1S FURTHER
FRILURE EE FUSES WILL EXPOSED 1O YHE END EFFECTOR ACCEPTANCE TEST ENVIRONMENTS
DRIVER, BLOV AT (VIBRATION AND THERMAL VACUUM).
€2) PARTS SHOULDER,
FATLURE _ HE END EFFECIOR ASSENBLY IS PART OF VHE IMTEGRATED RMS SYSTEM
comurATions | womst case TESIS (IPS18 MWS STRONGBACK TEST AWD TPS52 FLAT FLOOR TEST)
SUITCHING | =ee-evcee- UHTCH VERIFIES THE ABSENCE OF THE FAILUNE WODE.
LoGIC. UMENPECTED
PAYLOAD MOTIOM, QUALIFICATION TESIS
INCOMPLEIE | emeecesamssmconacen
CAPTURE/RELEASE THE EEEY 1% SUBJECTED TO THE FOLLOMING SRU OUALIFICATION TEST
SEQUENCE, ENVINDHMENTS,
UNASLE 10
RELEASE O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE &
PAYLOAD . CREW
ACTION REOQ. 0 Shock: 20671148 - 3 ANES (8 DIRECTIONS)
REDUNDANT PATHS O THERMAL:  +B81 DEGREES C 10 -36 DEGREES C (6 CYCLES)
REMAINTHG 1o 1096 TORR
Backup et O WUMIDITY:  TESTED IN THE END EFFECTOR KUMIDITY TEST.
E L]
0 ENC MIL.ST0- 61 AS MODIFLED BY SL-E. oouz (TESTS
CEO1, CEDS, CSO1, €302, €SO06,
REOZ" (W/B) NSD1).
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEWICLES) JSC 16987
PREPARED BY1 HING___ SUPERCEDING DATE: 08 OCT 87 .  APPROVED BY: DATE: 24 JuL 9t CIL REV: 2



1601 - O3713/SWY

CRITICAL ITEMB LIST

PROJECT: SRAMS

ASS'Y NOMENTEATURE: FEEU

SYSTEN: ElEl:IR!CM. SUBSYSTEN
ASS'Y P/N: 175355

. \l

SHEET: _ 3
FHEA FHEA WAME o1y L FAILURE WODE FAILURE EFFECY HOUR f FUNC. FATIONALE FOR ACCEPTANMCE
REF. REV. praving akf, ARD oN il
DES | GNATION cAUSE END 1TEM CAITICALITY SCREENS: A-PASS, B-PASS, C-PASS
170 2 MOTOR DRIVE HODE : MOTOR MAY NOT OA/INSPECTIONS
orY-1 ONE OR MORE DRIVE, | —eeeelilll
SCHEMATIC POMER THEREFORE
2263764 AND SUITCHES STSTEM WILL BE UNITS ARE MANUFACTURED UNDER DOCUMENTED OQUALETY CONMTROLS.
2563745 fAIL THOPERATIVE DN THESE CONTROLS ARE EXERCISED THROUGHOUT DESIGH
SHORTED. ALL PRIME PROCUREMENT PLANMING, RECEIVING, PROCESSING, FABRICATION,
MODES. ARN ASSEMOLY, TESTING AND SHIPPING DF THE UNITS, MANDATORY
CAUSE(S): WL Line INSPECTEOK POINTS ARE EMPLOYED AT VARIOUS STAGES OF
CAUSE ($)t DUAING CAPTURE FAGRICATION ASSEMBLY ANO TEST. GOVERNMENT SOURCE
(1) PARTS sea, INSPECTION IS INVOKED AT VARIOUS CONTROL LEVELS.
FATLURE EE FUSES WILL
ORIVER, BLow Al EEE PARTS INSPECTION IS PERFORMED AS REQUIRED BY
(2) PARTS SHOULDER. SPAR-RMS-PA,003, EACH EEE PART 1S QUALIFIED AT THE PART LEVEL
FAILURE 70 THE REQUIREMENTS OF THE APPLICABLE SPECEFICATION. MLL EEE
COWUTATION, | WORST CAsE PARTS ARE 100X SCAEENMED AND SURMED TH, AS A HINIMUM AS
SHITCHING ceeseamaee REGUIRED BY SPAR-ANS-PA.003, BY THE SUPPLIER. ADDTTlowAryy,
Locic. UNENPECTED EEE PARTS ARE 100X RE-SCREENED 1M ACCORDANCE MITH
PAYLOAD MOTIOM. REQUIREHENTS  BY AN INDEPENDEMT SPAR APPROVED TESTING
INCOMPLETE FACILITY. DPA IS PERFORMED AS REQUIRED ®Y PA_003 OH A RANDOMLY
CAPTURE /REL EASE SELECTED SX OF PARTS, MAKIMM 5 PIECES, MINIMM 3 PIECES FOR
SEQUENCE, EACH LOT NUMBER/OATE LODE OF PARTS AECEIvED.
UNABLE TO .
RELEASE VIRE IS PROCURED 10 SPECIFICATION MIL-W-22759 OR MIL-W-81381
PATLOAD, CREM AND INSPECTED AND TESTED 10 NASA JSCMAOSD STAHDARD NUMBER 954.
ACTEON REQ,
RECEIVING INSPECTION VENIFIES THAT ALL PARTS RECEIVED ARE AS
REDUNDANT PATHS IDENTIFIED 1W THE PROCUREMENT DOCUMENTS, THAT MO PHYSICAL
REMAINING DANAGE HAS OCCURRED 10 PARTS DURING SHIPMENT, THAT THE
RECEIVING DOCUKENTS PROVIDE ADEQUATE TRACEABELITY INFORMATION
BACKUP EE AND SCREENING DATA CLEARLY IDEMTIFLES ACCEPTASLE PARES.
RELEASE .
PARTS ARE INSPECTED THROUGHOUT MARUFACTUNE AND ASSEMBLY AS
APPADPRIATE TO THE MAMUFACTURING STAGE COMPLETED. THESE
tHSPECTONS INCLUDE,
PRIMTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLAIED THROUGH HOLES,
COMPONENT MOUNYING 1NSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND INSPECTORS ARE TRAINED
anp CerfIFIED 10 WASA WHB 5300.4¢3-1) STANDARD.
COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
PERFORMED USING ULTRAVIOLET LEGHT TECHNIQUES.
POST P.C. BD, INSTALLATION INSPECTION, CLEANLINESS AND
WORKMAHSHIP {SPAR/GOVERMMEMT REP. MANDATORY IMSPECTION POINT)
: P.C. BD. INSTALLATION IMSPECTION, CHECK FOR CORRECT BOARD .
INSTALLATION, ALIGMMENT OF BOARDS, PROPER CONWECTOR CONTAC!
WATING, WIRE ROUTING, SIRAPPING OF WIRES ETC.,
PRE-CLOSURE INSPECTION, WORXMANSHIP AND CLEAWLENESS
(SPAR/GOVERMMENT WEP. - MANDATORY 1WSPECTION POINT)
PRE-ACCEPTANCE TEST INSPECTION, WHICH INELUDES AN AUDIT OF
LOVER TIER INSPECTION COMPLETION, AS BUILY CONFIGURATION
VERIFICATION 1O AS DESIGN ETC., (NANDATORY INSPECTLON POINT).
PREPARED AY: NEVG SUPERCEDING DATE: 06 OCT 87 APPROVED BY: DATE: 24 JuL 91 CIL REV: 2




¢601 - O313/SNY

CRITICAL ITEMB LIBT PRADJECT: SRHS SYSTEM: ELECTRICAL SUBSYSTEM
- ————— ASS*¥ NOM 11 1)) ASS'Y wi&‘}]@ﬁ!ﬁ:‘ SHEET: __ &
FMEA FREA | WAME, O1Y, & | FAILURE woOf PAILURE ETFECT WDVR / FUMC. RATIONALE TOR ACCEPTANCE
REP. REV. oraulng afr. AND oN 2m
DESIGNATLON CAUSE END 1TEM CA1TICALITY SCAEEMS: A-PASS, B-PASS, C-PASS
3170 2 MOTOR DAIVE MODE s HOTOR AT WOT A TEST READINESS WEVIEW (TAN) WHICH INCLUDES VERIFICATION OF
a17-1 ONE OR WORE ONIVE, 1EST PERSOWNEL, TEST DOCUMENTS, TEST EQUIPNENT CALIBRATION/
SCHEMATIC POVER THEREFORE VALIDATTON STATUS AND HARDWARE COMFIGURATION 1S COMVENED BY
2283764 AND SVLTCHES SYSTEM WILL BE QUALITY ASSURANCE fi COWJUNCTION WITH ENGINEERING
2563765 FAIL THOPERATIVE 1i RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE
SHORTED. ALL PRIME AND THE GOVENMENT REPRESENTATIVE, BRIOR TO THE START OF AnY
WOCES.  ARM FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
CAUSELS)? WILL LIKP
CAUSE (S)! DURTHG CAPTURE ACCEPTANCE TESTING (ATP) INCLUDES AMNIENT PERFORMANCE,
(1) PARTS seo, THERNAL AND VIBRATION TESTING, (SPAR/GOVERWWENT REP, -
uwge EE J'uiss vILL MANDATORT INSPECTION POINT).
(2) PARTS SHOULDER, INTEGRATION OF UNIT TO END EFFECTOR ASSY - [NSPECTIONS 1MCLUDE
FAILURE GROUNDING CHECKS, CONNECTERS FOR BENT OF PUSHBACK CONTACTS,
COMMUTATIONs | VORST CASE VISUAL, CLEANLINESS, INTERCOMNECT WIRING ETC., AWD POVER-UP
SUITCHING | =--=------ 1687 1 spar Inspecttom TEST PROCEDURE 11P-251D.
tocic. UNENPECTED
PATLOAD MOTION. PRE-ACCEPTANCE TEST INSPECTION, MHICH INCLUDES AN AUDIT OF
INCOMPLETE LOVER TIER INSPECTION COMPLETION, AS BUILT CONFIGURATION
ggmlﬁ:{mms VERTFICATION TD AS DESTGH ETC., [MANDATORY INSPECTLON POINT).
UNABLE 10 ACCEPTANCE TESTING (ATP) INCLUDES, AMSIENT. VIBRATION
NELEASE AND THERMAL-VAC TESTING, (SPAR/GOVERNWENT REP. - MANDATORY
PATLOAD, CREW INSPECT1OM POINT)
ACTION REQ.
SANS SYSTENS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
NEDUNDANT PATHS SUIBASSEMELIES AMD THE FLIGHT CADIN EQUIPNENT TO FORM THE SRMS.
REMATHING NSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATEON MHICH
ceameenesesmacs INCLUDES GROUNDING CHECKS, THAU WIRING CHECKS, WIRING ROUTING,
':Eme“ INTERFACE CONNECTORS FOR BENT OR PUSH BACK COMTACTS ETC.
MELEASE.
SANS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMBLENT
PERFORMANCE TEST. (SPAR/GOVEANNENT WEP. - NANDATORY INSPECTION
POINT}
f
PREPARED PY: WIVG__ SUPERCEDING DATE: 06 07 7 APPROVED BY: DATE: 26 Jui 9) CHL REV: 2




€601 - O313/SNY

CRITICAL IluMd LIBT

PROJECT: SRMS

ASS'Y NOMENTUATURE: ELEU

SYSTEM: ELECTIRICAL SUBSYSTEM
ASS'Y wE’:“ETI{UT*WF!F!— SHEET:

A

FMEA FMEA | wame, oty, & | Farure wooe FAILURE EFFECT HDMR £ PUNC, RATIONALE TOR ACCEPTANCE
nEf. REV. praulng ofe. AND on 27rm
DESICHAFION CAUSE END LTEN CHTICALITY SCREENS: A-PASS, B-PASS, C-PASS
3sro 2 MOTOR DRIVE MODE 2 HOTOR MAY NOT FAILURE MISTORY
orr-1 ONE OR MORE ORIVE. | eeeseeceeanai..
SCHEMATIC POVER THEREFORE
2263764 AWD SWIICHES STSTEN VILL BE TRERE WAVE OEEN NO FAILURES ASSOCIATED \1TH THIS FATLURE
2563765 FAIL INOPERATIVE IN NODE ON THE SRMS PROGRAN.
SHORTED, ALL PRINE
MODES,  ARN
CAUSE(S): VILL LiMp
CAUSE ($)1 OUAING CAPTURE
(1) PARTS SEQ,
FAILURE EE FUSES WILL
DRIVER, BLOW AT
(2) PARTS SHOULDER,
FAILURE
comutATion; | womst case
SUITCHING | ~oeceeeees
Logic. UMEXPECTED
PAYLOAD MOTION.
INCOMPLETE
CAPTURE /RELEASE
SEQUENCE,
UNABLE 10
RELEASE
PATLOAD, CAEM
ACTION REQ,
REOUNDANT PATHS
SEMAINING
SACKUP EE
RELEASE.
PALPARED BT1: HFVG SUPERCEDING DATE: 08 OCT 87 APPROVED BY:

DATE: 24 Jui 91

CIL REV: 2



601 - O313/SNY

CRITICAL 1TEMB LIBT

PROJECT: SRMS

SYSTEM: ELEH!!CA‘ SUQSlSl[H
ASS'Y P/N: -3K- SHEET:

THEA IMEA | WAME, 01Y, & | FPAMuURE WOOE | rANLURE ETFECT HOVR 7 FUNC, AATIONALE FOR ACCEPTAHCE
AEF., nev. | onawvlug ake. AND o 2
DESTGNAT 10N CAUSE END ITEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3870 2 MOTOR DRIVE NODE 2 HOTOR MAY NOT OPERATIONAL EFFECTS
otr-1 ONE OR MORE DRIVE, | eeeeeeeeeeiedacidel
SCHEMATIC POVER THEREFORE
2263765 AWD SVITCHES SYSTEW WILL OE EE DOES NOT OPERATE MOMINALLY VHEN COMMAWDED. ARN REMAINS LIMP
2563763 fAIL INOPERATIVE IN UNTIL EE MODE SUITCH 1S TURNED OFF OURING AN AUTO CAPTURE
SHORTED ALL PRIME SEOUENCE ,
NODES. ARM
CAUSE(S): wiLL Linp CREU ACTION
CAUSE (5): DURING CAPTURE |  osee-veee-
(1) PARTS s€o,
FAILURE EE FUSES WILL FOR ANY OFF MOMINAL OPERATION OF THE FE, THE EE MODE SWITCH
RIVER. sLow AT SHOULD DE TURNED OFF, ATTEWPT 10 CAPYURE IN THE ALTERNATE
(2} PARTS SHOULDER. WODE. 1F THE SHARES REMAIN OPEN, MANEUVER ARM AUAT FROM
FATLUNE PATLOAD. 1F THE SHARES ARE PARTIALLY CLOSED, ATTEWPY RELEASE
COMUTATION/ § VORST CASE USING A PRIMARY EE MODE, IF SWANES OPEW, MANEUVER THE ARM AUAY
SUITCHING = | =-==e-o-- . RO THE PATLOAD, IF SWARES DON'T OPEN, ATTEMPT 10 RELEASE 1K
toGIC. UNEXPECTED BACKUP MODE. IF SNARES OPEM, NANEUVER llﬂ AUAY FROM THE
PAYLOAD MOTION. PATLOAD. WANEUVER ORBITER AUAY FROM PAYLOAD, IF SHARES CANNOT
INCOMPLETE OE OPENED, IN ANY MODE, EVA CAN OE USED TD RELEASE THE PAYLOAD
CAPTURE /RELEASE OR THE ﬂlfll?l‘llﬂlﬂ Cﬂl‘lﬂﬂlﬂl CAN BE JETTISOMED.
SEQUENCE
UNABLE TO CREN TRAINTNG
RELEASE | --eeeeemeeees
PATLOAD, CAEY
ACTION REQ. CREW WILL OF TRAINEO TO RECOGHIZE OFF NOMIMAL EE OPERATIONS
AND TO MANEUVER THE ORBETERN AWAY FROM A FREE FLYING PAYLOAD AT
REDUNDANT PATHS ANY TINE DURING ARM OPERATIONS.
REMAINING
SACKUP EE NISSION CONSTRAINT
RELEASE. |  ---e-eeeseecenans
WHEN CAPTURING A FREE FLYING PAYLOAD, THE EE MUST BE FAR
ENOUGH AWAY FROM STRCUTURE TO Plﬂmlh COMTACT REGAADLESS OF
PAYLOAD ROTATIONS.
1HE €€ WODE SWIYCH SHOULD BE PLACED BACK (M THE OFF POSITION
IMMEDTATELY AFTER THE SPEC DRIVE TIRE HAS ELAPSED.
OMRSD OFFLINE
VERIFY NOMINAL OPERATION OF EWD EFFECIOR.
YERIEY CORRECT TINE FOR CLOSE FLAG AKD RIGID FLAG 10 CHANGE
OMRSD ONLINE INSTALLATION
NONE
OMRSO ONLINE TURNARGUND
VERIEY HOMINAL OPERATION OF EWD EFFECTOR, :
VERIFY CORRECT TIME FOR CLOSE FLAG AND RIGID FLAG TO CHANGE
10 GREY.
PREPARED OF: NFVG SUPERCEDING DATE: 08 OCT B7 - APPROVED Y1 DATE: 24 UL 91 CIL REV: _2




