CRITICAL ITEM8 LIST

PROJECT: SRMS

SYSIEM: ¢ LECIRICAL SUBSYSTEM
THUF

-t - - ASS'Y NOM ass'y e/ S SHEET: 1
FMEA FHEA NAME OTY & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANMCE
REF. REV. oraulug oir. AHD oN 2/m
DESIGNATION CAUSE EHD ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2540 L) HOTOR MODE : FALSE RATE DESIGN FEATURES
CONTROL LOOP ANALOG ERROR SIGMAL | = -ecmecicccenan.
Q-6 OUIPUT FROM PRODUCED. -
SCHEMATIC 1.E. 10 MDA, JOINT WILL THE DESIGN UTILIZES PROVEN CIRCUIT TECHHIQUES AND 1S
2561721 AND FAILS HIGHER RUNAVAY ., IMPLEMENTED USING CHOS LOGIC DEVICES.
2561122 THAN CONSISTERCY
COMMANRDED . CHECK WILL CMOS DEVICES DPERATE AT LOW POVER AND HENCE DO NOT EXPERIENCE
DETECT AND SIGNTFICANT CPERATING STRESSES. THE TECHNOLOGY 1S MATURE, AND
CAUSE(S): INITIATE AUTO DEVICE RELIAGILETY HISTORY 1S WELL DOCUMENTED. AtL SIResdes
HIGH BRAKES, ARE ADDITIONALLY REDUCED BY DERATING THE APPROPRIATE
OUTPUT DUE LOSS OF LIMPING PARAMETERS IN ACCORDANCE WITH SPAR-RNS-PA.003. SPECIAL
10 PARIS DURING END HANDL ING PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE 10
FAILURE OF - E:ﬁﬁ;gﬂ PRECLUDE DAMAGE/STRESS DUE TO ELECTROSTATIC DISCHARGE.
1) INPUT ALL RESISTORS AND CAPACITORS USED [N THE DESIGN ARE SELECTED
SHIFY WORST CASE - FROM ESTABL ISHED RELIABILITY (ER) TYPES. LIFE ENPECTANCY IS
REGISTER AND seusesssce INCREASED BY EMSURING THAT ALL ALLOVABLE STRESS LEVELS ARE
LATCH. UNEXPECTED DERATED IN ACCORDANCE WITH SPAR-RMS-PA.003. ALL CERANIC AND
HOTION, JOINT ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED TO
(2) DIGITAL RUNAMAY . RADIOGRAPHIC INSPECTIONM.
CONPARATOR AUTOBRAKES.
AND LINITER DISCRETE SEMICONDUCTOR DEVICES SPECIFIED 1O AT LEAST THE X
REDUNDANT PATHS LEVEL OF MIL-S-19500. ALL DEVICES ARE SUBJECTED 10 ' .
{3)DTOA REMAINING RE-SCREENING BY AW INDEPENDANT TEST HOUSE. SANPLES OF ALL
CONVERTER | ~-=-cc-ec-v-e seaa PROCURED LOTS/DATE CODES ARE SUBJECTED TO DESTRUCTIVE PHYSICAL
AUTOBRAKES AHALYS]S (DPA) TO VERIFY THE INTEGRITY OF THE MANUFACTURING
(&) ANALOG PROCESSES. DEVICE STRESS LEVELS ARE, DERATED IN ACCORDANCE
SUMMER . WITH SPAR-RMS-PA.003 AND VERIFIED Bf DESIGN REVIEW.
COMPARATORS AND OPERATIONAL AMPLIFIERS ARE STANDARD LIMEAR
INTEGRATED CIRCULTS WITH MATURE MANUFACTURING TECHNOLOGY.
APPLICATION COMSTRAINTS ARE I'N ACCOROANCE WITH
SPAR-RNS-PA.003.
D 10 A CONVERTER S SCREENED TO THE REQUIREMENTS OF
SPAR-RNS-PA 003,
Wl
sl
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CRITICAL ITEMA LIBT

PROJECT: SRMS

SYSTEM: ELECIEICIL SUBSYSTEM
ps

e L T T T T ASS'Y “mﬂm ASS Y SHEET: 2
) tMEA | NaME, o1, & | fAlLuRE Mooe FAILURE EFFECT HOWR 7 FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. prawluc rfe. AND oN 2/18
DES | GNAY | OM CAUSE . END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2540 1 MOTOR MODE ; FALSE RATE ACCEPTANCE TESTS
CONTAOL tooP | ANALOG ERROR SIGNAL |  ---e--e-ccmeeaoe
eTy- QUIPUT FROM PRODUCED. THE SPA IS SUBJECTED TO YHE FOLLOWING ENVIRONMENTAL TESTING AS
SCHEMATIC 1.€. 10 MDA, JOIRT WILL AN SRU,
25563721 AWD FAILS HIGHER | RUNAWAY.
2563122 THAN CONS]STENCY O VIBRATION: LEVEL AWD DURATION - REFERENCE TABLE 4
COMMANDED CHECK MILL
DETECT AND O THERMAL:  PLUS 70 DEGREES C TO -25 DEGREES C DURATION -
ﬂg:ﬂ:h gumm AUTO 1 1/2 CYCLES
OUTPUT DUE lcss or mmnn THE SPA 13 THER TESTED AS PARY OF ThE JOINTS ACCEPTANCE TESTS
10 PARTS (VIBRATION AND THERMAL VACUUM TEST).
FAILURE OF - EFFEI:IUI!
CAPTURE. THE SPA'S/JOINTS UNDERCO AMS SYSTEM YESTS (1PS18 RMS
(1) INPUY STROMGBACK AND TP552 FLAT FLOOR TESTS) WHICH VERIFIES THE
SHIFY WORST CASE ABSENCE OF THE FATLURE WODE, .
REGISTER AMD | ----------
LATCH. UNERPECTED QUALTFTCATION TESTS
MOTION, JOINT | ---e-secwscccescns
(2) DIGITAL RUNAVAY . THE SPA IS SUBJECTED 70 THE FOLLOWENG SRU QUALLEICATION TEST
COMPARATOR AUTOBRAKES., ENVIROWNERTS. THE SPA WAS ALSO TESTED AS PART OF THE JOINT
AND LINITER QUALTFICATION TESTS.
REDUNDANT PATHS
ga vgl:g“a REMAINTHG O VIBRATION: LEVEL AND DURATION - REFEREMCE TABLE &
@ a AUTOGRAKES 0 SHOCK: 200711 MS/3 AXES (6 DIRECTIONS)
06
SUMNER, © THERMAL VAC: +81 DEGREES C 70 -38 DEGREES C (4 CYCLES)
110%%6 TORR .
O WUMIDITY:  TESTED WITH THE SHOULDER JOINT
0 ENC: MIL-5TD-467 AS MODEFIED BY SL-E-0002 (TEST
CEO, CEOY, CSO01, CSD2, CSO6, REOY,
RE02’ (M/8), RSO1)
FLIGHT CHECKOUT
PDRS OPS CHECKULIST (ALL VEHECLES) JSC 16987
PREPARED BY: MG SUPERCEDING DATE: 11 SEP B& APPROVED BY: DATE: 24 JuL 91 CIL REV:
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CRITICAL ITEMB LISBT

PROJECT: SRMS

SYSTEM: ﬁL_ECHlICAI. SUBSYSTEN

peguipmpppnppapeT T LU L L ] ASS'Y NOM 1 ASS'Y PI SHEET: 3
FMEA FMEA | WNAME, O1Y, L FAYLURE MODE FAILURE EFFECT HDWR / FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. oravinG REF. AND ON 2/
OESIGNATION CAUSE END ITEM CAITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2540 1 HOTOR HODE FALSE RATE QA7 INSPECTIONS
CONTROL LOOP AHALOG ERROR SIGNAL | = ==--- b igion
Q1Y-6 QUIPUT FRON PRODUCED.
SCHEMATIC 1.€. 10 MDA, JOINT WILL UNITS ARE MANUFACTURED UNDER DOCUMEMTED QUALITY CONTROLS.
2563721 AMD FAILS MIGHER RUNAVWAT. THESE COMIROLS ARE EXERCISED THROUGHOUT DESIGM
2583722 HAN CONSISTENCY PROCUREMENT, PLAWNING, RECEIVING, PROCESSING, FABRICATION,
COMMANDED. CHECK WiLL ASSEMBLY, TESTING AND SHIPPING OF THE UNITS. MANDATORY
OETECT AND INSPECTLON POINTS ARE EMPLOYED AT VARIOUS STAGES OF
CAUSE(S): INITIATE AUTO FABRICATION ASSEMBLY AWD TEST. GOVERNMENT SOURCE
HIGH BRAKES, INSPECEION 1S IHVOKED AT VARIOUS COMTROL LEVELS.
OUTPUT DUE L0SS OF LINPING
10 PARTS DURING END EEE PARTS JNSPECTION 1S PERFORMED AS REQUIRED BY
FAILURE OF - EFFECTOR SPAR-RNS-PA.003. EACH EEE PART IS QUALTFIED AT THE PART LEVEL
CAPTURE. 10 THE REGUIREMENTS OF THE APPLICABLE SPECIFICATION, ALt EEE
(1) INPUT PARTS ARE 100X SCREENED AND BURNED 1M, AS A MINIMUN_ AS
A WORST CASE REOUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADD1TIONALLY,
REGISTER AND EEE PARTS ARE 100X RE-SCREENED IN ACCORDANCE WITH
LATCH. UNEXPECTED REOUTREMENTS, BY AN INDEPEHDENT SPAR APPROVED TESTING
HOTTON, JOINT FACILITY. DPA 1S PERFORMED AS REQUIRED BY PA.003 ON A RAMDOMLY
(2) DIGITAL RUNAUAY, SELECTED S5X OF PARTS, MANIMUM 5 PIECES, MINIMUM 3 PIECES FOR
l:tmmmoulI AUTOBRAKES. EACH LOT MUMBER/DATE CODE OF PARYS RECEvED, )
AND LIMITE
REDUNDANT PATHS WINE 1S PROCURED TO SPECTFECATION WIL-Y-22759 OR MIL-M-81381
¢3) olm A REMAIKIND AND INSPECTED AND TESTED 1O NASA JSCMAO0BD STANDARD NUMBER 95A.
COMVERTER
AUTOBRAKES AECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
(&) ANALOG IDENTIFIED IN THE PROCURENENT DOCUMENTS, THAT WO PHYSICAL
SUMMER. DAMAGE HAS OCCURRED TO PARTS DURING SHIPMENT  THAT THE
RECEIVIKG DOCUMENTS PROVIDE ADEQUATE TRACEABILETY INFORMATION
AND SCREENTNG DATA CLEARLY IDEWTIFLES ACCEPTABLE PARTS.
PARTS ARE INSPECTED THAOUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE 1O THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTEONS [NCLUDE,
PRIMTED CIRCUTT BOARD INSPECTION FOR TRACK SEPARATION, DAAGE
AND ADEOUACY OF PLATED THROUGH MOLES,
COMPONENT MOUNTING INSPECTION FOR CORRECT SOLOERING, MSRE
LOOPING, STRAPPING, ETC. OPERATORS AND INSPECTORS ARE TRAINED
A CERFIFIED 1O WASA NHD 5300.4(38) STANDARD, AS HODIFIED
BY JSC 0BBOOA.
CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
PERFORMED USING ULVRAVIOLEY LIGHT YECHNIOUES,
POST P.C. BD. INSTALLATION INSPECTION, CLEANLINESS AND
WORKMASHIP (SPAR/GOVEANMENT REP. MANGATORY INSPECYION POINT)
£.C. BD. INSTALLATION THSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMENT OF BOARDS, PROPER CONNECTOR CONTACT
MATING, WIRE ROUTING, STRAPPING Of VIRES EVC.,
PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEANLINESS
(SPAR/GOVERNMENT REP. - MANDATORY INSPECTION POINT)
PRE-ACCEPTANCE TEST INSPECTION, WRICH INCLUDES AN AUDIT OF
LOVER TIER INSPECTION COMPLETEOM, AS BUILT COMF|GURATION
VERIFICATION TO AS DESIGN ETC., (MANDATORY INSPECTION POINT).
- H P 86 iy H .
PREPARED BY: MFYG SUPERCEDING DATE: 11 SE RMS/ELEC - 230 DATE: 24 JUi 9 CIL REV: 1




CRITICAL ITEMB LIST

PROJECT: SRMS

SYSTEM; ELECTRICAL SUBSYSIEM

W R R . S - ASSTY NOM T Ass'y p/N: SHEET 4
FMEA FREA | NAME, o1V, & FATLURE HODE FAIEURE EFFECT HDMR / PUNC. RATIONALE FOR ACCEPTANCE
REF, REV. praulng afe, AND oN 2
DESIGNATION CAUSE END ITEM - CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2540 1 NOTOR KODE : FAUSE RATE
CONTROL LOOP | ANALOG ERROR SIGHAL A TEST READINESS REVEEW (TRR) WHICH INCLUDES VERIFLCATION OF
arT-6 OUTPUT FROM PRODUCED . TEST PERSOMNEL, TEST DOCUMENTS, TEST EQUIPHENT CALEBRATION/
SCHEMATIC 1.€. 10 HDA, JOINT MILL VALIDATION STATUS AND HARDWARE COMFIGURATION IS COMVENED BY
2563721 AND FALLS HICHER [ RUMAUAY, QUALITY ASSURANCE IN COMJUNCTION WITH ENGINEERING
2563722 THAN CONSISTENCY RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
COMMANDED . CHECK MILL AND THE GOVEMMENT REPRESEMTATIVE, PRIOR TO THE START OF ANY
DETECT AND FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
CAUSE(S): IRITIATE AUTO
HIGH BRAKES. ACCEPTANCE TESTING (ATP) INCLUDES AMBTENT PERFORMANCE,
OUTPUT DUE LOSS OF LIMPING THERMAL AND VIBRATION TESTING, (SPAR/GOVEANMENT REP. -
10 PARTS DURING END MANDATORY INSPECTION POINT).
FAILURE OF - EFFECTOR
CAPTURE. INTEGRATION OF UNIT TO JOINT SRU - INSPECTIONS INCLUDE
(1) 1N GROUNDING CHECKS, CONNECTORS FOR SENT OR PUSHBACK
SHIFY MORST CASE CONTACTS, VISUAL, CLEANLINESS, INTERCOMNECT WIRING AND
REGISTER AND | --e---- POMER UP TEST 10 THE APPROPRIATE JOTNT INSPECTION TEST
LATCH. UNENPECTED PROCEDURE (1TP) ETC.
HOTION. JOINT
€2) DIGHTAL RUNAVAY , JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
COMPARATOR AUTOBRAKES . AUD1T OF LOVER TIER INSPECTION COMPLETION, AS BUILT
AND L1MITER : CONFIGURATION VEREFICATION 10 AS DESICN €fc.
REDUNDANT PATHS
(D TOA REMAINING JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
CONVERTER | =----c-ceeveen- VIBRATION AND THERMAL-VAC TESTING.
) . AUTOBRAKES {SPAR/GOVERKMENT REP, - MAHDATORY INSPECTION POINT).
(4) ANALOG
SUMMER. SANS SYSTEMS INTEGRATION, THE [MTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPMENT TO FORM THE SRMS.
INSPECTLONS ARE PERFORMED AT EACH PHASE OF INTEGRATION MHICH
IHCLUDES GROUNDING CHECKS, THRU MIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONTACTS ETC.
SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIEWY
:E:;?I;MICE TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
PREPARED BY: MFWG SUPERCEDING DATE: 1t SEP 84 APPROVED 8Y: OATE: 24 JUL 91 CIL REV:

—_—

RMS/ELEC - 231

2



CRITICAL ITEMB LIST

PROJECT: SRMS

SYSTEM: ELECTRICAL SUBSYSTEM

—emeeanmeasme—————— ASS'Y NOMENCLATURET TERVO POUER ARPLTFIER__—  Ass'Y P/R: SHEET: __S
THEA FMEA | NAME, QIY, & | FAILURE NODE FAILURE EFFECT HOMR f FUNC. AATIONALE FOR ACCEPYANCE
REF. REV. praubnG rbr. AND oN 2/
DESIGNATLON CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2540 1 MODE : FALSE RATE FATLURE HISTORY
CONTROL LOOP | ANALOG ERROR SIGNAL | = co==eesemccsans
ar-6 OUTPUT FRON PROOUCED.
SCHEMATTC 1.E. 10 MOA. JOINT WL THE FOLLOWING FAILURE ANALYS!S REPORT(S) ARE RELEVANT:
256372 Awp FAILS HIGHER RUNAVAY.
2583122 THAN CONS1STENCY
CONMANDED . CHECK WILL
OETECT AND FAR 3008:
CAUSE(S): INITTATE AUTO S/H 208 Wov 78
HIGH BRAKES.
OUTPUT DUE LOSS OF LIMPING BESCRIPTION
10 PARTS DURING END | --seeeesa-e
FAILURE OF - EFFECTOR HOT: RATE OUT-PUT HIGH, 16.0 VOLES VICE 14.1 V (SOT RES.R3S
CAPTURE. INCORRECT), COAD: L0OP ERROAS, 3 1TS VICE 2 (REFER 10
(13 INPUT FAR-RNS-3011) SERIAL DATA QUT-POT ERRORS. PINS 182 OF COMN,
sHitY WORST CASE 43 SHORTED, POOR VORKMANSHIP.
REGISTER AND | ~---e---e-
LAICH, UNENPECTED CORRECTIVE ACTLON
MOTION. JOINT |  ceecemcesenes
(2) DIGITAL RUNAUAY. REPL. RIS, OPERATOR INSTR. REFER TO FAR-RMS-3011. REPL.
COMPARATOR AUTOBRAKES. CONN'J3, 35, K39, o4, PROVIDED COORECT TOOLING.
AND LIMITER
REDUNDANT PATHS FAR 2118:
(3} 0 10 A RENATNING S/N 202 WAR B0
COMVERTER | =-o-cem-aceee-
AUTOBRAKES DESCRIPTION
ymntos | 0000 mremsese-e-
SUMMER. ggesswﬁ RATE OVERSHOT, CAUSE UNKHOWN, IE. 12.1 R/S-S/8-12.0
CORRECTIVE ACTION
NONE REQUTRED RETEST 0.K.
PREPARED BY: MFUS SUPERCEOING DATE: 31 SEP 88 APRROVED BY: DATE: 24 JuL 91 CIL REV: 3
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CRITICAL ITEMB LIST

PROJECT:

SYSIEM: ELEI:IIICM. SUBSYSIEM
ASS'Y P/N: SHEET:

- . . e .- ASS'Y NOM R t I s
FMEA FHEA NAME QTY, & FAILURE NODE FAILURE EFFECY HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF, REV. oraulwe wér, AND ON /1R
DESIGNATION CAUSE END ITEW CRITICALYTY SCREENS: A-PASS, B-PASS, C-PASS
2540 1 MOTOR MODE : FALSE RATE OPERATIONAL EFFECTS
CONTROL LOOP ANALOQ ERROR SIGMAL | = --ee--eecccceneaa.. -
arr-4 OUTPUT FROM PRODUCED. JOINT RUNANAY. AUTOBRAKES, CANNOT USE COMPUTER SUPPORTED
SCHEMATIC 1.E. 10 MDA, JOINT WILL MODES. DIRECT DRIVE AND BACKUP AVAILABLE. ARM WILL ¥OT BTOP
2563721 AND FAILS HIGHER RUNANAY, AUTOMATICALLY 1F AM UNDETECTED FAILURE OF THE AUTO BRAKES
2563722 THAN CONSISTENCY SYSTEM HAS PREVIOUSLY OCCURRED.BRAKES CAW BE APPLIED
COMMANDED . CHECK WILL MANMUALLY.
DETECT AND
CAUSE{S): INETIATE AUTO CREVW ACTION
HIGH BRAKES. sesencecona
QUTPUT DUE LOSS OF LIMPING
10 PARTS DURING END APPLY BRAKES. USE DIRECT DRIVE.
FAILURE OF - EFFECTOR
CAPTURE.
1) Input
SHIFT WORST CASE CREW TRAINING
REGISTER ANWD sesmeesses | essssseccncns
LATCH. UHEXPECTED
HOTION, JOINY THE CREW WILL BE TRAINED TO ALWAYS OBSERVE WHETHER THE ARM
(2) DIGITAL RUNAVAY . IS RESPONDING PROPERLY YO COMMANDS. IF 1T ISN'T, APPLY BRAXES.
COMPARATOR AUTOBRAKES .
AND LINITER - HISSIDH tWS'IRMIIT
REOUNDANT PATHS ]|  eo--cermemccccccces
()b T0OA IEHIIIIHII .
CONVERTER | <--czecvvecscss OPERATE UNDER VERNIER RATES WITHIN 10 FT DOF STRUCTURE.
AUIM!IKES THE OPERATOR MUST 8E ABLE TO DETECTY THAT THE ARM/PAYLOAD IS
(&) ANALOG RESPONDING PROPERLY TG COMMANDS V1A WIHDOM AND/OR CCTV
SUMNER, VIEWS DURING ALL ARM OPERATIONS.
CHIISD OHI.HIE
ORIVE EACH JOIWY IN COMPUTER CONTROLLED MODE.
VERIFY MOTOR RATES
AND NO MOTION WETH ZERD RATES.
OMRSD ONLIME [NSTALLATION
HOME
OMRSD ONLIWE TURNAROUND
IH SINGLE, DRIVE EACH JOINT.
:i!lﬂ' TAbHO SIGNATURE WITH COMMANDS AND NO MOTION WITH ZERD
|
qn !
PREPARED 8Y: NFWG SUPERCEDING DATE: }1 SEP BS AFPROVED OY: DATE: 24 Jut 91 CIL REV: 1
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