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PROJECI: $ANS

STSTEM: ELECTRICAL SUBSYSIEM
haiatede bbbl TP S aoipuring ASS'y wunEHC[ATURES STRVO PO ARPLITIEN ————— ASS*Y wﬁrmznmn
HER fHER WANE_ QIT & TANURE mODE TALLURE Etrece HOWR 7 FUNC, RATIONALE FOR ACCEPIANCE
RET, ey, onaulug afr, AKD oN am TOVALE
DESICHATION cAySE END 1TEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
26%0 1 ENCODER DAIA WOE INACCURATE DESIGN FEATURES
PROCESSOR FALSE JOINT posiTROM | LCOUUU CCTOUTER
o11-6 POSEITON DATA IS
SCHEMANIC DATA. IRANSHITIED 1D THE DESIGN UTILIZES PROVEN CIRCUIT TECHNIGUES AND IS
2563721 GPC WHICH CouLp IMPLEMENTED USING €MOS LOGIC DEVICES,
2561122 CAUSE(S): RESULT IN
(1) PARIS ERNONEOUS LNOS DEVICES OPERATE AT LOU POVER AND HENCE DO NOI EXPERIENCE
FAILURE W COMMANDS , SIGHEFTCANT OPERATING SYRESSES. VWE TECHNOLOGY S MATURE, AND
SERIAL 10 CONSISTENCY DEVICE ELIADILITY HISTORY 1S WELL DOCUMENTED . AtL stresles
PARALLEL CHECK {TACH ARE ADDIIONALLY REOUCED BY DERATIMG JHE APPROPRIALE
CONVERTER. DAIAY MILL PARAHEERS IN ACCORDANCE WITH SPAR-RMS-PA.0DY, SPECIAL
EEE PARTS, OEIECT AND MAKDLING PRECAUTIONS ANE USED AT ALL STAGES OF MANUZACTURE 1o
VIRING Of IRITIAVE AUTG PRECLUDE DAMAGE/STAESS DUE 10 ELECIROSIALIC 01 SCHARGE .
P.C. BOARD. BRAKES. ENCODER
CHECK wItL ALL RESISTORS AND CAPACITORS USED N THE DESIGN ARE SELECIED
(2) EnRon 1IN ANNUNC IATE TROM ESIABLISHED RELIABILITY CER) PYPES. |1 EXPECTANCY |§
GAAY 10 CNECK CR1, toss INCREASED BY ENSURING THAT ALL. ALLOVABLE SIREss LEVELS ARE
SINARY OF LINPING DERATED IN ACCORDANCE WITH SPAR-RMS-PA.003. ALL CERAHIC AND
CONVERTER, DURING END ELECIROLYFIC CAPACITORS ARE ROUTINELY SUBJECTED o
EFFECTOR RADTOGRAPHIC INSPECTION.
t!, PART FAL CAPIURE.
FATLURE OF
OP FILTEA. VORST CASE
UNEXPECTED
MOTIOM,
1NCORRECT
POSITION DATA.
AUTO BRAXES.
REDUWDANT PATHS
REMAINING
AUTOBRAKES
e b - e — —
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2850 1 " EHLUDER DATA

PRUCESSON
01T-4
SCHEMATIC
2563723
2563122

PREPARED BY:

wwe

FALTURE HOOE
ARD
TAUSE

BODE ¢
PALSE
POSITION
DATA,

CAUSE{S)?
{1) PARIS
TAILURE [N
SERIAL 1O
PARALLEL
CONVERTER.
EEE PARTS,
WINING OR
P.C. BOARD.

{2) ERROR 1IN
GRAY 10
BIHARY
COMVERTEN,

{3) PARTIAL
FAILURE OF
oP FILTER,

Ao 1 SRHS
rery wimi NELATURT T SERVD POUER RATUITION

" pAILURE FrOECT
Lw
1M

tHALLIANTE
JOINT pPuSETION
DATA IS
TRANSHITIED 1O
CPC UNICH TOULD
RESULT I
ERADHEQUS
COHHANDS .
COMSISIENCY
CHECK LTACH
DATA} WILL
DEVECT AND
INTT1ATE AUTO
BRAXES. ENCOOER
CHECK WItL
ANMUNCEATE
CHECK CAT, 103%S
OF LINPING
DURING END
EFFECION
CAPIURE,

WORST CASE
UMENPECTED
HOTION.
{MCORRECT
POSITION DATA,
AUTO BRAXES.

ATDUNDANT PATHS
REMAINING

AUTOBRAXES

SYSIFM: ELF AL SURSYSILM

A e N — oo

KDUR f FUNC,

X8 NATIONALE TOR ACCFPIANCE
CRITICALEYY

SCAEENS: A-PASS, B-PASS, C-PASS

ACCEPTANCE TESUS

;:‘Es:{ll IS SUBJECTED 1O THE FOLLOVING ENVIRONHENTAL TESTING AS

D VIBRATION: LEVEL AND DURATION - REFEREMCE TABLE 4

O THERMAL: PLYS 70 DECREES € 10 -2 DEGREES C DURATION -
1 172 CYCLES

THE SPA 18 THEN TESTED AS PART OF THE JOINTS ACCEPTANCE TESIS
(VIORATION AND THERMAL VACULM TEST).

THE SPA'S/JOINTS UNDERGO AMS SYSTEN TESTS (TPS18 RMS
STMOHGBALK AND TP352 FLAI FLOOR TESTS) uHiCH VERIFIES THE
ABSENCE OF THE FAILURE MODE.

QUAL IFRTATION TESTS

THE SPA 1S SUBJECTED TO THE FOLLOWING SRU QUALIFICATION 1EST
ENVIRONMENTS. THE SPA WAS ALSO TESIED AS PAR1 OF THE JOINT
QUALIFICATION 1ESTS.

0 VIBRATIOM:

0 SHOCK:

LEVEL AND DURATION - RETERENCE TABLE 4
20G71) WS2Y AXES (8 DIRECTIONS)

0 THERMAL VAC) +81 DEGREES C 70 -34 DEGREEY € {6 CYCLES)
110**8 TORR

0 mmIDIY:
0 ENC:

TESTED MITH THE SHOULDER JOINT

HIL-S10-461 AS MODIFLED BY SL-£-0002 (TEST
CEDY, CEOS, [S0Y, CSO2, €S04, MEOT,
REC2' (N/8), RSOV}

FLIONT CHECKOUT
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CRITICAL ITEMS LIST

FROJECE: ShNS SYSTEM: ELECIM{CAL SUBSYSTEM
D LT P el ASS'T umiururrmrgr_wrmnmmrr N 111 NEE sornzy T suEET: _3
THEA IMER mamr oty 4 FAILURE #ODE FALLURE EPFECT HOVR / FUNC, RATIONALE FOR ACCEPTANCE
LTT AFv, peaving afr, aup o 2/
DESICUARDY CAUSE END (1PN CALTICALITY SCREENS: A-PASS, B-PASS, C-PASS
2650 1 ENCOOER DATA oD : IMACCURATE QA7 INSPECTIONS
PROCESSOR TALSE Juint posibrom | LUOCTTOUTUITTR
ory 8 POSITION OAIA I8
SCHEMAIIC DAIA. IRANSHITITD 1D UHIRS ARE MAKUFACTURED UNDER DOCUMINIED OURLITY CONTROLS.
238411 CPC WRICH oD JHESE COMIRULS ARE EXERCISED THRIZIGHUT DESIGN
2583722 CAUSE(S): RESULT IN PROCUREMENT, PLANKING, RECEIVING, PROCESSING, FAGRICATION,
(1) PARTS ERAONE OUS ASSEMBLY, TESIING AWD SHIPPING OF THE UNITS. MANDAIDRY
FATLURE I% COMMANDS . INSPECTION POINTS ANE EMPLDYED AT VARIOUS STAGES OF
SERIAL 1O CONSISTENCY FABRICATION ASSEMBLY AND TEST. GOVERNMENT SOURCE
PARALLEL CHECK CTACH INSPECHION IS INVOKED Al VARIOUS CONIROL LEVELS,
CONVERTER. DATA) WILL
EEE PAR[S, OETEC AWD EEE PARTS IMSPECTION IS PERTORMED AS REQUIRED BY
VIRING OR INTTIATE AUTO SPAR-RHS-PA.003, EACH EEE PART [S OUALIFIED A7 THE PART LEVEL
£.C. BOARD. SRAKES. ENCODER 10 THE REQUIRERENIS OF YHE APPLICABLE SPECIFICATION. ALt EES
CHECK VILL PARTS ARE 100X SCREENLD AND BURNED IN, AS A MINIMUN. AS
(2) EAROR IN ANKUHCIATE REQUINED BY SPAR-RHS-PA.003, BY 1HE SUPPLIER. ADD1 £ EomaLLY,
GRAT 10 CHECK CRT, LOSS EEE PARTS ARE 100X RE-SCREENED IN ACCORDAMCE WJ[H
DINARY OF LINPING REQUIREHENTS, BY AN INDEPENDENT SPAR APPROVED 1ESTING
CONVERTER DURIND END FACILITY. DPA IS PERFORMED AS REOUIRED @Y PA.0OS OM A MAWNOMLY
ETFECIOR SELECIED SX OF PARTS WANIMUM 5 PIECES, MINIMM 3 PLECES fOR
€3 PARTIAL CAPIURE. EACH LOT NUMBER/DATE L0DE OF paRTS RECE(vED,
FAMURE OF )
oF FILTER. UORSE CASE VIRE 1S PROCURED TO SPECIFECATION MIL-U-22759 OR MiL-1-8118) -
AND INSPECTED AND TESTED TO NASA JSCHBOBO STAWDARD NUMBER 95A.
UNEXPECTED
MOTION. RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
INCORRECT IDENTEFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
POSITION DATA. OAMAGE HAS OCCURRED 10 PARTS DUNING SHIBHENT, THAT THE
AUTO BRAKES. AECEIVING DOCUNENTS PAOVIOE ADEQUATE TRACEABILITY INFORMATION
MD SCNEENING DATA CLEMLY IDENTIFIES ACCEPTABLE PARNS,
REDUNDANT PATHS
NEMATNING PARIS ARE IMSPECIED THROUGHDUT MANUFACTURE AND ASSEMBLY AS
--------------- APPROPRIATE 10 IHE MAMUFACTUNING STAGE COMPLETED. THESE
AUTOBRAKES INSPECTIONS [NCIUDE,
PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AMD ADEQUACY OF PLATED 1HROUGH KoLEs,
LOMPOREN? MOUK!ING INSPECTION FOR CORRECT SOLDERING, WiIRE
LOOPING, SERAPPING, EIC. OPERATORS AND INSPECTORS ARE IRAINED
a0 CERfITEED 1o WASA wiiB S300.4¢3) STANDARD, AS MODIF1€D
BY JISC DAMOOA.
COHTORMAL COALING INSPECTION FOR ADEQUATE PROCESSING 1S
PERFORMED USING ULINAVIOLET LIGHT TECHMIOUES.
POST .C. BD. INSTALLATION INSPECTION, CLEANLINESS AND
VORKMANSHIP (SPAR/GOVERNMENT REP, MAMDBATORY INSPECTTON POINT)
P.C. BD. INSIALLAVION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALYCNMENT OF BOARDE. PROPER CONNECIOA CONTACY
MATING, WIRE ROUTING, SIRAPPING of wtRES Eic,,
PRE-CLOSURE INSPECTION, VORKMAWSHIP AND CLEAMLINESS
(SPAR/GOVERNMENT REP. = MANDATORY IMSPECTiON POTMIS
PRE_ACCEPIANCE 1EST INSPECTION, WNICH INCLUDES AW AUDIT of
LOVER TIER INSPECITOR COMPLETION, AS BUILT CONFIGURAT |ON
VERITICATION 1O AS DESICN EIC., {HANDAIORT INSPEC]ION FOINT).
PREPARED BY: MFWG SUPLRCEDING DAE: 11 SEP A& APPROVED BY:
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e ' ] SYSTLM: [LECIAILAL SUBSYSIER
e T mm- « ol HEERILAE . TR FTRT Y, Cots ASS*Y P/R: $lﬂl’h77"“"’—‘ smr1: g
INEA LA TU B TI | TAILURE MOE PATLURE EFFEC? HDUR # FUNC, RATIONALE TOR ACCEPTAMCE
I My, praving aly, AHD o Tl
DESIGHATION tAUSE N0 10EN CRETECALDYY SCREENS: A-PASS, B-PASS, C-PASS
2450 ] EMCODER DATA ook IMACCURATE
PROCESSON TALSE JOIME POSETION A TEST NEADINFSS REVIEW CTRR) VHICH INCLUDES VERIFICATION Of
o114 POS|TIOM DAIA IS TIST PERSOMMEL, TEST DOCUMINIS, TEST EQUIPMEMT CALIBRAYION/
SCHEMATIC DATA. TRANSHITYFD TO w71 ICATION StATUS AND WARDWARE ' CONF ICURATION IS CONVENED BY
2563723 CPC WHICH COULD QUALIRY ASSURANCE IN CONJUNCTION WETH ENGINEERING
2583122 CAUSELS )t RESULE IN RELIABILATY, COMFIGURATION COMTROL, SUPPLIER AS APPLICABLE,
(13 PARIS LRRONTOUS AMD THE GOVENMEMY NEPRESENTATIVE, BRIOR 10 TME START OF AN}
FAILURE 1M COMMANDS . FORMAL TESTING (ACCEPTANCE DR 0ULIFICATION).
SERIAL 10 CONSISTENCT
PARALLEL CHECK (TACH ACCEPTANCE TESTING (ATP) INCLUDES ANBIENT PERFORMANCE,
CONVERTER, DAIAY WILL THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENY REP, -
EEE PARTS, DETECT AND MANOATORY INSPECTION POINT), .
VERING OR INSTIATE AULOD
P.C. BOARD, BRAKES, ENCODER ENTEGRATION OF UMIT TO JOIMD SRU - INSPECTIONS INCLUDE
CHEER MLL CROUNDING CHECKS, CONNECTORY FOR BENT DR PUSHBACK
(2) ERROR IN ANNUNCEATE COMTACTS, VISUAL, CLEANLINESS, IMTERCOMNECT WIRING AND
GRAY TO CHECK CRT. 1038 POVEA UP 1EST 10 THE APPROPRIATE JOINT INSPECISON TEST
BIRARY Of LINPING PROCEOURE {11P) EIC.
CONVERTER, DURING END
EFFECTOR JOENT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
(3) PARTIAL CAPIURE, AUDIT OF LOVER TIER |MSPECTION COMPLETION, AS SUILT
FAILURE Of CONFIGCURATION VERIFICATION 10 AS DESIGH Efc.
oP FILTER, WORST CASE
---------- JOINT LEVEL ACCEPTANCE TESTING (AIP} INCLUDES AMBINET,
UNENPECTED VIBRATION AND THEAMAL-VAC TESTING.
wOTION, {SPAR/COVERNHENT REP. - HANDATORY 1HSPECTION POINT).
INCORRECT
POSITION DATA. SRMS SYSIEMS INTEGRATION  THE INTEGRATION OF MECHANICAL ARM
AUTO BNAKES. SUSASSEMBLIES AND THE FLIGHT CABIN EQUIPMENT TO FORM THE SANS.
ENSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
AEDUNDANT PATHS ENCLUDES GACUNDINO CHECKS, THRU MIRING CHECKS, WIRING ROUYING,
AEMATNING INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONTACTS EiC.
AUIOBRAKES SRHS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
:t:w;mucs TEST, (SPAR/GOVERNMENT REP. - MANDATORY (NSPECTION
0
PREPARED DY: REug SUPERCEDING DATE: 11 SEP B8 APPROVED BY: OATE: 24 JUuL 91 CIL RAEV:
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PREPARED BY:

Hrug

PROJETT: ilﬂ!

SYSTEM: ELECIRICAL SUBSYSTEM
As1°y modROTRTUNT: SURVE POCRN JRPLTFIEN ———— jecre s smmﬁ SHEET:  §
!lll::; um! !lllun:n!rlltl Houwm Ilwllt. RATIONALE FOR ALCEPIANCE
{
agse e 1 CRETICALR 1Y SCREENS: A-PASS, B-PASS, C-PASS
oty lm:r:unu FAILURE WISYORY
rase Joint pOSitION | 0 ... Ll T,
ProsiItion OAln 13
DAIA, IRANSHIETID TO THERE WAVE SEEN NO nllunes ASSOCIATED WITH THES FAILLIRE
GPC UMICH COULD MODE ON THE SRMS PROGAAM
CAUSE(S) MSULT IN
PARTS ERRONEDUS
AlLURE ¢ COMMANDS,
SERIAL 10 CONSISTENCY
PARALLEL CHECX (TACH
COMVERTER, DATA) WLL
EEE PARTS, DETECT AND
WINING OR IXIVIATE autO
P.C. BOARD, ORAYES. EMCODER
CHECK wWiLL
(1) EAROM 1N ANRUNCIATE
GRAY 1D CHECK CRY, LOSS
DINARY OF LINPING
CONVERIER, DURING END
tIHIECIOR
{3) PaRTIML TAPTUME .,
FAMLURE OF
OP FLILTER, WORST CASE
lﬂ!lvicl!n
LI
INCORRECY
POSETION DAIA,
AUTO DRAKES.
REDUNDANT PATHS
REMAINING
AUTOBRAXES
SUPERCED ING out- 11 _ste B4 APPROVED 47! DALE: 2§ JuL 9 CIL REV:
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CNRITICAL ITFHD LINT PROEIE: SAWS SYSTEM: ELTCIAICAL SURSYSTEM
cmmmm————————————— ASS'E u-nrurunrlr-;zmmrwnrm——— assty p/R: §V1t_.q_l 7 T smer:
E TR L] st woe | st erreer o r . T TRAVIONALE roR ActepTAnce
", rv. onaving lh aup ™ 211
DESILEAT | 0w tane "o 1N CRIVICALITY SCREENS: A-PASS, B-PASS, C-PASS
T30 F 1 ) tecrotaoata | move: INALCURAIE OPERATIONAL EFFECTS
Pa0C1 $308 PALSE JOENY POSITION | ceeeeicecieciiioan
atr-8 PosI1 0% DAIA 18 ARM DOES NOT RESPOND CORRECILY 10 M/C INFUIS, AUTOBRAKES.
SCNEMATIC AR, 1RANSHITTED 10 CAMMOT USE COMPUTER SUPPORTED MODES OF OPERATION, OIRECT
1561119 GPC UNICH COULD ORIVE AND SACKUP AVAILABLE, ARM WILL NOI STOP AUTCMATICALLY
381122 CAUSE(S)! MISULY I IF AW UNDETECIEO FAILURE OF THE AUTO BRAXES SYSTEM HAS
(1) PaRsS ERRONEOUS PREVIDUSLT OCCURRED, AMNUNCIATED. BRAKES CAN BE APPLIED
FAILURE 1N COMMANDS MANUALLY,
SERIM 1O CONSISTENCY
PARALLEL CHECK (TACN CREY ACTION
COMVERTER. Ay WL | el
EEE PARTS, DEVECT AND APPLY BRAXES. USE DIRECT DRIVE.
VIRING OR INLTIATE AUTO
P.C. H0ARD. BRAKES. ENCODER
CHECK VILL CREV 1RAINING
(2) tamon an | mnmmeaate | ceeo.tnll
GRAY 10 CHECK CHP. LOSS
SENARY of LINPIND THE CAEW WILL SE YRAINED TO ALVAYS DOSERVE WHETWER THE ARM
CONVERTEN, DURING M IS RESPONDING PROPERLY TO COMMANDS. If IF 15H'T, APPLY BRAKES,
£
PARTIAL CAPIURE. WISSTON CONSIRAINY
aleome of || SN
oF FILIER. VoSt CASE
------- OPERATE UNDER VERNIER WATES VITHIN 10 FT OF SIRUCTURE. THE
UNENPECTED OPERATOR MUSI BE ABLE 10 DEIECE THAT THE ARM/PATLDAD 1$
NOT1ON, RESPONDIWG PROPEALY 10 COMMANDS VIA WINDOM AND/OR €CIV VIEWS
INCORRECT DURING ALL ARM OPERATIONS.
POSLTION DATA.
AUTD BRAKES.
REDUNDANT PATHS OMNSD OFFLINE
REMAIRING | eeeeeeeeenees
AUSOBRAKES DRIVE EACH JOINI,
VERIFY ACIUAL MOTOR RATE AGREES UTTH EMCODER CHANGE.
OMRSD OMLINE INSTALLATION
HOME
OMRSD OWLINE TURNAROUND
VERITY CORRECT JOINT BIASES.
'
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