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CRITICAL ITEMB LIBT

PROJECT: SRMS

SYSIEM: ELECIRICAL SUBSYSIEM
- — - - ass+ v nOMPRET T ass'y p/H: nn SHEEY: 1
IMEA IMEA NAME  OfT FAHURE WODE FATLURE EFFECT HDUR / FUNC. RAVIONALE FOR ACCEPIANCE
REf. REY, onaulng ofr, anp oN 24
OESICNATION CMISE EMD 1TEM CHTICALITY SCREENS: A-PASS, B-PASS, C-PASS
640 1 TACHOME LEA WO 1038 OF TACHD DESIGH FEATURES
EXCIIATION L0s% Of DAIA. ARM WiLL
YOUL 1AGE EXCITATION AUMAVAY. TACHO
GCERTRATON SICNAL . BITE VIIL TRANSTORMERS AHD INDUCTOAS ARE DESIGNED SPECIFICALLY FOR THE
oIr-4 INIHIRIE AUIO APPLICATION, THESE ARE 10ROLD - WOUWD AND UTILEZE A FEARIIE
NEFERENTE CAUSE{S BRAKING, LOSS CORE MATEREAL. CHOICE OF WIRE SIZE AND OF INSULATION MANERIALS
SHCEMATIC (1) of LINPING ENSURE THAL THE DERAVING REQUIREMENYS OF SPAR-AMS-PA.003 ARE
583119 FREQUENCY QURING END MED,
DIVIDERS CFFECION
{248y, CAPIURE. COMPARATORS AND OPERATIONAL AMPLIFIERS ARE STANDARD LINEAR
INTEGRAVED CIRCUITS MLIH MATURE KAMUFACTURING TECHNOLOGY,
(2) SINE ON UORST CASE APPLICAYION CONSTRAIMTS ARE W ACCORDAMCE WITH
cosINe | ---eieeens SPAR-RNS-PA.00),
ORIVE UNENPECIED
CICUITS, MOTIOM, JOINT ALL RESISTORS AND CAPACITCRS USED EN THE DESICN ANE SELECTED
RUNAWAY, FAOM ESTABLISHED RELIABILITY (ER) PYPES, LUIFE EXPECTANCY I$
AUTD BRAKES, INCREASED BY ENSURING THAY ALL ALLOMASLE STRESS LEVELS ARE
OERAIED 1M ACCORDANCE WEVH SPAR-RMS-PA,003. ALl CERAMIC AND
AEOUNDANT PATHS ELECIACLYTIC CAPACLITORS ARE ROUTINELY SUBJECTED 10
REMAINING AADIOGRAPHIC INSPECTION,
AUTOBRAKES THE DESICN UTILIZES PROVEN CIRCUIT TECHNIQUES AND IS
IMPLEMENTED USING CHOS LOGIC DEVICES.
CMOS DEVICES OPERAIE AT LOW POVER AND HENCE DO NOT EXPERIEWCE
SIGNIFICANT OPERATING SYRESSES. THE 1ECHNOLOGY IS MAIURE, AWD
DEVICE RELIABTLETY WISTORY IS WELL DOCUMENTED, ALL STaesies
ARE ADDITIONALLY AEDUCED BY DERAVING THE APPROPRIAVE
PARAHETERS IN ACCORDANCE WITH SPAR-RNS-PA.003, SPECIAL
HANDL ING PRECAUIJONS ARE USED Al ALL STAGES OF MANUFACIURE 10
PRECLUDE OAMAGE/STRESS OUE 1O ELECTROSIAYIC DISCHARGE.
THE CINCULT 1S COMTAINED ON OWE BOARD 10 MINIMIZE WIRING, THE
OUIPUT BUFFERS ARE POTTED FOR THERMAL DISSIPATION.
t
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CRITICAL ITEMD L1BT PANJETY: SAM SYSTEM: ELECTIRICAL SUBSYSTEM
———mmem e, ————— ———— ASSY murnclmm' mnmnm—— assty p/R: STILOPNITZ SHrET: 2
IMEA THEA ANE, Gty PALURE Hrne FALOIRE TPRECY HOVR / TUNC. "RATIOWALE FOR ACCEPTAMCE
net, ey, onsvlne lh o 2710
DESICHAT oMt (lust END ITEM CRETICALEEY SCREENS: A-PASS, B-PASS, T-PASS
2640 1 TACHOME TER " L0SS OF 1ACHO ACCEPTANCE TESIS
EXCIIARION toss of DAIA, ARN WL | oo emeeeiialal
VOUIAGE ENCHIATIOM RUNAUAT, TACHD THE SPA 1S SUBJECTED 70 THE FOLLOMING ENVIROMMENTAL TESTING AS
CONERAIOR SICNAL . BIE VILL AN SRU,
o1 -6 INITIAIE AULO
REFEMTNCE CAUSF{Y): BAAKIKD. L0%S O VISRATION: LEVEL AMD DURATION - REFERENCE TASLE &
SHLLMATIC (th of LIMPING
56119 FREQUENTY DURING END O THERMAL:  PLUS 70 DEGREES C 10 -25 DEGREES C OURATION -
DIVIDERS EFFECtOR t 172 CYCLES
(2°45). CAPIURE,
THE SPA IS THEW TESTED AS PART OF THE JOINTS ACCEPTANCE TESTS
tz)|51n£ on LORST CASE (VIBRATION AND THERMAL VACUUM 1EST).
tus uE ..........
BRIVE UNEXPECTED THE SPA'S/JOINTS UNDERGO RRS SYSIEM TESTS (1PS18 WMS
CIRCUNTS, MOT|OM, JOINT SIAOHGEACK AND 1P552 FLAT FLOOR TESIS) MHICH VERIFIES THE
RUWAUAY, ABSENCE OF THE FAILURE MODE,

AUTD BRAKES,

REQUNDAMT PAITNS
REMALMING

AUTOBRAKES

llllll"tll IM TESTS

IH! SP.I 18 MJEH!D T0 THE FOLLOMING SRU QUALIFICATION TEST
ENVIRONMEMIS, THE SPA WAS ALSO TESTED AS PART OF THE JOINY
QUALIFICAIION 1ESTS,

O VIBRATION: (EVEL AND DURATIOM - REFERENCE TABLE 4

0 SHoCK: 206711 WS/3 AMES (8 DIRECTIONS)
0 THERMAL VAC: ;:}#Egﬂ;gnﬁ 10 -34 DEGREES C (& t\'tl.(.!)
0 WMIDITY: TESTED WITH THE SHOULDEA JOINT

11,4 MIL-STD-A61 AS WODIFIED BY SL-E-0002 (TEST

CEOY, CEO3, CSOF, CS02, CS04,
nE02’ (N/B). msotd

FLIGHT CHECKXOUT

PORS OPS CHECKLIST (ALL VEWICLES) JSC 16987
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CRITICAL 1TEMS LIBT

FROGECT: SAMS
Assr nonERC( T

IRER
AEF.

FMEA
Ay,

MANE . O1F -I
oraviug aly,
DESICNATION

FRINURE wODE
AKD
CAUSE

SYSTEM: ELic: LUBSTSIEN
| Ass'y p/RY STHOENT?T

lllll.ll!—!ll!tl
o
IND 17ER

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

HOWR / FUNC,
FiaL
CRETICALITY

SMEFT:

2840

TACHOME [EA
EXCITATION
YOL 1AGE
GENERATOR
o11-4
REFERENCE
SHIENATIC
25839

FAFPARTD BY:

MIuG

MOOE
L0ss of
ENCITATION
SIGNAL.

t:USE(!II

¢
llgwllft\'
DIVIDERS
12'%5).

(2) SINE On
COSINE
ORIVE
crrcuUiTs,

L05S OF TACHO
DATA. ARN WILL
AUNAVAT, TACHO
VITE VILL
INEVIALE AUTO
BRAAKING, LOSS
OF LINPING
OURENG END
LIrecion
CAPIURE,

WORST CASE
UNEXPECIED
MOTEON,. JOINT
AUNAUVAY,
AUTO BRARES.

AEDUNDANT PATHS
REMAINING

AUTOBRAKES

QA/INSPECTIONS

UNITS ARE MANUFACTURED UNDER DOCUMENTED OUALITY COMIROLS.
THESE CONIROLS ARE ENERCISED THAOUGHOUN DESIGN
PROCUREMENT, PLANNING, RECEIVING, PROCESSING, FABRICATION,
assemprt, TESIENG AWD SHIPPING o THE UNDYS. WAWDAIORY
INSPECTION POINIS ARE ENPLOTED AT VARIOUS SIAGES OF
FABRECATION ASSEMBLY AND TESI, GOVERWMENT SOURCE
INSPECTION 1S INVOKED AT VARIOUS COMTROL LEVELS.

EEE PARIS INSPECTION 1S PERFORMED AS AEQUIRED BY
SPAR-RHS-PA, 005, EACH EEE PARY 1S QUALIFIED AF THE PART LEVEL
T3 THE REQUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
PARTS ARE 100X SCREENED AND BURNED IN, AS A MINIMUM_  AS
AEQUIRED BY SPAR-AMS-PA_CDY, BY THE SUPPLIER. IDDII'OHMH',
EEE PARTS ARE V1DOX RE-SCREENEC 1N ACCORDANCE UIH
AEQUINEMERTS  BY AN INDEPENDENT SPAR APPROVED 1ESTING
FACILTIY. DPA 19 PERFORKED AS REQUIRED BY PA.003 04 A RANDOHLY
SELECTED 5X OF PARYS, MANIMUM S PIECES, MIMIMUM 3 PIECES fOR
EACH LO! WUMBER/DATE CODE OF Pakts ecelveo,

WIRE IS PROCURED TO SPECITICAYION MIL-M-22759 OR MIL-H-81381
AND [MSPECTED AND JESIED TO WASA JSCHBOBCD STANDAAD NUMBER 9SA.

RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
JOEMTIFIED IN THE PROCUREMENT DDCUMEMIS, THAT WO PHYSICAL
DANAGE MAS OCCURNED 10 PARIS DURING SHIPMENN, THAT THE
AECELVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
AND SCREENING DATA CLEARLY IDENTIFIES ACCEPIABLE PARTS.

PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AHD ASSEMBLY AS
APPROPRIAIE TO THE MANUFACTUNIRG STAGE COMPLETED. THFSE
INSPECIIONS [MCLUDE,

PAINTED CIRCULY BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED YHROUGH WOLES,

COMPONENT MOUNTIHG INSPECTION FOR CORRECY SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND [NSPECTORS ARE TRATNED
Ao CERIIFTED 10 NAsA Kie 5300.443A) STANDARD, AS MODLFIED
BY JSC 0BACOA.

CONFORMAL COATING IMSPECYION TOR ADECUATE PROCESSING 1§
PERFORMED USING ULIRAVIOLET LIGHY 1ECHNIOUES,

POST P.C. BO, INSTALLATION INSPECTION, CLEANLINESS AND
WORKMAHSHIP (SPAR/GOVERWMENY REP. MAWDAFORY INSPECY 1O POINI)

£.C. BD. INSTALLATION [NSPECTION, CHECK §OR CORRECT BOARD
INSTALLATION, ALIGHMENT OF BOARDS, PROPER CONNECTOR COMIACT
MATING, VIRE ROUTING, STRAPPING Of WIRES EfC.,

PRE-CLOSURE [NSPECTIDM, WORKMANSHIP AND CLEANL INESS
(SPAR/GOVERNMENT REP. - MANDATORY INSPECIION POINT)

PRE-ACCEPTANCE TEST IMSPECTION, WHICH INCLUDES AW ll;lBIT or
LOVER 11ER INSPECHION COMPLETION, AS BUILY COMFIGURATIOW
VERIFICATION 10 AS DESIGK E1C., (MANOAIORY IMSPECTION PUOINT),

SUPERCEDING DATE: 11 SEP BA
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CRITICAL ITEM8 LINT FROJEEY: SRMS _ ] SYSITHMy EICCIRICAL SURSYSHM
_—— e mm - ————————— Ass* v wwPRCOATIRE T SERVO TTUTR ARFLIFIIN Tooassy pgHE STYHDENIT T T s 4
IMLA IMERA NAME Oty L FAILURE BOnf TRILURE EFPECT HOVR £ TUNC, RATIOHALE FOR ACCEPTANCE
nry. A oaaulng »fr, AHD o "
DESIGNATILM CAUSF END NITM TRITACALITY SCREEMS: A-PASS, R-PASS, C-PASS
2840 1 JACHOME [EN PO0E LOSS DF IACHD
EXCIIATION 10ss Of DATA. ARM VILL A TEST READINESS REVIEM (TAR) UHICH INCLUDES VERIFICATION OF
VOL TAGE ENCIIARION RUNAUAT. TACHO TESY PERSONNEL, TEST DOCUNEMTS, 1EST EQUIPMENT CALIBRATION/
GENERAIDR SIGNAL, e WLl VALIOATION SIAFUS AND HARDUARE COWF IGUAATION 15 CONVEWED BY
arr-6 INITIALIE AID OQUALTTY ASSURANCE IN COMJUNCTION WITH EWGINEERING
RESERENCE CAUSELS) BRAKING, LSS RELSABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICARBLE,
SHCEMATEC ) of LINPING AND IHF GOVENMENI NEPRESENTATIVE, PRIOR 1O TNE START OF AMY
2356319 I RECUENCY DUNIHG tRD FORMAL TESVING (ACCEPTAMCE OR QURLIFICATION).
DAIVIDERS EFIECTON
(2¢°5), CAPTURE, ACCEPTANCE TESTING (ATP) INCLUDES ARBIEMT PERFORMANCE,
THERMAL AND VIBRATION TESVING, (SPAR/GOVERMMENT REP. -
(2} SINE Om WORST CASE MANDATORY INSPECTION POINT).
COSINE | --e-e-enes
DRIVE UNEXPECTED INTEGRATION OF UMIT TO JOINT SRU - INSPECIIONS INCLUDE
CIRCUITS. MOTION, JOINY GADUNDING CHECKS, COMMECTORS FOR BENI OR PUSHBACK
ALMAVAY, COMTACTS, VISUAL, CLEANLINESS, INTERCONNECT WIRING AKD
AUIO BRAXES, POVER UP TESE 10 THE APPROPRIATE JOINT INSPECIION TEST
PROCEDURE ()1P) ETC.
REDUNDANT PATHS
REMAININGD JOINY LEVEL PAE-ACCEPTANCE TEST INSPECTION, INCLUDES AW
----------- ADIT OF LOVER TIER INSPECTION COMPLETION, AS BUILT
AUTOBRAKES CONF IGURATION VERIFICATION 10 AS DESIGM EfC.
JOINT LEVEL ACCEPTANCE TESTING (ATP)} INCLUDES AMBINET,
VIBRATION AMD THERMAL-VAC VESTING.
(SPAR/GCOVERNMENT REP. - MANDATONY ENSPECTION POINT),
SAMS SYSTEMS INTEGRATION, THE TNIEGNATION OF MECHANICAL ARM
SUBASSENALEES AND THE FLIGHT CABIN EQUIPHENT TO FORM THE SRNS.
ENSPECTIONS ARE PERFORMED AT EACH PHASE OF FNTEGRATION WHICH
INCLLOES GROUNDING CHECKS, THRU MIRING CHECXS, MIRING ROUTING,
INTERFACE CONNECTORS FOR BERT OR PUSH BACK CORTACTS ETC.
SRMS SYSTENS TESTIND - SIRONGBACK AND FLAT FLOOR AMSIENT
PERFORMANCE TEST. (SPARSGOVERNKENT REP. - MANDATORY IMSPECEIOM
POINT)
PREPARED BY: NIVG SUPERCEDING DATE: 11 SEP 88 APPROVED AY: DAVE: 24 JuL 91 CIL REV:

A



Lye - DIT3/SINY

CRITICAL ITEMS LIST

PROMLY

Atger umtm.’[lmmnmmr*—

InER IneA WANE Q1T & rmunt ot
T Ry, otauing alr,
OEICNAY DN CIUSF
2640 1 ACHOME tEn MODE ¢
EXC11ATIOM 1083 of
YoL 1ACE EXCITATION
CENERATOR sicHAL,
arr-6
RETERENCE CAUSE(S):
SHCEMAT L ()
2563119 PREQUENCY
DIVIDERS
(2ee8),
(2) SINE On
COSINE
DRIVE
circulls,
PREPARED BT: HEVG

SRMS

FANLURE FrIfCY
oW
END IHEN

SYSIIM: Elll KILAL SUNSISIEH
Ass'y P/R:STVIORYY

WDV FUNC,
2/
CRITICALITY

RATIONALE fOR lCt[PMNCE
SCREENS: A-Pass, B-PASS, C-PASS

LOsS Ol TACHO
DATA. ARM wiLL
RUNAUAY . TACHO
OHIE WILL
IMELIALE a0
ORAKING, LOSS
Of LINPING
DURING END
EFFECION
CAPTURE.

WoRST Cl$!
UHE!P[CIED
MOTION, JOINT
RUNAWAY,
AUTO BRAKES,

REDUNDAMT PATHS
REMAINING

. AUIOBRAKES

FAILURE WISTORY

YHE FOLLOMING FANLUNE ANALYSIS REPORY(S) ARE RELEVANT:

TAR 3192:
S/ 303 v m1

DESCIIPI ton

L] ZS KHZ QUTPUT, FAILED U24 (AMD 71S HE: [LW 4054))
CMIECHVE ltlll'll

IEJ!CI!O Loy NHD OF MI)"SHC (LHLOS54)

FAR 3313
S/4 305 wNov 09

DESCRIPTION

REFER TO
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CRITICAL 1TEHM8 LIAT FADJEC D ; WS - SYSIEH: ELECIRICAL SUASYSIEM
e mmceneemrce——————— ASSer wonFREUATINT: SEAVD POURR SMPLIPIRN ————  assev p/R: STIAOFNNZY - - T SHELI:
amen ] e | wame, o1r 0 TAILURE MDE farLURE EFrECH KOVR f TUNC.  RATIOWALE FOR ACCEPIANCE 7~
RES, RV, oasulng afr, AMD o i
DESICNAT|OM CAUSt END 11EN tRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
a0 | v | racweseren WDt : 0SS OF 1aCKD OPERATIONAL EFIECTS
EECIIATION 103 OF DATA, ARM WHLL | eeereananaiiaiill
voL1AGE ERCIIATION RUNAUAT, TACHD JOINT AUNAUAY, AUTOARAKES, CANNO! USE COMPUTER SUPPORTED
CINEAATOR SPENAL, g VILL MODES, DIRECT OR|VE AND BACKUP AVAELABLE. AR MILL NOT S1oP
alt-6 INITIATE ALNO AUTOMATICALLY I A% UMDETECIED FALLURE OF [HE AUTQ BRAKES
REFERENCE CAUSE(S): BRAKING, LOSS STSTEM HAS PREVICUSLY OCCURRED.BRAKES CAN BE APPLIED
SHTEWAT IC 1) of LINPING MANUALLY,
2561719 (REQUENCY DURING END
OIVIDERS ETFECION CREY ACTION
(2*°3). caetome, | el
(2} SINE O WORST CASE APPLY BRAKES. USE DIRECT DRIVE.
cosine | -o--e-oeld
oRIVE UNEXPECTED
cincults, MoTIOH, JOINT
RUNAUAY , CAEV TRAINING
AUTO BRAKES. | <oaeee-ia-ais
REDUNDANT PATHS 1HE CREV WILL BE TRAINED TO ALUATS DSSERVE WHETHER THE ARN
AEMALNING 1S RESPONDENG PAOPERLY TO COMMANDS. 1F IT 1SH'T, APPLY HRAKES.
AUTOBRAKES MISSION CONSTRAINT
OPERATE UNDER VEAMIER RATES VITHIN 10 FT OF STRUCIURE.
1HE OPERATOR MUST BE ABLE TO DETECT THAT THE ARM/PATLOAD IS
RESPONDING PROPEALT 10 COMMANDS ViA WINODW AND/CR CCIV
VIEWS DURING ALL ARM OPERATIONS.
ONNSD OFFLINE
VERTFY ABSENCE OF TACHOMETER BITE IN ABE DATA.
ONRSD OMLINE INSTALLATION
HOME
OMRSD ONLINE TURNARDUND
VERIFY ASSENCE OF TACHOMETER BIIE ON ADE DATA,
PREPARED 673 MG SUPERCEDING DATE: 1] SEP B8 APPROVED 8Y:

OATE: 24 JuL 91
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