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CRITICAL ITEM8 LIBT

INEA

IMEA
REF . REV.
Csors | o
FREPARED BY:

NAME, afy, &
prawinc nfr.
DESTCNA | 1OM
ELECINITAL
POVER SWUETCH
aIy-& PER
$PA 34 PER
NS
SCHEMAY IC
2543712

PROJECT: SRHS

FAILURE MODE
AND
CAUSE

MODE :

ND QUTPUT
FROM DKE OR
MORE
SULECHES,

CAUSE(S):
tl; LOSS Of
15y

(2) OPEN Om
SHORIED
D;m!!.

(5)
TRANSFORMNER
FAILURE.
(4}
TRANS IS TOR
FAILURE,
(5) moToR
CURRENT
SENSE
circurt
FAILS OPEN.

JOINT MOTOR

SYSIEM: ELECTRICAL SUBSYSTEM
177 SHEF ) ;

Assey p/RISTIZON

-5 HCIU INSTALLED
ASS'Y NOMERCTR t:—:mnmiﬁmrm —

!lllUHE‘iF;(C(
o]
END 11EM

WILL PRODUCE
REDUCED TOROUE
AND MILL ENTHER
NOT DREVE O IF
1T 1S IN MOTION
WELL SLOwLY
COME T0 REST OR
ONIVE SLOMLY.
ARN MAY TAXE AN
UNEXPECIED
TRAJECTORY. AN
SPA FUSE MAT BE
INTERRUPIED AND
AUTOBRAKES WiILL
BE APPLIED.

WORSE CASE
UNEXPECTED -
MOTION. FREE
JOERT
UMANNUNCIATED .
CREW ACTION
REQUIRED,

REDUNDANT PATRS
REMAINING

R

houm 7 FuC. RATIONALE fOR ACCEPIANCE

/
ERITICALITY

DESICN FEAIURES

SCREENS: N/A

DISCREIE SEMICONDUCION DEVICES SPECIFIED 1O AT LEAST THE Ix
LEVEL OF MIL-S5-19500. AL DEVICES ARE SUBJECTED IO
RE-SCREENING 3¥ AN INDEPEWDANI JESI HOUSE,. SAMPLES Of ALL
PROCURED LOTS/DATE COOES ARE SUBJECTED TO DESIRUCTIVE PHYSICAL
ANALYSIS (DPA) TO VERIFY IME INTEGRITY OF THE MANUFACTURING
PROCESSES. DEVICE STRESS LEVELS ARE, DERAVED [N ACCORDANCE
WEIH SPAR-ANS-PA.00Y AND VERIFIED BF DESIGN REVIEW.

ALL RESISTORS AND CAPACITORS USED IN THE DESIGH ARE SELECTED
FROM ESYABLUSHED RELIABILITY (ER) TYPES. LIFE ENPECTANCY IS
INCREASED BY ENSURING THAT ALQ ALLOWABLE STRESS LEVELS ARE
DERATED IN ACCORDANCE WITH SPAR-RMS-PA.D03. ALL CERAMIC AND
ELECIROLYTIC CAPACITORS ARE ROUTINELY SUBIECIED IO
RADIOGRAPHIC INSPECTION.

IRANSFORMERS AND INDUCICHS ARE DESIGNED SPECIFICALLY FOR |NE
APPLICATION. FHESE ARE OROID - WOUND AND UTILEZE A FERRIIE
CORE MATERIAL. CHOICE DF VIRE SIZE AND OF INSULATION MATERIALS
ENSURE JHAT THE DERAYING REQUIREMENTS OFf SPAR-RNS-PA.Q0) ARE

COMPARATORS AND OPERAT)ONAL AMPLIFIERS ARE STANDARD | INEAR
IMTEGRATED CIACULIS WETH MATURE MANUFACIURING TECHNOLOGY .
APPLICATION CONSTRAINIS ARE 1N ACCORDANCE witH

SPAR-RNS -PA.D0],

. DAIE: 1Y aH 91 Ry g
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CRITICAL ITEM8 LIST

FMEA
REF .

3078

PRCIARED BY:

THEA
REV.

NAME, Qf7, I
praving #fy.
DESTGNANTOH

POVLAR SWIICH
OIT-& PER
SFA 34 PER
RKS
SCHEMAYIC
25637112

NI NG

EtECIRICAL

FAILURE MODE
AND
CAUSE

551 iU g SR SO B rrier———  S13I g st

ranome eoreet | ol s mme mariomie Ton ecertoce |
!HDD'I"IEH tlllf'!’:l'llll'_ SCREENS: W/A

o woron T heceptance jests T ‘

HONE :
MO OUIPUT
TRON DHE OR
MOR E
SUITCHES.

CAUSE(S):
(l; LDSS of
5V

(2) OPEX OA
SHORTED
DIODES.

t3)
TRANSFORNER
TAILURE.

{4}
TAANSTS 108
FAILUAE.
{5) norom
CURRENT
SEMSE
Circult
FARLS OPEN.

SUPERCIDING DAVE:

WILL PRODUCE
REDUCED 1OROUE
AND WILL EITHEN
NOT DRIVE OR IF
T 1S 1N MOTION
WILL sLowly
COME 10 RESI On
ORIVE SLOULTY.
ARM MAT TAKE AN
UNENPECTED
TRAJECTORT. AN
SPA FUSE MAY BE
INTERRUPTED AMD
AUTOBRAKES WELL
BE APPLIED.

UORST CASE
URENPECIED
HOTION. FREE
JOINT
UNANMUNC IATED.
CREW ACHIOM
REQUIRED .

REDUNDANT PATHS
REMAENING

NUHE

THE SPA IS SUBJECTED 10 IHE FOLLOVING ENVIRONMENTAL TESIING AS
AN SAU,

0O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE &

0 VHERMAL : PLUS 70 DEGREES C 10 -25 DEGREES C DURALION -

I 172 CroLes

THE SPA 1S IHEM TESIED AS PARI OF Ing JOINTS ACCEPIANCE TESIS
(VISRATION AND THERMAL VACULM 1EST). '

THE SPA'S/JOINIS UNDERGO RMS SYSTEM TESIS (1P518 RN
SIRONGBACK AND 1P$52 FLAI FLODR TESTS) WHICH VERIFEES IHE
ABSENCE OF THE TAILURE MODE.

OQUALIFICATION TESTS

THE SPA IS SUBJECIED 1O THE FOLLOVING SRY QUAL IFICATION YEST
ENVERONMEWTS. THE SPA WAS ALSO TESTED AS PART OF TME JOINI
QUALTFICATION TESIS,

VIBAATION:

SHOCK :

LEVEL AND DURlTIB!l - REFEREMCE TABLE ¢
L]
206711 MS/3 ANES (6 DIRECTIONS)

THERMAL VAC: +B) DEGREES € 10 -35 DEGREES C (& CYCLES)
1R10%*58 108k

HUMIDITY:
0 EMC:

TESTED MITH THE SHOULDER JOIWT

MIL-S10-461 AS NODIFIED BY Si-E-0002 (1ES)
CEO1, CEQY, €SO0, €S02, €S0, REO1,
RED2 (#/8). RSO}

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEHICLES) JsC 16987

DAIE: 1 g0 91
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CRITICAL ITEMB LIST

FHEA IMEA NARE QTY, ¢ FAILURE MCDE FAILURE EFFECT
REF . REV, oraulng off . AND on
DESICHATION CAUSE END 11EM
075 0 ELECIRICAL MODE : JOIMI MoIoR
POVER SUITCH N0 OUIPUT VILt PRODUCE
Q1Y 6 PER FAOM OWE OR REDUCED TOROUE
SPA 34 PER MORE AND WILL EITHER
Rus SVEFCHES, NOT DRIVE Ok I
SCHEMATIC IT IS N Motion
2563712 CAUSE(S): VILE SLowLY
“l 0SS oF COME 10 RESI o
sthy DAIVE SLOULY.
{2) OPEN OB ARM HAT TAKE AN
SHOATED UNEXPECIED
D100, IRAJECIORY, AN
(B} SPA FUSE MAY pE
INANSF ORMER INTERRUPTED AND
FAILURE. AUTORRAKES wiLL
(4) 8E APPLIED.
IRANS IS TOR
FAILURE .
{5) WotToR
CUARENT
SENSE
circuty
FAILS OPEN, WORSE CASE
UNENPECTED
MOTION. FAEE
JOINT
UNANNUNCIATED ,
CAEM ACTION
AEOU RED.
REQUNDANT PATHS
REMAIMING
HIA
&
PREPARED BY: MG SUPLACEDING DATE: NUKE

—_—

PROJECT: SAMS (-5 MCIU INSTALLED
ASS'y NoMERATT ITﬁH!: SEAVO PORE.

SYSTEM: ELECIRICAL

SUBSTYSIEN
Ass'y psRSTILOEIY 7Y

4. S

F«om ¢ FUNC,
1

CRITICALEYY

AAVIONAME FOR ACCEP IANCE
SCREENS:

LI

IIMI;SP[U IDHS o

UNIIS ARE MANUFACIURED UNGER DOCUMENTED QUALITT CONTROLS.
THESE CONTROLS ARE EXERCISED THROUGHOUT DES IGN
PROCUREMENT, PLANMING, RECEIVING, PROCESSING,
ASSEMBLY, YESPING AND SHIPPING DF THE UNITS. MANDAIORY
INSPECYIOM POINIS ARE EMPLOYED AT VARIOUS STAGES Of
FABRICATION ASSEMBLY AND TESE. GOVERWMEMI SOURCE
INSPECTION 1S INVOKED AT VARIOUS CONIROL LEVELS,

EEE PARTS [NSPECIION IS PERFORMED AS REQUIRED BY
SPAR-AMS-PA. 001, EACH ECE PARS tS OUALRFIED
1O THE AEQUIREMENTS OF [HE APPLICABLE SPEC|F

EEE PARTS ARE 100X RE-SCREENED IN ACCORDAMCE Uiy

REQUIREMENTS. BY AN INDEPENDENE SPAR APPROVED T1ESTING
FACILITY. DPA IS PERFOAMED AS REQUIRED
SELECTED SX OF PARIS, MAXIMM 5 PIECES

HINIMUM 3 PLECES
EACH LOT NUMBER/DATE {0DE Of PaRTS REce|

vED.

SHEEL: _ 3

PABRICATION,

AT THE PARI tEVEL
ICATION. ALL EEE

BY PA.DOY OM A RANDOWY Y

foR

VIRE 1S PROCURED O SPECIFICATION MIL-u-22759 o HIL-u-81Y81

AMD INSPECTED AND TESTED 1O NASA JSCMBOBO

NECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE
IOENSIFLED EN THE PROCUREMENT OOCUMENIS  THAT WO PMYSICAL
DAMAGE NAS OCLURRED 10 PARTS DURING Si1bMENT THAT THE

RECEIVING DOCMENIS PROVIDE ADEQUAYE TRACEAS|L
AKD SCREENMING DATA CLEARLY IDENYIFIES ACCEPTABLE PARIS

SEANDARD WUMBER

P54 .
AS

ETY INFORMATION

PARTS ARE [NSPECIED THROUGHOUT MANGFACIURE AND ASSEMBLY AS

APPROPRIAIE 1O THE MANUFACTUR ING SIAGE COMPLEIED. THESE
3

INSPECTLDNS INCLUD

PRINIED CIRCing
ARD ADEQUACY OF

BOARD INSPELT 0N
PLATED THROUGH MOLES,

COMPOMENT MOUNTING INSPECTION TOR CORRECT SOLDERING vire
LOOPING SIRAPPING ETC. OPERATORS AMD
ano CerloFien 1o whsa

BY JSC OABOOA.

CONFORMAL COA1ING INSPECTION FOR ADEOUATE PROCESSING i
PERIORMED USING ULIRAVIOLETD LIGHT TECHNIQUES .

POSt P.C. #D, INSTALLATION INSPEC)|ON CLEANLINESS AND
VORKMANSHIP (SPAR/GOVERNNENT

P.C. 8D INSIALLATION INSPECTION, CHECK foR
ENSTALLATION, ALIGWHENT OF moARDS
MATING, MIRE ROUTING, SIRAPPING of

CORRECY BNARD

WIRES £1C.,

PRE - CLOSURE INSPECTION, WNRENMANSH{P AND CLEANL INESS
(SPAR/GOVERWMENY REP. - HANDATOR Y INSPECTION POINT)

PRE-ACCEPIANCE TEST INSPECTION, WHiCH INCLIDES AN AT Of
LOWER TIER INSPECTOM CmPlETIC‘N, AS Bunt CONF IGURAT TN
VERIFICATION 10 AS DESIGN E1C., (MANDALORY TMSPECTi0N POIN

DAME: 11y 91

FOR TRACK SEPARATION, DAMAGE
INSPECTORS Ale IRAINED

WHB 5300.4(3A) STANDARD, AS WODIZ €D

REP. MAWDATORY INSPECTION POINI)

PROPER CONNEC [OR CONTACT

ty.

CH Riv,
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THEA
RET .

YOS

FRUFPARED 87

L L]
LI

MIWG

NARE @ty B
pravivg ofr.
DESICMALEDM

ELECIRECH)
POV SVIICH
alr & PER
SPA 38 PER
RHS
SCHERATSC
25631112

PROJICT: -5
ASSY umtﬂt[lTﬁIEE1tl

tatuat mot
ann
[MISE

nang

HO DUtPUt

FROM ONE OR

MORE

SWITCHES.

CAUSE(S):
H; LOSS of
+15v

(1) OPEN OR
SHORTED
OI0DES.

5 ))
IRANSFORNER
I:ILUI!.

t4)
TRANS | STOR
FAILURE.
(5] Moron
CURRENT
SENSE
CIRCUIT
FAELS OPEN.

éUl'[RE[DING DAIE:

SANS

MLV

SYSTEM: ELECIRICAL

SUBSYSTEN
ass'y p R SITEDFTYYY

PAILURE EHFECY
oN
END 116N

JOINT BOIDR
WILL PRODUCE
REDUCED ToROuE
AND WILL EITHER
NOT DRIVE DR |F
15 1S In MOTION
WILL Stouwy
COME TO RESI OR
DRIVE SLpuLY,
ARN MAY TAXE AN
UNENPECIED
TRAJECIORY, AN
SPA FUSE MAY BE
INTERRUPTED AND
AUTOORAXES WiLL
BE APPLIED.

WORS) CASE
UNENPECTED
HOTION. FREE
JOINY
UNAMNUNCIATED .
CREW ACTION
REQUIRED,

REDUNDARY PATHS
REMAIRING

INSTALLED
maxrl‘vTTmI\

NUNE

HDWVR 7 FUMC, RAVIOWALE FOR ACCEPTANCE

SCREENS: N/A

171
CRITICALITY

A TEST READINESS REVIEW
FEST PERSOMNEL  1EST DOCUMENTS
VALIDATION Sialus
QUALITY ASSURANCE
RELIABELETY,

EN CONJUNCTION MITH ENGINEERING
CONF IGURAT 1 OM

CIRRY WHICH INCLUDES VERIFICATION CFf
TEST EQUIPMENT CALIBRATION/
AND HARDWARE CONFIGURATION 1S CONVENED BY

CONTROL, SUPPLIER AS l&Pll(lﬂlE,

AND THE GOVENMENI REPRESEWTATIVE, PRIDR [Q THE START OF ANY

FORRAL TESIENG (ACCEPIANCE OR whlfl[!llﬂu).

ACCEPTANCE VESYING (ATP) INCLUDES AMBLENT PERTOAMANCE ,
FHERMAL AND VIQRATION TESVING, (SPAR/GOVERMMENT REP.
MANDATORY ENSPECIION POINIT),

IHIEGRATION OF UNE! 10 JOINI SRY - INSPECY IONS INCLUDE
GROUND IMG CHECKS, LONNECIORS FOA BENT OR PUSHBACK
CONFACES, VISUAL, CLEANLINESS, IMIERCOWNEC! WIRING AND
POVER UP TEST 10 THE APPACPRIAIE JOINY INSPECIIOM TEST
PROCEDURE (I1e) EINC.

JOINE LEVEL PRE-ACCEPIANCE TEST INSPECTION, INCLUDES AN
AUDIM OF LOWER TEER [NSPECYION COMPLET IO AS auILy
COMFIGURAYION VERIFICATION 1O AS DESIGN Efc.

JOU .V LEVEL ACCEPIANCE TESIING (AIP) TNCLUDES AMBIMET,
VIBRATION AND THERMAL-VAC 1ESTING.
(SPAR/GOVERHMENT REP. - MANDATORY INSPECTION POINY),

SKNS SYSIEMS INTEGRAIIOH

THE INTEGRATION OF MECHANICAL ARM

SUBASSEWBLIES AWD THE FL|cHT camn EQUIPNEMT 10 FORM THE SRMS.
INSPECTIONS ARE PERTORMEQ Al EACK PHASE Of INTEGRATION MHICH

INCLUDES GROUNBING CHECKS
IMFERFACE CONNECIORS FOR BENT OR PUSH BACK CONTACTS E1cC,

SRNS SYSTEMS TESTING - SIRONGBACK AND FLAT FLOOR AMBIENT
:!?IGMHEE TEST. (SPAR/GOVERNMEMI REP.
oY)

. DATE: 10 stn 91

—

h

THRU WIRING CHECKS, WIRING ROUT NG,

© MANDATORY INSPEC!ION
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CRITICRL ITEM8 LIBT

PROJECT: SRMS (- m:w lnsmun SYSIEM: ELECIRICAL SUBSYSTEM
TTTTmTEmemme- Assey lmfm’ﬂlh 0820111 ass'y o/R: STTEOFTY N7 T skeer:
MANE, afy, 1 FANWRE WODE | FANLURE Errecr | wown 7 FUNC, RATIONALE OR ACCEPTANCE
orauiuG mfr. AND oM 171
DESICNATION CAUSE END ITEN CRITICALILY SCREENS:  W/A
ELECTAICAL HOOE ; JOINT MOTOR FAILURE HISTORY
POVER SUITcH | wo ouiput wiie propuce | LD TN
o1Y-§ PER FROM ONE ON REDUCED fOROUE
SPA 34 PER MORE AND WILL EITHER THERE HAVE QEEN 30 llllUﬂES ASSOCIAIED WIIH THIS FAILURE
NS SVIECHES. MO OAIVE OR {F WODE OM THE SAMS PROGRAN
SCHENATIC 1T 1S IM MOT 10N
2563712 CAUSE(S): WILL SLOWLY
: u; LOSS of COME TO REST ON
18y ORIVE SLOWLY.
(2) oPEM oA ARM MAT YAKE AN
SHORTED UNENPECTED
Dl00€ES. TRAJECIORY. AN
1) SPA FUSE MAY 8F
TRANSTORMER INTERRUPTED AND
FAJLURE, AUTORRAKES WILL
() BE APPLIED.
TRANS|STOR
FAILURE.
(5) MafoR
CURRENT
SENSE
cracuy
FAILS OPEN, WORST CASE
UNENPECTED
MOTION. FREE
JOINE
UMANNUNC | A 120,
CREM ACIION
REQUIRED,
REDUNDANS PAIHS
REMAIN I NG
N/A
NFG SUPERCEDING DATE: NONE —_ DATE: 11 JutL 9} ChREV:

PREPARED BY:

IN[I

IMER
REF REV.
o3 | o

_u

Lo

LEL L) SN

o
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Li.Tas
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CRITICAL ITEMB LISBT

Cimea | orkea
REF . REV.
wrs [ o
P'R[PMI[I;IV ;'f:

MENG

NAME  QlY

[ 1
prauing ads.
DESTGHAT 1N
ELECTRICAL
POVER SUITCH
01T-& PER
SPA 34 PER
RMS
SCHEMATIC
2563712

PROJECT: SRMS (-5 MCIU [NSIALLED SYSIEM: ELECTRICAL SUBSYSTENM
ASS'Y NOMe T SERVD POIE ass+y p/RSTILOFTY SHEET:
FAILURE MODE FAFLURE EFFECT HOMR 7 FUKNC, RATIOMALE FOR ACCEP [ANCE
_ AND N 171
CAUSE END J1EM CRITICALIYY - SCREENS: M/A
MOOE : J0INT HOTOR OPERALIONAL EFTECIS
NO DUTPUT WillL PRODUCE | - e-ee.lllTUL
FAOM ONE OR AEOUCED TOROUE
MORE AND WILL ElIHER ARN DOES NOT RESPOND PROFERIY TO HAND COMIROLLEM COMMANDS OR
SWITCHES. NOI DRIVE OR IF AUTO SEQUENCES. CREW TNHERENTLY COMPENSATES FOR ANY UWDESIRED
11 1S 1IN MOTION ARM IRAJECTORY 1N MANUAL AUGMEMIED WODES,
CAUSE(S): VILL SLOWLY
¢1) LOSS of COME 10 REST OR IF AUTOBRAXES ARE APPLIED, CREW CAN OVERRIDE A SYNGIE FAILURE.
15y DRIVE SLODuLY.
(2) OPEN OA ARM MAY TAKE AM TREM ACTION
SHORTED UNEXPECIED | ce-i.l.
OI0DES. IRAJECIORY, AN .
iy SPA FUSE MAY BE APPLY BRAXES. SELECT BACKUP.
ERANSF ORMER INTERRUPTED AND
FAILUE. AUIOBRANES WILL CREV TRAINING
4y 8F APPLIED. | ..ol
TRANSISTOR
FAILURE. THE CREV \HLL BE TRAINED 10 DBSERVE WHETHER THE ARM 1§
(5) MOI0A RESPONDING PROPEALY 10 COMMANDS. IF 1T $SN°*F, APPLY BRAKES.
CURRENT
SENSE
crcune MISSION COMSTRAINT
FAILS OPEN. WORS! CASE | -..e..ooooiloLl
UNEXPECTED OPERAIE UNDER VERMIER RATES WITMIN YO FT OF SIRMCIURE. THE
MOVIOM. FAEE OLPRATOR MUST BE ABLE 10 DETECY THAY THE ARM IS RESPOND ING
Jomt PROPERLY 10 COMMANDS VEA WINDOW AND/OR CCIV VIEWS DURING ALL
UNANKUNCIATED. ARM OPERATIONS,
CAEW ACTION AUTO IRAJECTORIES MUST BE DESEGNED 1O CONE NO CLOSER THAN § F1
REQUIRED . FROM STRUCTURE.
REDUNDANT PATHS
REMAINING
--------------- OMASD OFFLINE
WA e

SUPERCEDING DAVE: NUNE

IN COMPUIER COMIROLLED MODE
VERIFY JOINT RAIES FOR EACH JOIN|

OMRSD OMLINE INSIALLATION

FOR EACH JOINT IN SINGLE MODE
VERIIY VACHO 'SIGHATURE

BAE: IV UL 91 ) Rev:
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