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CRITICAL ITEM8 LISBT

lH(l._ FNER

AEF, REv,
Cnss | o
FRIFARLD .':' o

MAME QiYL
orauluc off.
OISICNATIOM

SPA IMTER-
COMNECT 10N
DiACEAN
2569718,

TATLURE NODE
AND

MOOE :
1033 or 28v
10 $PA.

CAUSE(S):
(1 Input
FIEVER s ..

@
A Lo R S B

—
W f e,
i
CRETICALIY

HAIURE Errecy
ou
END 1TEN

1038 Of ARILIIY
10 DRIVE i01M0
I PRINE mODE .
SPA FUSES MiLL
Iov, Joiwt
FAILS FREE,
AUTOBRAKES ARE
APPLIED. ARM
COMES 10 REST,
L0sS of
COMPUTER
SUPPORTED
NOOES. 1D/exD
FLAS DEPENDEN)
o

HOTOR
DIRECIION owLY,
LOSS OF LINeING
DURING END
tFECION
CAPTWME.

WORSI CASE
FREE JOIMI.
UNEXPECIED
MO100%,
AUIOBRAKES .

REDUNDANI PATHS
REMAINING

1) AutOsRAKES
{10 sArt

THE SYSTEM)

2) SACK-LP
DRIVE AND FMD
EFIECION MANUAL
DAIVE WODES (1O
SECURE
ORBITER).

SUPERCEDING DAIE: NONE

DESICH FEATURES

INCAEASED BN Ewsy
OERATED & ACCOAD

CLECIROLYIIC CAPACHION

RATIONALE FOR ACCEPTAMCE
SCAEENS:

SYSIEM: gL TRICAL SUBSYSTEN
ASSHy ni"‘: §n!nnm—————' SHEET :

A-PASS, B-PASS, C-PASS

CAPACIIONS USEC 1M VHE DESICN ARE SELECTED
FAOM ESIAOLISHED RELEARILINY CER) TYPES, LIfE EXPECIANCY )8
NING THAY ALt ALLOWABLE SIRESS LEVELS ARE

ANCE

UHIH SPAR-MMS-PA, 00V, ALL CERAMIC AND
S ARE MOUTINELY SUBJECTEC fO

MADIOGRAPHIC INSPECIION.

TRANSFORMERS AND |NDUCIORS ARE DESIGMED SPECIFICALLY FOR TkE
APPLICAVION, IHESE ARE 10MOID - WOUND AND UIPLIZE A TERRIIE,

CORE MANERRAL, CH

ENSURE THAY THE DERAIE
KET,

01CE

OF WIRE SIZE AN OF INSULATION MATERIALS
NG REQUIRERENTS OF SPAR-RMS-PA_00) AR

OISCREIE SEMICOMDUCIOR DEVICES SPECIFIED TO AP LEAST THE Iy
LEVEL OF MIL-$- 19500, 0

NE-SCREEMING OF AR IND
PROCURED LOIS/DAIE (OO
ANALTSIS (DPA} 10 vERY

ALL DEVICES ARE SUBJECTED |

EPENDANT TESE WOUSE. SAMPLES OF aLL

ES ANE SUSJECIED 1O DESTAUCFIVE PHYSICAL
FT THE INVEGRITY OF InE MHANUTAC A ENG

PROCESSES. DEVICE SEMSS LEVELS ARE, DERAIED IM ACCOMDANCE
WIS SPAR-RNS-PA.003 AND VERIFIED BY DESIGN REVIEY,

—
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CRITICAL ITEMB LIST

ASS'Y NOM

PROJEC!: SRMS !-S MC Iy INST!llEgI

NAME Q1Y ¢

FAILURE MCDE

PREPARED @Y :

- MEWG

fHEA FNEA
RET. [EV. paavlng atr, AND
DESTGNALION CAUSE
1154 0 SPA INIER- NODE ;
CONNECTTON LOSS OF 28v
DIAGRAN 10 sPA.
2583714,
CAUSE(S):
) Ineut
FILYER S.C.

SYSTEN:
ASSY PN

END tTEM

DURING EMD
EFFECTOA
CAPTURE.

WORST CASE
TREE JOINY.
UNENPECIED
NOTION,
AUTOBRAKES.

REMAINING

(10 SAFE
THE SYSTEM)
2) BACK-UP

ORIVE MODES
SECURE
ORBITEN).

;ll;iﬂé[ﬂlllﬁ DATE: NOME

[ IATLURE ErFECt
D

LOSS OF ABILITY
10 DRIVE Join)

AUIDBNAKES ARE

DIRECTION OwLY,
LOSS OF Limeing

REDUNDAME PATHS

t) AULOBRAKES

DRIVE AND END
EFFECIOR MANUAL

ACCEPIANCE TESIS

IN PRIME MODE. THE SPA

SPA FUSES WL AN SR,

BLOM, JOINT

FAILS FREE. O VIORATION: LEVEL AND DURAIION -

ABSENCE OF THE fAILURE MODE.
QUALEFICATION TES!S
OQUALIFICATION 1ESIS.

O YIORATION:
0 SHOCK:

0 THERMAL vAC:
1K10%*6 100

WUNIDITY:

EMC:
CED1, Ce03, cso1,
REO2 (N/B), RSD1)

FLIGHT EHECKOUT

PORS OPS CHECKLIST (ALL VEHICLES)

{10

LEVEL AND DURATIOM -
20G/11 M5/3 AXES (& DIRECYIONSY
+0) DEG“ES'E 10 -36 DEGREES C (8 CYCLES)

LECIRICAL SUBSYSTEM
NLoFIYy

Hou / runc. RATIONALE FOR ACCEPTAMCE
/
cRITiCALTY SCREENS: A-PASS, B-PASS, C.PASS

REFEREMCE TABLE &

SIROHGBACK AND TPS52 FLAT FLoOR IESTS) WHICH VERIFIES THE
13

REFERENCE TABLE &

TESTED WITH THE SHOULDER JOIwt
MIL-SID-44T AS MODIFIED BY S

€502, CS0S, REO?

48C 16987

DAIE: 10 st )

IS SUBIECTED 1O THE FOLLOMING ENVIROMMENTAL TESTING AS

APPLIED. ARN 0 THERWAL: PLUS TO DEGREES € TO -25 DEGREES C DURATION -

COMES 10 REST. ¥ 172 CICLES

LOSS oF

COMPULRER THE SPA IS THEN TESTED AS PARY OF THE JOINTS ACCEPTANCE VESTS
SUPPORTED (VIBRATION AND THERMAL VACLUM TEST). .

MODES., FuD/BKD

FLAG DEPEMDENT THE SPA'S/JOINTS UNDERGO RMS SYSIEN TESIS (IP518 RNs

ON MOTOR

THE SPA IS SUBJECTED TO IHE FOLLOUING SRU DUALIFICATION TES)
ENVIRONMENIS. THE SPA WAS ALSO TESTED AS PART OF IHE JOINI

-E-0002 (1ES)

CIv Riv:

la
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FHEA
REF,

3158

HREPARID BY:

WAHE, 01T
pRauing afr,
DESIGNATION
SPA INIER-
CONNEC I 10N
DIAGRAM
2583718,

PROJECT: SRMS (-5 MCIU [NSTALLED SYSTEM: ELECIRICAL SUBSYSIEN
ASS'Y NomESTTA t?"!tl?&“ﬁdﬂ!l TR  assev p/b: SIVEORNTFT —— ——
FAILURE MCODE FATLURE EFFEC! HOWR / FUNC. NATIONALE FOR ACCEPTANCE
AND ON Z/m
CAUSE END ITEW CRITICALITY SCREENS: A-PASS, B-PASS, € PASS
MODE : LOSS OF ABILITY QA/INSPECTIONS
LOSS OF 28v T0 ORIVE Jorer | ... lllU LU
10 $PA. IN PRIME MODE,
SPA FUSES WILL UNIES ARE MANUFACTURED UNDER DOCUMENIED OUALITY COWTROLS.
CAUSE(S): SLOV, JOINT THESE COMIROLS ARE EKERCISED VHROUGHOUT DES|GH
€1} tipul FAILS FREE. PROCUREMEN], PLANNING, RECEIVIMG, PROCESS NG, FABRICAIION,
FiLrer s.c. AUIDBRAKES ARE ASSEMOLY, PESTING AND SHIPPING Of THE UNITS. MANDAIORT
APPLIED. ARM INSPECIIOM POINTS ARE ENPLOYED AT VARIOUS SIAGES OF

Surta[(nluu DAIE:

COMES [0 REST,
LOSS OF
COMPUTER
SUPPORTED
MODES. Fup/sExn
FLAG GEPENDENT
ON MOTOR
DIRECHION OwLY,
LOSS OF LINPING
CURING END
EFFECION
CAPTURE .

WORST CASE
FREE JOINE.
UNENPECIED
HO110M.
AUTOBRAKES .

REDUNDANT PATHS
REMAIMING

1) AUTOBRAKES
(10 SArE

THE STSTEN)

2) BACK-LP
ORIVE AND EWD
EFFECTOR MANUAL
DRIVE MODES (T0
SECURE
ORBITER),

FABRTCATION ASSEMELY AND TESE. GOVERHMEN! SOURCE
INSPECTION IS INVOKED AT VARIOUS CONIROL LEVELS. |

EEE PARIS INSPECTION IS PERFOAMED AS REQUIRED BY ,
SPAR-RHS-PA.003. EACH EEE PART IS OUALISIED AT THE PART tEVEL
10 YHE MEQUIREMENTS OF [HE APPLICABLE SPECIFICATION. ALL EEE
PARYS ARE 100X SCALENED AND BURNED TN, AS A MINIMM,  AS
NEQUINED BY SPAN-AMS-PA.00), BY THE SUPPLIER. lDlllllOHlll'l‘,
EEE PARIS ARE 100X RE-SCREENED INM ACCORDANCE WllH
REQUIREMENTS, BT AN |WDEPENDEMI SPAR APPROVED TESTING
FACILIIY. DPA IS PERFORMED AS REQUIRED aY PA.0O5 OM A RANDOHL ¥
SELECIED 5% OF PARIS MAKEMUM 5 PIECES HINIMM 3 PEECES FOR
EACH LOT NUMBER/DATE {ODE OF PARTS IECEI\FZD.

WIRE IS PAOCURED 10 SPECHFICATION MIL-W- 22759 OR MIL-W-B1181
AWD INSPECIED AND TESIED 10 NASA JSCHBORD STAMDARD NUMBER 95A.

RECEAVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENIIFIED IN THE PROCUREMENT DOCLMENFS. [HA1 NO PHY¥S|CAL
DAMAGE HAS DCCURRED 10 PARES DURING SH} MENT  THAT THE
RECE|VING DOCLMENTS PAOVIDE ADEQUATE Taaceapluiry SMFORNATION
AND SCREENING DATA CLEARLY IDEMILFIES ACCEPIABLE PARTS,

PARIS ARE INSPECEED 1HROUGHOUL MANUFACTURE AND ASSEMBLY AS
APPROPRIAIE TO THE MANUFACIURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

PRINIED CIRCUIT BOARD INSPECTION FOR TRACK SEPARAYICH, DAMAGE
AND ADEQUACY OF PLAJED THROUGH HOLES,

COMPOMENT WOUNTING INSPECTEOM FOR CORRECT SOLDERING. WIRE
LODPING, SIRAPPING ETC. OPERATORS AMD IMSPECIORS ARE IRAINED
W0 CERTIFIED 10 NASA WRB 5300.(3A) STANDARD, AS MODISIED

BY JSC 085004,

CONFORMAL COATING INSPECTJON FOR ADEQUATE PROCESSING IS
PERFORMED USING ULTRAVIOLET LICHI TECHNIOUES,

POST P.C. 8D, INSTALLATION INSPECEION, CLEANLINESS AND
WORKMAMSHEP (SPAR/GCOVEANNEN] REP. MAMDATOATY INSPECIION POINI}

P.C. 8D, INSIALLAIION IMSPECTION, CHECK fOR CORRECT BOARD
JUSTALLATION, ALICHMENT Of BOARDS . PROPER CONNELTOR CONTACH
MATING, WIRE ROUTING, SIRAPPING OF WIRES EIC.,

PRE - C1 OSURE INSPECTION, WORKMANSH|P AND CLEANL INESS
{SPAR/GOVERNMENT REP. - MAKDATORY INSPEC!IOK POINI}

PRE ACCEPTANCE IEST INSPECTION, WNICH INCLUBES AN AUDIY OF
LUWER TIER INSPECTION CONPLEIION, AS BUIL) CONFTGURA N 1 ON

NOowE

VERIFICATION TO AS DESIGH EYC., {(MANDATORY INSPECTION POINT ),

—_—

BATE: 1t JUl-éi B
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CRITICAL ITEMB8 LISBT PROJECY: SRMS (-5 MCIU [NSIAL m! SYSTEM; ELECIRICAL SUBSYSTEM
et e ———— ASSty um{ﬂfmvﬁ'mh Assey P/ STYAITYTT7 SHEET: __ &

IMEA IMER NANE, Q1Y, & FATLURE MODE FAILURE EFFECY HOWR / HMNC, RATIONALE FOR ACCEPTANCE
REF. REV. pRawing afs. AND oN 2/
DESIGWATION CAUSE EHD 116N CRITACALITY SCREEMS: A-PASS, B-PASS, C-PASS
1158 0 SPA INTER- HODE : LOSS OF ABILITY
COMNECTIOM LOSS OF 28v 10 ORIVE JOINI A TEST READINESS REVIEW (1AR) WHICH INCIUDES VERIFICATION OF
DIAGRAN 10 SPA. IN PRIME MODE. TESY PERSOMNEL TEST DOCUMENIS, 1EST EGUIPMEN] CALIBRAI]ON/
2563718, SPA FUSES WILL VALIOATION STAlUS AND WARDUARE'CONFIGURARION IS CONVENED BY
CAUSE(S): BLOM. JOINI OUALITY ASSURANCE IN CONJUNCTION UITH ENGINEERENG
(1) NPT FAILS FREE. RECIABILITY, CONFIGURAIION CONTROL, SUPPLIER AS ABPLICABLE,
fFILTER S.C. AUTOBRAKES ARE AND THE GOVENMEME REPRESENTATIVE, PRIOR 10 THE START OF ANG
APPLIED. ARM FORMAL TESTING (ACCEPTANCE OR CUALEFICATION) .
COMES TO mESS,
1055 of ACCEPYANCE TESTING {ATP) INCLUDES AMOTEN! PERFORMANCE,
CONPUTER TRERMAL AMD VIBRATION TESTING, (SPAR/GOVERWMEM] REP. .
SUPPORTED MAKDAIGRY INSPECFION POINT}.
HODES.  FW0/BND
FLAG DEPENDEN! INTEGAATION OF UNII TO JOINT SRU - INSPECIIONS |NCLUDE
ON HOIOR GROUNDING CHECKS, CONNECTORS FOR BENT OR PUSHBACK
DINECIIOR ONLY. COMTACIS, VISUAL, CLEANLINESS, INIERCONNELT WIRIHG AWD
L0SS OF LIMPING POUER UP TEST T0 THE APPROPRIAIE JOI¥1 INSPECTtOM TESIT
OURING END PROCEDURE (11P) Eic.
ErFECTON
CAPTURE, JOINT LEVEL PRE-ACCEPRANCE TES) INSPECIION, INCLUDES AN
AUDIT OF LOVER TIER INSPECTION COMPLETION 'AS BUILI
COPTIGURATION VERIFICATION 10 AS DESIGH €fc.
JOINT LEVEL ACCEPIANCE TESIING (ATP) INCLUDES AMBINEY,
VIBRATION AND THERMAL-VAC 1ESTING.
WORST CASE (SPAR/GOVERNKENT REP. - WANDATORY INSPECTION POINI).
FAEE JOINT, SRS STSIEMS INVEGRALION THE INTEGRATION OF MECHAWICAL ARM
UNEXPECTED SUBASSEMBLIES AND THE FLIGHI CAGIN EQUIPMENT [0 FORM IHE SRS,
HOTION, INSPECYI0HS AAE PERFORWED AT EACH PHASE OF IWTEGRA]IOM UHICH
AUTOBRAKES INCLUDES GAGUNDING CHECKS, THRU WIRING CHECKS, VINENG ROUTING,
INTERFACE CONMECTORS FOR BENT OR PUSH BACK COMIACTS EIC.
REDUMDANT PATHS SANS SYSTENS TESIING - STRONGBACK AND FLAT FLOOR AMBSENT
REMAINING :g:ﬁmnct VEST. (SPAR/GOVERNMENT REP. - MANDATORY IMSPECI|ON
1} AUSOBRANES
{10 SAFE
[HE SYSTEM)
2) DACK-uP
DRIVE AND END
EFFECION HANUAL
DRIVE NODES (10
SECURE
ORI TER),
el
PREPARED BY: MIWG SUPERCEDING DATE: WONE — DAIE: 11 an 9y LIt REV: B

19ve
LLlY
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IF.

CRITICAL ITEMB LIBT

FMEA THEA NAmWE o Qfr, &
RES . REV. pRaviug afs
MSIGMANION
1158 0 SFA INTER
COMNECIION
OIAGRAN
2563716,
PRIPARET ar:— T

PALIURE WIDE
L1}
CAUSE

L1/ ]
LO%S orF 28y
10 SFA,

CAUSE(S):
{1 ket
FILTER S.C.

SUPERCEDING DAIE:

PROJEC

ASSY nm? EPF!Y&IF'S;W&! it E‘ i

SYSIEM: El[tllﬂ[ll SUBS\'SI[H

rm Ass-r PfT_Sﬂl

FALLURE [HE(I
ON

END 1TENM
LOSS OF ABiLItY
10 DAIVE JoINE
IN PRIME MOOE.
SPA FUSES WILL
oW, JOINT
FAILS FREE.
AUTOBRAKES ARE
APPLIED. ARM
COMES 1O REST.
LOSS Of
CORPUTER
SUPPORTED
MOOES. FuD/BKD
FLAG DEPENDEMT
Of MOTOR
DIRECEION OwLY.
10SS Of LINWPING
DURING END
EFFECTOR
CAPIURE.

tmsl CASE
IREE JOINT.
UNEXPECTED
HOTION,
AUTOBRAKES .,

REDUNDANT PATHS
REMAINING

1) AUIOBRAKES
(10 SAFE

IHE SYSIEM)

2) BALK-UP
DRIVE AND END
EFFECTOR MANUAL
ORIVE MODES (10
SECURE
ORBELER).

NINME

(EIIICILHI‘

HD\R .f FUHC
2/

IIIIIDHME FOﬂ RCCEPIANCE
SCREENS l PISS B PISS C PaAsSS

FlIlUﬂE NISTOET

THERE MAVE BEEN NO FAILURES ASSOCIATED WITH FTHES FAPLURE
MODE OM THE SRHS PROGRAM.

DATE: 11 yut 91

nw SHEETY

CHl Riy;
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CRITICAL ITEMS LIST

TMEA

FMEA
REF. REV.
Conse | o

praulnG aif .
DESIGHNAY 108

SPA [NTER-
CONNECT tow
BIAGRAN
254318,

Pﬂi PARED BY:

Mg

| wame oty ¢

fAILURE MODE

FATLURE EFFECY
AND on
CAUSE END T1EM
 WoDE 105s Of AarLiry |

10 DRIVE JOINI
IN PRIME KOOE.
SPA FUSES Wity

LOSS oF 28v
10 Spa,

CAUSE(S): oW, JoIny
(1) eyt FAILS FREE.
FILTER $.C, AUTOBRAKES ARE

APPLIED. AW
COMES 1O REST,
LOSS of
CONPUIER
SUPPORTED
MODES.  FWD/9kD
FLAG DEPENDENT
ON MOTOR

OIRECIION Ot Y.
LOSS OF LINPING
DURING END
EFFECTON
CAPTURE.

YORST CASE
FREE JOINI,
UNERPECIED
notTioN,
AUTOBRAKES .

REDUNDANT PATNS
REMAIN ING

1) AUFOBRAKES
(70 SAFE

IHE SYSTEM)

2) eACK-uP
DRIVE AND END
EFFECTOR MANUAL
DRIVE WODES (10
SECURE
DRAITER).

SUI;[RiI(DIHE Dil[: NUHE

ll”mlik TDE“IECEPI!MCE
SCREENS:
OPERATIONAL Erfecrs

A-PASS, @-PASS, C-PASS

COMPUIER SUPPORTED MODES CARNOT BE USED 10 COMPLEIE THE
MISSION. DIRECT DRIyE AND BACK-UP MODES REMAIN. IT PAYLOAD
ATTACHED, YHE Asm SHOULD BE MANEUVERED 10 A SAFE POSITION fOR
PAYLOAD RELEASE. jo0s% OF WENT REDUMDANT PATH RESULTS TH BEiING
DHE FAILURE AWAY FROM INARILITY TO CRADLE ASM.

IF WIVH SUBSEQUEMT FAJLURES ALL CRIVE MODES ARE LOST,

THE ARM mAY BE JEVTISONED,

CREW HAS ABILITY 1D OVERRIDE A SINGLE FAILURE.
CREW ACTION

SELECT eACKuP.

CREM TRAINING

THE CREV WILL BE TRAINED TO OBSERVE WHETHER THE ARM IS
AESPONDING PROPERLY 10 COMMANDS ,

NISSION CONSTRAINT

OPERATE UNDER VERNIER RATES WIIKIN 1O #1 OF STRUCTURE .  The
OPERAIOR MUST AE ASLE TO DEVECT IMAT IHE agM |S RESPOND ING
PROPEALY TO COMMANDS viA WINDOM AND/OR CCIV viEws OURING Aty
ARM OPERATIONS,

AUTO TRAJECTOAIES mst ge DESIGNED [0 COME WO CLOSER THAN 5 ¢1
FRON STRUCTURE.

OML 3D OFFLINE

VERIFY LACK OF 28V FA)( FUAG IN ABE DATA.
OHRSD ONL INE SMSTALLAT|ON

VERIIY LACK OF 28v FAlL FLAG {N ABE DATA.

—_—_— DATE: 11 Jui 9
—_— .

PROJECT: SRMS (-5 WCIy [NSIALLED SYSIEM: ELECIRICAL SUBSYSIEM
ASSHY nmmw%mmnn: ASS'Y P;EE'SIY:DHWT— . SHERN:
HOMR / FUMC. » CEP 1A

2/
CRITICALItY

€I REy:

LT IC 47U 30ve

cvily
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