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CRITICAL ITEMS LIST PROJECT: SANS (- TALLED) SYSTEN: RICA
- - ASSHY i ASS'Y wW - SHEET: __ )
FMEA FMEA | NAME, OTY, & | FAILURE MODE FATLURE £FFECT HOUR / PUMC, RATIONALE FOR ACCEPTANCE
REF. REV. oraving abr. AND . on YN
OESIGNAT JON CAUSE END 1TEN CRITICALITY SCREENS: “NZA= A-Paa3 B-PAU, C-PREg
2255 0 FAILURE MCOE: ERRONEQUS DESIGM FEATURES
DETECTOR CORRUPS EE COMMAND APPLIED |  =-eeeerroonnans
oIy, 1, A0 10 €HO EFFECTOR EEE PARTS HAVE BEEM SELECTED AND CONTROLLED IN ACCORDANCE WITH
SCHEMATIC FUNCT JONS- - AS SOOM AS EE SPAR-RNS-PA.003. THIS GOCUMENT DEF INES THE PROGRAM
012797 ONE OR MORE AUTO NODE 1S REQUIKENENTS FOR MONTTORIKG AMD COMTROLLING EEE PARIS. THE
EE COMMANDS SELECTED. REQUIRENENTS INCLUDE PART SELECTION TO AT LEAST SESTAGLISHED
FAIL ON. HOTOR MILL RELIABTLIVY™ LEVELS, AND.ADEQUATE DERATING OF PART STRESS
STALL OR SLIP LEVELS. PROCEDURES AND ACTIVETIES ARE SPECIFIED YD EWSURE AT
CAUSE(S): CLUTCH UPON LEASY EOUTVALENT QUALITY FOR NOKSTANDARD AND IRREGULAR PARTS.
1) oPio REACHING AELEABILITY AMALYSIS HAS COMFIRMEO NO PARTS WITH GENEAICALLY
150LATONS HARDSTOP, WIGH FAILURE RATES. AEROSPACE DESIGM STANDARDS FOR DEFATLING
FATL SHORTED | EE MAWUAL ELECTAONIC PARTS PACKAGING, NOUWTING AND ‘
2) WOGE 1S STRUCTURAL /MECHANICAL/ INTECAITY OF ASSEMBLIES ARE APPLIED.
COMAND sTiLL SUCH DESIGN HAS BEEN REVIEVED AMD FOUND SATISFACTORY THROUGH
DRIVE AVAILABLE. THE DESIGY AUDIT PROCESS, INCLUDING THE USE OF RELFABILITY
CIRCUIT EEE MAINTAIMABILITY AND SAFENY CHECKLISTS. MATERIAL SELECTION AND
sARTS WORST CASE USAGE COMFORNS 1O SPAR-SG.3S8 WHICH IS EQUIVALENT TO THE NASA
FATLURE | —ee--eos - MATERIALS USAGE REQUIREMENTS. WORST CASE ANALYSIS HAS BEEN
UMEXPECTED COMDUCTED TO ENSURE THAT PERFORNANCE CAN BE WET UNDER WORSS
PAYLOAD CASE TENPERATURE AMD AGIND EFFECTS, EEE PARTS STRESS ANALYSIS
MOTION, - HAS OEEN COMPLETED AND CONFIRNS THAT THE PARTS MEET THE
gl 0 END DERATING REOUIREMENTS.
FFECTON .
RELEASE OR PRINTED CIRCUIT BOARD DESIGMS HAVE BEEM REVIEWED TO ENSURE
DERIGIDIZE ADEQUATE CIRCUIT PATH WIDTH AMD SEPARATION AND FO COMFIRM
v APPROPRTATE DIMENSTONS OF CIRCUIT SOLDER PADS AND OF COMPONENT
ACTToN HOLE PROVISIONS.
REQUIRED. :
ANMCIATED, PARTS MOUNTING METHODS ARE CONTROLLED IN ACCORDANCE VITH
IFEL Mede - NSFC-$T0- 138 WHICH DEFINES APPROVED-MOUN]ING MEVHODS, STRESS
ACT o Aute, AELIEF, AND COMPOMENT SECURITY.
NEOUNDANT PATHS VHERE APPLICABLE, DESIGM DRAVINGS AMD DOCUMENTATION GIVE CLEAR
RENATHING 'I’DEIIIFII:MIOI OF HANOLING PRECAUTIONS FOR ESD SENSITEVE
£ ]
\) €€ 1o0t Susire.y BOARD ASSEMBLY DRAVINGS INCLUDE THE REQUIREMENIS FOR SOLDERING
Cros. sayimc STANDARDS 1N ACCORDANCE W1TH NHB 5300.4(3) AND SSC 082D,
TTAC sthTRAY) y
Derm DISCRETE SEMICONDUCTOR DEVICES SPECIFIED TO AT LEAST THE Tx
)w LEVEL OF WIL-S-19500. ALL DEVICES ARE SUBJECTED 10
—ieT RE-SCREENING BY AR INDEPENDANT TEST HOUSE. SAMPLES OF ALL
o =0Y PROCURED LOTS/OATE CODES ARE SUBJECTED TO DESTRUCTIVE PHYSICAL
i BRI, k19 EAEE H HTEH Y o B o
> . 1N ACCORDANCE
orERATIONL) MITH SPAR-RNS-PA.003 ANO VERIFIED BY DESIGN REVIEW.
THE DICOE AND TRANSISTOR, WHICH COMPRISE AW OPTO-1SOLATOR, ARE
SUBJECTED TO THE SAME QUALETY AND APPLICATION CONTROLS AS
APPLIED YO DISCRETE SEMICONOUCTORS. :
“'\E' !
PREPARED 87: MFWG SUPERCEDING DATE: NONE _— DATE: 11 JuL 91 CIL REV: @
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CRITICAL ITEMB LIBT PROJECT: - SYSTEM: RICA
CRITICAL_ITEMS LIST i ; 1At & N }
FMEA FNEA WAME, QTY. & FAILURE MODE FAILUME EFFECT HOUR / FUNC, RATIOMALE FOR ACCEPTANCE
REF. REV. oraving adr, AND ou 414 z{ur_
DESTGNAT )OM CAUSE ENO ITEN CRLTICALIT SCREENS: HAA R-Pasy W-Pals, C-Paul
225% L] FAMLURE E: ERRONEOUS ACCEPTANCE TESTS
DETECION. COMRUPT EE COMMAND APPLIED | —  ----..iC0LL0UCC
o1y, 1, - 10 10 END EFFECTOR THE NCIU IS SUBJECTED YO THE FOLLOVING ACCEPTANCE
SCHEMATIC FUNCI BONS - - AS SOON AS EE ENVIRONMENTAL TESTING AS AN LRU.
anm? ONE OR NORE AUFO MODE 1S
£ COMMANDS SELECTED. O VISAATION: LEVEL AMD DURATION - REFENENCE TABLE 3.2
FAIL OM. MOTOR WILL
SIALL OR SLIP O THERMAL: 44D DEGAEES C 10 -15 DEGREES C (2 CYCLES)
CAUSE(S): CLUICH UPON
1) opfo REACHING
ISOLATORS HARDSIOP. QUALIFICATION TESTS
FAIL SHORIED EE MAMUAL ] eeeeeeeaallll
Fi) OO IS THE MCIU IS SUBJECTED TO THE FOLLOVING LRU OQUALTFICATION
T ENVIROMENTS:
DRIVE AVATLABLE.
CIRCUIT SEE O VISRATION: LEVEL AND DURATION - REFERENCE TASLE 3.2
rARTS WORST CASE
FANLURE ] .-..... 0 SHOCK: OY SIMILARITY 10 -3 MCIU
UNENPECTED
g“gn O THERMAL:  +51 DEGREES C 10 -27 DECREES C (10 CYCLES)
A (1] O MMIDITY: DY SINILARETY TO -3 NCIV
EFFECIOR
RELEASE OR 0 ENC: MIL-STD-461 AS MODISIED Y SL-E-0002 (IESTS
DERIGIDIZE ' F €€ |robe CEOY, CE03, €501, CS02, €SO, MEO2 (N/8), RSO1,
CREV 5eT To RS02
ACT 10K Srre,
REQUIRED. o LIFE: 630 OPERATING hOURS
ANNUNCIATED . 1000 POMER OM/OFF CYCLES
REDUNDANT PATHS
AENAIREIND FLIGHT CHECKOUT
e PORS OPS CHECKLIST (ALL VEHICLES) JSC [6987
JAR HoDE 3-JiTee
ToR_ S&F .
TME £ LTRrY Exna
END LFFCCTom a -+ &
?Mu. haal e 3 : 5 E
("‘.t WIT ey 1t SES
ﬂl!-lrnons) z
g -
o
o
/ IIE“\
—_— Ei— . _\\___,_ —_————— e
PREPARED &Y: HIVG SUPERCEDING DATE: NONE DATE: 11 Jyi 91 CHLREV: g
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CRITICAL ITEMS8 LIBT PROJECE: SRMS (- L0} SYSIEM: ]
—— - e - ASS'Y MEICM: ﬁl!lﬂﬂl ASS*Y Piw SHEETY __ %

FHEA EMEA NAME, QTY, & FAILURE MODE FAILURE EFFECT HOVR / FUNC. RAVIOMALE FOR ACCEPTANCE
NEF . REV. parving nfr. AKD o AFY 200
DESIGNAT LON CAUSE END ITEN CRITICALITY SCAEENS: /A B-TAL B-Paly C-PALL
2255 [ FAILURE HODE : ENNONEOUS GA/ INSPECT IONS
DEIECTOR. CORRUPT EE COMMAND APPLIED | ------- oot
o 1, AUTO 10 END EFFECION DOCUMENTED GUALITY CONTROLS ARE EXERCESED THROUGHOUT DESIGN
SCHEMATIC FUNCEJONS - - AS SOOW AS EE PAOCIMEMENT, PLANNING, MECEIVING, PADCESSING FABRECAIION
812797 OME OR MORE AUTO MODE 18 ASSEMOLY, 1ESTING AMD SHIPPING OF THE NCIU. GOVERNMEND SOURCE
EE COMMANDS SELECTED. INSPECTI0N IS INVOKED AF VARIOUS LEVELS OF COMPONEN] ASSEMSLY
FAIL ON. HOTOR WILL AND TEST OPERATIONS. MANDATOAY INSPECTIOM POINIS ARE EMPLOYED
STALL Of SLIP AT VARIOUS LEVELS OF ASSEMBLY AND TEST.
CAUSE(S): CLUTCH UPON
1) opl0 AEACHING EEE PARTS INSPECTION IS PERFORMED AS REQUIRED BY
1S0LAYORS HARDSTOP, SPAR-RMS-PA.003, EACH EEE PART 1S QUALIFIED Al THE PART LEVEL
PAIL SHORTED EE MANUAL TO THE AEOUIRENENTS OF THE APPLICABLE SPECIFICATION. ALL EGE
) : HODE 1§ PARTS ARE 100X SCREENED ANO SURNED 1N, AS A NINIMM AS
kL REQUIRED Y SPAR-AHS-PA.003, BY THE SUPPLIER. ADDET{OMALLY,
ORIVE AVAILABLE. EEE PARTS ARE 100X RE-SCREENED IN ACCORDANCE WIIN
CINCUIT EEE RECUIREMENIS, BY AN INOEPENDENT SPAR APPROVED TESTING
PARTS WORST CASE FACILITY. DPRA 1S PERFORMED AS REOUIRED BY PA.0O3 OM A RANDOMLY
FAILRE | -------e-- SELECTED SX OF PARTS, MAKIMUM S PIECES, MINIMM 3 PIECES FOR
gﬂggun EACH LOT MMGER/DATE LODE OF PARTS ReCEiveD.
NOTION. WIRE 1S PROCURED, INSPECIED, AND TESTED 10 SPAR-RNS-PA.003.
UMCOMMAWDED END
EFFECTOR AECEIVING INSPECIION VERIFIES THAT ALL PARFS RECEIVED ARE AS
AELEASE ON . IOERIIFIED IN THE PROCUREMEMF DOCUMEMTS, THAT WD PHYSICAL
DERIGIDIZE ¢ &8 frone  DAMAGE HAS CCCURRED 10 PARYS DURING SHIPMENT, THAT JHE
CREV SOt RECEIVING DOCUMENTS PROVIDE ADEOQUATE TAACEASILITY IMFORMATION
=Em|’=m I>  AMD SCAEENING DATA CLEARLY IDEMTIFIES ACCEPTABLE PARTS.
QUIRED. Aureo,
ASMUNCIATED . PARTS ARE INSPECTED THACUGHOUT MAMUFACTURE AND ASSEMBLY AS
APPROPAIATE 10 THE MANUFACTURING STAGE COMPLEVED. THESE
INSPECTIONS INCLUDE,
AEDUNOANT PATHS PRINIED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATIOM, DAMAGE
REMAINING AND ADEQUACY OF PLATED THROUGH HOLES,
Atk COMPONENT MOUNT[NG INSPECTION FOR COARECT SOLDERING, WERE
Jee move LOOPING, STRAPPING, EIC. OPERATONS ARD INSPECIORS ARE
(—ten (TR TAAIMED AND CERTIFIED 10 NASA WHB 5300.4(3A-1) STANOARD.
i:i;'tzi'“‘ COMFORMAL COATIMG IMSPECTION FOM ADEGUATE PROCESSING IS
PERFORMED USING ULIRAVIOLEY LIGHT TECHNIOUES.
L) grwn SEFLUTOR
FMasdAL *1obE POST P.C. B0, INSTALLATION INSPECTION, CLEANLINESS AND
(Fam tonaisuic, WORKMANSRIP (SPAR/GOVERNMENT MEP. MAMDATORY IMSPECTTON POINT)
MML)
P.C. BD. IMSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMENT OF BOARDS, PROPEA CONMECIOR CONJACT
WATING, WIRE ROUTING, SHRAPPING of WIRES EIC.,
PRE-CLOSURE INSPECTION, WORKMANSHIP AMD CLEAML INESS
(SPAR/GOVERNMKENT REP. - MANDATORY INSPECIION POINL)
PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUDIT OF
LOVER TIER INSPECTION COMPLEYION, AS BUILT COMFIGURATION
VERIFICATION TO AS DESIGH ETC., (MANDATORY INSPECIION POINT).
A TEST READINESS REVIEVW (TRR) WHICH INCLUDES VEREFJCATICH OF
TES) PERSONNEL, TEST DOCUHEHIS, TEST EQUIPHENT CALIBRATION/
VAL IDATTON SlliUS AND HARDUARE CONF LGURAYIOM S CONVENED BY
PREPARED BY: MENG SUPERCED NG DATE: WOME 7 - DATE: 1t jui 9] CIL REV: O
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CRITICAL ITEMB LIST PROJECT: SANS (- } 1 SYSTEM: A
FMEA FMEA NAME QTY, & FATLURE MODE FAILURE EFFECT HOWR / FUNC RATIONALE FOR ACCEPIANCE
oravluc néf. AND o

REF . REV. . 7-:.
DESTCHATION CAUSE END 1 TEW CRITICALIT SCREENS: WA= B -Pous B-Pass (-miy

225% 0 FAILURE MODE : ERRONEOUS QUALITY ASSURANCE [N CONJUNCTION WIFH ENGINEERING
DETECIOR, CORAUPT EE COMMAND APPL 1ED RELIABILITY, CONFIGURATION CONTROL SUPPLIER AS Iﬁ?lll:lll.!,
Iy, 1, AUTo 10 END EFFECION AND THE NMENT REPRESENTATIVE  PRIDR TO THE START OF ANT
SCHEMATIC FUNCTIONS- - AS SOOM AS EE FORMAL TESTING (ACCEPTANCE OR G.IA‘.I.II’ICMINL

12197 ONE OR MORE AUTO NODE 1S

EE COMMANDY SELECTED. ACCEPIANCE TESTING (ATP) INCLUDES AMBIENT VIORATION, AWD
FAIL ON. NOTOR WILL THERMAL TESTING (SPAR/GOVERMMENT NEP. - 1TORY 1NSPECTION
BIALL OR SLIP POINT).

CAUSE(S): CLUTCH UrON

1SOLATORS BARDSTOP.
;:Il SNORITED EE MANUAL .

COMMAND 7L
DRIVE AVAILADLE.
CIRCUIT EEE

PARTS

WORST CASE
FAILURE | ----eeeeoo

o
DERIGIDIZE 1F €€ | move
cu;u BN
ACTION
AEQUIRED. borva,
ANMUMCIATED .

REDUNDANT PATHS
REMAINTING
e
\JEE roDE
S ten (For
ShJ el TUE
TR )
z,)‘ub LV ETan |
ikt HobDE
(Pt conTinuuG
OravATenat)

L% 40 &€ 0vd
- LNIWHDYLLY
YiE20%08

byl
I B

PREPARED BY: NENG SUPERCEDING DAIE: NOWE —_—  oate: ;;‘]ﬁ[‘;]‘“——“‘“E][ﬂ;E;;';g
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CRITICAL ITEMB LIBT

SYSTEN;

PROJECY: SRMS (- 1NSTALLED )
ASS'Y :

ASS'Y P/N:

ECIR[CAI TEM

SHEET: 3

FREA
REF.

FMHEA
REV,

NAME, QTY, &
orauluc néf.
DESIGNATION

FAILURE MODE

FAILURE EFFECT
o
ENO 1TEM

HOWR J FUNC.
=+ 2/

=
CRITICALITY

RATIONALE FOR ACCEPTANCE

SCREENS: A~ A-Paas R-Poay o Way

2255

FAILURE
DEIECTON,
ary, 1,
SCHEMATIC
s12rer

PREFARED BY:

NIVG

CAUSE(S):
1) ori0
FSOLATORS

. 5:". SHORTED
COMMAND
DRIVE
CIACYIT EEE
PARTS
FAILURE

ERRONEOUS
COMMAND APPLIED
TO END EFFECTOR
AS SOOM AS EE
AUID MODE IS
SELECTED.

HOTOR WILL
STALL OR SLIP
CLUTCH UPON
REACHING
HARDSTOP.

EE MANUAL

MHODE 18

T
AVAILABLE.

VORST CASE

canesnsnen

UNENPECTED
TLOAD

on
DERIGIDIZE &
CREV

ACTION
REQUIRED,
ANNUMCIATED .

REDUNDANT PATHS
RERAINING

.)Gt VobE EuMey
(ver wr.ni
We L)
1)£ND (123 TETY 3
el o bk
(:‘,‘ Cars T muslil,
cflummu;)

" SUPERCEDING DATE: NOWE
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FAELURE HISTORY

VHERE HAVE BEEM RO FAILURES ASSOCIATED WITH THIS FAILURE

MODE ON THE SAMS PAOGRAM.

+oblk SET To ARTD,

DATE: 11 Jui 91

il REV: 9
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CRITICAL ITEMS8 LIBT PROJECT: SRN - LED}) SYSIEM: R’
CRITICAL_ITEMS LIST phos : Y S
THEA FHEA NAME. Q)Y ¢ FALLURE MODE FAILURE EFFECT HOVR / FtmiC. RATIONALE FOR ACCEPTAMCE
REF, REV. oraving aff, ANO on A 2/
DESIGNATTON CAUSE €MD 1TEM CRITICALITY SCREENS: AW A-Pady v—Fais - Pany
2255 0 FAILURE NODE : ERRONEOUS OPERATIONAL EFFECT
DETECIOR. CORRUPT EE COMMAND APPLIED | ---vemeen-eo-- PP
ory. 1. A0 T0 END EFFECTOR
SCHEMATIC FUNCTIONS- - AS SOON AS EE VHEN EE AUIO MODE IS SELECTED, EANONEQUS EE COMMANDS WILL BE
812797 ONE OR MORE AUIO MODE IS ISSUED AND MAY NESULTS IN UWWAMTED PAYLOAD MOTION. MOICH
EE COMMLANDS SELECTED, STALL OR BURNOUF OR CLUTCH SLIP POSSIBLE. ARM MAY REMAIN LINP
FAIL ON. MOTOR WftL UMTIL EE NCOE SWIICH 1S TIMNED OFF.
STALL OR SLIP
CAUSE(S): CLUTCH UPON CREV ACTiON
1) opl0 REACHING Seeeecaanas
1SOLATORS HARDSTOP, .
FAIL SHORTED EE MANUAL SELECT E€ MODE WANUAL .
) NOOE S
7L
DRIVE AVAILASBLE. CREV IRAINING
clRCUITEEE | 00 | Cll
PARTS WORST CASE
FAILURE secereaons CREV WILL BE TAAIMED 1O RECOGNIZE AWD RESPOND 1O AtL
tﬁﬂtncuo OFF-NOMIKAL OPERATIONS OF YHE EMD EFFECTOR.
TLOAD
MOVION, MISSION COMSTRAINY
UNCOMMAMDED EMO | ..o lllllULLL
EFFECTOR
RELEASE Om CAPTURE AND RELEASE POSITIONS SHOULD 8F FAR ENOUGH AUAY FROM
DEAIGIDIZE '¥ €< |oache  STAUCTURE TO PROKIBIT CONTACT IF POSSIBLE OR AS FAR AMAY AS
CREV ‘T POSSIGLE IN THE CASE OF A LARGE PAYLOAD. LNWOER MO
ACY oM AaTo, CIRCUMSIANCE WOULD PAYLOAD ROTATIONS UP 70 15 DEGREES CAUSE
AEQUIRED, " CONTACT, EE MODE SWITCH SHOULD BE RETURNED TO THE OFF
AXNUNCEATED . IMMEDTATELY AFTER SPEC DAIVE TIME NAS ELAPSED.
SCAEEN FANLURES
REDUNDANT PATHS
REMAINTNG
............... 'f‘
VP ,
VJER MMOBE EunToy OMRSD OFFLINE
el Ll
(Fon faFoic Tae APPLY CAP/OFF/REL COMMANDS TO MCIL. VERIFY VDLTAGES AT NMCIU
[OT8 L T ] outeut
1):.40 LFFLC ™R,
rLANMUAL HAOTDME
(P tapTiaunye OMASD ONLINE INSEALLATION
oPEmATienms) ] 200 mrmesecsesccciceaoaa.o..
Tent) NONE
OMRSD ONLINE TURNAROUND
i VERIFY NO EE MOTION WHEN EE COMMAKDS ARE ZERO.
."n! .
o e e T
PREPARED BY: MEMG SUPERCEDING DATE: WONE - DATE: JuL 91 ClL REV: @
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