L¥9 - 0313/SINY

CRITICAL ITEMB LIBT

PROJECT: SRMS

SYSTEN: ELECTRICAL SUBSYSTEM
- ——— e G - ASS'Y "ﬂ![ H ASS'Y Pfﬁ-:—smw-‘m* SHEET: 1
THEA FHEA WAME, oty, L FAILURE MODE FAILURE EFFECT HOVA / funC, RATIONALE FOR ACCEPTANCE
L1338 L1158 oraulng ale. AND on 2/
DESIGNATION CAUSE END ITEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2950 1 MDA WODE MODE @ JOINT WILL BE DESIGK FEATURES
SELECY CONT INUoUS DREVEN AT Tierssscsanas. -
CONTROL AND QUTPUT. HAKTHUM RATE,
CURRENI HOA BIIE COMPARATORS AND OPERATIONAL AMPLIFIERS ARE STANDARD LINEAR
LINITER CAUSE(S): MAY HOT DETECT INTEGRATED CIRCUIIS WITH MATURE MANUFACTURING TECHNOLOGY .
otY-6 (1) SELECT OVERCURRENT, APPLICATION CONSTRAINTS ARE IN ACCORDANCE WITH
SCHEMATIE ANPLIFIER/ CONSISTENCY SPAR-RNS-PA. D3,
2563718 BUFFER, CHECK (ENVELDPE
{2) CURREN? CHECK) WILL THE DESIGN UTILIZES PROVEN CIRCUIT TECHMIQUES AND 1§
LINIT O/P IRITIATE AUYOD IMPLENENTED USING CMOS LOGIC DEVICES.
OUFFER., BRAKES. L0SS OF
(3) CURRENT LIMPING DURING DISCRETE SENICONDUCIOR DEVICES SPECIFIED TO AT LEAST THE X
LINIT SIGNAL END EFFECTOR LEVEL OF MIL-$-19500. ALL DEVICES ARE SUBJECIED 10
AMPLTFIER. CAPTURE. RE-SCREEMING DY AN INDEPENDAMI TESY HOUSE. SANPLES OF
U9 FAILURE PROCURED LOTS/DATE CODES ARE SUBJECTED 10 DESTRUCTIVE PHYSICAL
Ut FALLLME WORST CASE ANALYSIS (DPA) 10 VERLFY THE INTEGRITY OF THE MAHUFACTURING
D10 FAfLS "emeeea “e- PROCESSES. DEVICE STRESS LEVELS ARE, DERATED [N ACCORDANCE
$/C UNENPECTED WETH SPAR-RNS-PA.003 AND VERIFIED 8F DESIGH REVIEW,
011 FAILS HOTION, JOInT
S/C RUNAVAY ALL RESISTORS AND CAPACITORS USED [N THE DESIGN ARE SELECTED
AUTO BAAKES, FAON ESTABLISHED RELIASILEITY (ER) TYPES. LIFE ENPECTANCY [S
INCREASED ®Y ENSURING THAT ALL ALLOVABLE STRESS LEVELS ARE
REDUNDANT PATHS DERATED IN ACCORDANCE WI1TH SPAR-RNS-PA.003, ALL CERAMIC AND
REMAINING ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED 10
--------------- RADIOGRAPHIC INSPECTION.
AUTOBRAKES
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CRITICAL ITEM8S LIBT

PROJECT: SAMS SISTEM: ELECIRICA) SuRSYSIEN
e, ———————— ASS'y wouERTLATURE: SERVD FOMEA ARPLITTIN Ass*y p/N: STTLDT — SIEET: 2
THEA INEA | WAME, 07y, & | fAILURE MODE | TATLURE EFTECT KOUR / FUMC. RATIONALE fOR ncctrunc? - o
REF. REV, praving afe, AND oN 2rm
DESIGHAT [ON CAIISE END ITEM CRITICALITY SCAEENS: A-PASS, B-PASS, C-PASS
2950 1 WOA MODE WODE ¢ JOINT UILL BE ACCEPTANCE T€STS
SELECT o1 INUoUs DRIVEW AT | ceccieenieeenn.l
CONTROL AMD WIPUT, WAXTHUM RATE. THE SPA IS SUNJECTED TO TNE FOLLOMING ENVIRONNENTAL TESTING AS
CURRENT HOA B1TE AR SRU, :
LINFIER CAUSE(S): MAY WOT DETECY b
arr-4 (1) SELECT OVERCURRENT. O VIBAATION: {EVEL AND DURATION - REFEMENCE TABLE &
SCHEMATIC ANPLIT [ER/ CONSISTENCY L
2565718 BUFFER. CRECK (EMVELOPE O THERMAL:  PLUS 70 OEGREES C 10 -25 DEOREES C DURATION -
(2) CURRENT CHECK) WILL 1 /2 CYCLES
LINIT o7p INITIATE AUTO
BUFFER, PRAKES. LOSS OF THE SPA IS THEN TESTED AS PART OF THE JDINTS ACCEPTANCE TESTS
(3) CURRENY LINPING DURING (VISRATION AND THERMAL VACURM TEST).
LINIT SIGNAL | END EFFECTOR
AMPLITIER, CAPIURE . THE SPA*S/JOINTS UNDERCO RMS SYSTEM TESTS (TPS18 RNS
U9 FAIURE STRONGBACK AND 19552 FLAT FLODR TESTS) UHICH VERTFIES ThE
g}; FATLURE WORST CASE ABSENCE OF THE FATLURE MODE.
$/C UNENPECTED QUALIFICATION TESTS
o1 FAILS HOTION, JOINT | ceeeeeeciiillllll
s/c RUNAVAY THE SPA IS SUBJECTED 10 THE FOLLOMING SRU QUAL EFICATION TEST
AUTO BRAKES. ENVIRONWENTS. THE SPA UAS ALSO TESTED AS PART OF THE JOINT
QUALTFICATION TESTS,
REDUMDANT PATHS : :
REMATNING O VISRATION: LEVEL AND OURATION - REFEREMCE TAMLE &
AUTOBRAKES 0 SHoCK: 20G/11 NS/3 ANES (6 DIRECTIONS)
O THERWAL VAC: +81 DEGREES € 10 -35 DEGREES C (6 CYCLES)
1K10444 ToRR
MMIDITY:  TESTED MITH THE SHOULDER JOINY
EMC: MIL-STD-481 AS NODIFIED BY SL-E-0002 (VEST
CEOY, CEO3, CS01, CS02, CSOS, MEOY,
REO2 (N/B). WSOt}
FLIGHT CHECKOUT
PORS OPS CHECKLIST {ALL VEWICLES) JSC 16987
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CRITICAL ITEMB LIBT

PROJECT: SRMS

SYSTEM: El!tllltll. SUBSYSTEN
ASS*Y P/R: SKEEF:

e ———————— ASS'Y NOM : 3
FMEA FHEA MAME  QfY & FATLURE MODE FAILURE EFrFEcCT HOWR £ FuNC, RATIONALE FOR ACCEPYANCE
nEs. ey, oraving nfr. AND on 2/
DESIGNATION CAUSE END TTEM CRITICALITY SCREEMS: A-PASS, 8-PASS, C-PASS
2950 1 MOA MODE HODE ; JOINY WILL RE OA/INSPECT [ONS
SELECT CONT I HUGUS oRiven a1 | SO bbb oy
COHTROL AND UTPUT, NAXIMUN RATE.
CURRENT MOA BLIE UNITS ARE MANUFACTURED UNDER DOCUMENTED QUALITY CONTROLS.
LIMEEER CAUSE(S): WAY NO} DEJECT THESE CONTROLS ARE EXERCISED THAOUGHOUT DESIGN
arr-4 (1) SELECT OVERCURRENTF. PROCUREMENT, PLANNING, RECEIVING, PROCESSING, FABRICATION,
SCHEMATIC ANPLIFIERS CONSISTENCY ASSEMBLY, TESTING AND'SHIPPING OF THE URITS. MANDATORY
2563718 BUFFER. CHECK (ENVELOPE INSPECTION POINIS ARE EMPLOTED A1 VARIOUS STAGES OF
(2) CURRENT CHECK) WILL FABRICATION ASSEMBLY AND TEST. GOVERWMENT SOURCE
LINIT o/ INITIATE AUTO INSPECTION IS [MVOKED AT VARIOUS COMTROL LEVELS.
SUFFER, BRAKES. LOSS OF
(1) CURRENI LIMPING DURING €EE PARTS INSPECTION IS PERFORMED AS REQUIRED BY
LIMIT SIGHAL END EFFECTOR SPAR-AHS-PA,003. EACH EEE PARY [§ QUALIFIED AT THE PART 1EVEL
ANPLIFIER, CAPTURE, 10 THE AEOUIRENENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
UP FALLURE PARTS ARE 100X SCREENED AND BURNED IN, AS A MINIMUM AS
W11 FAILURE WORST CASE NEQUIRED BY SPAR-RWS-PA.CD3, BY THE SUPPLIER. ADDITIONALLY,
010 FATLS | ... €EE PARTS ARE 100X RE-SCREENED IN ACCORDANCE W|TH
s/C UMEKPECTED NEQUIREMENTS, BY AN INDEPENDENE SPAR APPROVED TESTING
DIl FAILS MOTHON, JOINT FACILITY. OPA IS PERFORMED AS REQUIRED 8Y PA.003 ON A RANDOMLY
s/c RUNAVAY SELECTED 5X OF PANTS. MAXIMM 5 PIECES, MINIMM 3 PIECES FoOR
AUTO BRAXES. EACH LOT MUMBER/DATE LoDE OF PARTS RECE[vED.,
REDUNDANT PATHS VIRE IS PROCURED 10 SPECIFICATION MIL-W-22759 OR MIL--B138]
REMAINING AMD INSPECTED AND TESTED 10 MASA JSCMAOBO STANDARD NUWBER 95A.
AUTDBRAKES RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED IN THE PROCUREMENT DOCUMENES, THAT NO PHYSICAL
DAMAGE HAS OCCURRED T PARTS OURING SHEPMENT, THAT THE
NECEIVING DOCUNERTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
AND SCREENING DATA CLEARLY IDEMTIFIES ACCEPTABLE PARTS
PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMELY AS
APPROPREATE TO FHE MANUFACTURING STAGE CONPLETED. THESE
INSPECTIONS ENCLUDE,
PRENIED CIRCUIT BOARD TWSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEGUACY OF PLATED THROUGH HOLES,
CONPONENT MOUNTING IWSPECTION FOR CORRECF SOLDERING, WiRE
LOOPING, STRAPPING, ETC. OPERATORS AMD [NSPECTORS ARE TRAINED
WD CERFIFIED 10 MASA WHB 5300.4(3A) STANDARD, AS WOD1fSeD
BY JSC DASODA.
COHFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
PERTORMED USING ULTRAVIOLET LIGHT TECHNIOUES.
POST P.C. BD, INSTALLATION [NSPECTION, CLEAMLINESS AND
VORKMANSHIP (SPAR/GOVERNMENT REP. MANDATORY TMSPECTION POINT)
B.C. BD. INSTALLAIION INSPECTION, CHECK FOR CORRECT BOARD
IMSTALLATION, ALICNMEHT OF 80ARDS, PROPER CONNECTOR CONTACT
HATING, WIRE ROUTING, SYRAPPING OF WIRES ETC.,
PRE-CLOSURE 'IIlSPECIlOH. UORKMANSHIP AND CLEAMLINESS
(SPAR/GOVERNMENT REP. - MAKDATORY INSPECTION POINT )
PRE-ACCEPTANCE TEST JNSPECTION, WHICH INCLUDES AN AUDIT of
LOWER TIER INSPECTION COMPLETI + AS BUILT CONFIGURATION
VERIFICATION TO AS DESIGH EIC., (WANDATORY IWSPECTION POTNT).
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""""""""""" ASS'Y BT NCLATURD: SERVD FOURR RRFCITIED— —— Ass'y p/RSTUOTINIT SHIET: ¢
fMEA FHEA NAME, O1Y & FANURE MODE FAILURE EFTECT | HOWR / Fuwc, RATIONALE FOR ACCEPTANCE
REF. REV. pravtug ol AND oN 2m
DF S GNATION tAUSE £HD H1EM CRITICALYTY SCREENS: A-PASS, B-PASS, C-PASS
2950 ' MDA HODE MODE : JOINT MILL B
SELECT CON1 INUoUS DRIVEN AF A TEST READINESS REVIEW (TRR) MHICH INCLUDES VERIFICATION OF
CONIROL AND oUIPUT, MAXIHUN RATE. JEST PERSOMNEL, JEST DOCUMENTS, FEST EQUIPNEN] CAL IDRAT)ON/
CURRENT MDA BIIE VALIDATTON S"'US AND HARDUARE COMFIGURATION IS CONVENED BY
LIMITER CAUSE(S): NAY NOT DETECT QUALETY ASSUNANCE IN CONJUNCTION WITH ENGINEERING
arr-é t1) SELECY OVERCURRENT, RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS I&PllCl!lE,
SCHEMATIC AMPLIFIER? CONSISTENCY AND THE HMENT REPRESENTATIVE &llm T0 THE START OF ANY
2563718 BUFFER, CHECX C(ENVELOPE FORMAL TESTING TACCEPIANCE OR wlununou).
(2) CuRmENt CHECK) WTLL
LINIT o/ INITIATE AuTO ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMAWCE,
BUrFER, BRAKES, LOSS OF THERNAL AND YIORATION TESTING, (SPAR/GOVERNMENT MEP. -
(3) CUNRENT LIMPING DURIND MAHDATORY INSPECTION POINT),
LINIT SICNAL END ETFECTOR -
AMPLIFIER, CAPTURE. IMTEGRATION OF tNET TO JOINT SRU - SNSPECTIONS INCLDE
U9 FAILURE GROUMD ING CHECKS, CONNECTORS FOR BENT OR PUSHBACK
U1 FAILURE VORST CASE CONFACTS, VISUAL, CLEANLIMESS INTERCOMNECT WIRING AWD
010 FARLS | Lol POVER UP_ TEST 10 FHE APPAOPRTATE JOINT INSPECTION TEST
$/C UNEXPECTED PROCEDURE (17P) ETC.
011 FAILS MOTION, JOINT
$/C RUNAVAY JOINT LEVEL PRE-ACCEPTANCE TEST IMSPECTION, [NCLUDES AN
AUTO DRAKES, AUDIT OF LOWER 11ER SMSPECTION COMPLETION, AS BUILT

COMFIGURATION VERIFICATION 10 AS DESIGN elc.

REDUNDANT PATHS .
REMAINING JOINT LEVEL ACCEPIANCE TESTiNG (ATP) INCLUDES AMBINET,
--------------- VIBRATION AND THERMAL-VAC TESTING.

AUTOBRAXES (SPAR/GOVERNNENT REP. - MANDATORY INSPECTION POTRTY).

SRMS SYSTEMS INTEGRATION, THE IMTEGRATION OF MECHAMICAL ARM
SUBASSENBLIES AND THE filcHr CABIN EQUIPHENT TO FORM SHE SANS.
INSPECTTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
{NCLUDES GROUMDING CHECKS, THAU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH SACK CORTACTS ETC.

SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
:5:;1');"!"(! VEST. (SPAR/GOVERNMEMI REP, - MAMDATORY INSPECTION

——
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CRITICAL ITEMB L18T PROJECT; SRMS SYSTEN: ELECI“CM' SUBSYSTEN .
e cemcsmca—e———— ASS'Y NOME H Ass'y /R 3TT SHEET: __ 5
FMEA MER WAWE Qfr, & FAILURE MODE FAILURE EFFECT HOWR 7 FUNC. RATIONALE FOR PIAN
nEF. rev. | onaulug alr, AND ON /1R ACCEPTANCE
DESICHATHON CAUSE END 1TEM CRITICALYTY SCREENS: A-PASS, B-PASS, C-PASS
2950 1 WOA MODE MODE ¢ JOINT WILL BE FAILURE WISTORY
SELEC) CoN 1 INUOLS DRIVEN AT | ..ol lllllll
CONTROL AND ouTPyT, nn:luun RATE,
CURRENT MOA BIVE THERE HAVE BEEN WO FATLURES ASSOCIATED WITH THIS FATLURE
LINSTER CAUSE(S): MAY NOU DETECT MODE ON THE SRMS PROGRAN,
afyY-5 {1} SELECT OVERCURRENT .
SCHEMATIC AMPLIFLER/ CONSISTENCY
2563718 BUFFER, CHECK CENVELOPE
(2) CURREMT CHECX) VILL
LINIT O/P IMITIATE AUTO
SUFFER, ARAKES. LOSS OF
(3) CURRENT LINPING DURENG
LEMIT SIGNAL END EFFECTOR
AHPLIFIER, CAPTURE.
U? FAILURE
U11 FATLURE VORST CASE
010 FAILS | ----.--.l
S/C UNEXPECTED
D11 FAILS HOTION. JOINT
s/c RUNAVAY

AUTO SRAKES.

AEDUNDANT PATHS
REMAIMING

emresemann crera

AUTOBRAXES
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CRITICAL ITEMB LIGT

PRUML: SAMS

SYSIFM: {{FLIRILAL SURSTSIIH

SLRVC TLITTIR o Ay R RIEmEnTY T A
FHEA fHEA NAME, otr, & FATLURE MOOE FANURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
RES, REV. prauing sfr. AKD on 2/ .
DESIGNATION CAUSE D TIEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2950 1 MDA MODE MODE : JOINT WILL o OPERATIONAL EFFECTS
SELEC) TONT i NUOUS DRIVEN AT | llUTTtL
| coniroL amo QUIPUT. MAXTMM RATE.,
CURRENY HOA BIIE ARN DOES HOT RESPOND PROPERLY 10 HAND COMIROLLER COMMANDS OR
LINLTIER CAUSE(S): NAY NOT DETECT AUTO SEQUENCES. AUTCHRAKES, CAMNOT USE PRIMARY MODES OF
oIr-4 (1) SELECY OVERCURRENT . OPERATION, ARM WILL NOT STOP AUTOMATICALLY 1f AN UNDETECTED
SCHEMAT IC AHPLIFIER/ CONSYSTENCY FAILURE OF THE AUTOBRAKES SYSTEM HAS PREVIOUSLY DCCURRED.
2563718 BUTFER, CHECK (ENVELOPE BRAKES CAN Bf APPLIED MANUALLY.
{2) CURRENT CHECK) WL
LI%IT 0P INETIATE AUTO CREM ACTION
SUFFER, BRAKES. LOSS OF | --....
(3) CURRENT LINPING DURIND
LIMIT SIGHAL END EFFECTOR APPLY BRAKES. SELECT BACKUP.
AMPLIFIER, CAPIURE,
U9 TAILURE CREW TRAINING
U11 FAILURE wonst ease | ...o.llllll
010 FAILS | ----..old
8/C UMEXPECTED THE CREV WILL BE TRAINED 10 OBSERVE WAETHER THE ARM IS
D11 FAILS MOTTON. JOINT AESPONDING PROPERLY TO COMMANDS. IF IT ISN'T, APPLY BRAKES.
s/c AUNAUAY
AUTO BRAKES,
MISSION CONSTRAINT
REDUNDANT PATHS | --L.....lollllllL
REMAINTNG
--------------- OPERATE UNDER VERWIER RATES WITHIN 10 $T OF STAUCIURE. THE
AUTOSRAKES CPERATOR MUST BE ABLE 10 DETECT THAT THE ARM IS RESPONDING
PROPERLY 10 COMMANDS YIA WINDOW AND/OR CCTV VIEWS DURING ALL
ARM OPERAT IONS.
OMRSD OF FL INE
IN COMPUTER CONIROLLED MODE
VERTFY THAT EACH JOINT DRIVES AS COMMANDED.
OMRSD ONLIME IMSTALLATION
NONE
OMRSD ONLINE TURNAROUND
FOR EACH JOINT, N SINGLE MODE
VERIFY TACHOME JER S1GHATURE.,
PREPARED BY: MING SUPERCEDING DATE: 11 SEP 88 APPROVED BY: CIL REV:
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