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ekttt ASSY MombRT( : assty p/N: SITAOFIVZZ _ —  — sueer: o
T IWEA | NANE, OIY, B | FATLURE moe FAILURE EFPECT WOVR / FuNC, RATIONALE FOR ACCEPIANCE
REF, ALY, onaving afr, AND o 21m
DESITHAL TON cause 0 116N CRENITALITY SEREENS: A-PASS, B-PASS, C-PASS
2810 1 1CH0 WODE : TARONEOUS DESICH FEATURES
BIGITAY TRRONECUS FECORACK IM SPA | -....o.iioal...
Ut DICITAL AKD 10 CPC,
GENERATON TACHOME TER THE DESIGN UTTLEZES PROVEN CIRCUIT TECHNIOUES AND IS
otY-6 ouIPUY, ININE WAY INPLEMEMTED USING CHOS LOGIC DEVICES.
SCHEMATIC RUNAUAY
2583721 CAUSE (8) INCORAECT DATA CHOS DEVICES OPERATE AT LOW POVER AND HEWCE DO NOY EXPERIENCE
(2543719) (1) 10s3 of SENT 1D SIGHIFICANT OPERRTING SIRESSES. THE TECHNOLOGY 1S MATURE, AND
COUNTER GPC. AUTO OEVICE RELIABILITY HISIORY IS WELL DOCUMENTED. ALL STRESSES
CONTROL BRAKES ARE ADDDTIOMALLY REDUCED BY DERATING VHE APPROPRIATE
SICNAL. INEVIATED, 1058 PARAMETERS [N ACCOADANCE WITH SPAR-RNS-PA.003. SPECIAL
OF LINPING HANDL IHG PRECAUTIOHS ANE USED Al ALL STAGES OF MAWUFACTURE 10
(2)_raILuRg DURIND END PRECLUDE DAMAGE/STRESS DUE PO ELECTROSTAYIC DISEHARGE.
OF S X & Btv | Efrecrom
Pt CAPTURE, YCO AND PLL LCOMPOMENTS ARE SCREENED 'O TME NEQUINEMENTS OF
LATCH, SPAR-RHS-PA. 003,
WORST CASE
(1) FARLURE | ---c---- ..
1it CounTER, UNEXPECTED
WOTION, JOINT
RUNAVAT .
AUTOSRAKES.
REDUNDANT PATHS
REMAINING
AUTOSRAKES
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PREPARED BTY:

PROJETT: SANS

SYSIEM: ELECIRICAL SUBSYSIEM

CIL RFV:

ass 'y wmPHE( ATORE T STAVO POUTR ARPLITION __ Ass'y e/l S1ULOT1IT7 SHEET:
wawr, oty 8 FANURE MODE FAILURE EFFECY WDAR / FUNC. RATIOMALE FOR ACCEP IANCE
oesulng ofr, AND o TaL)
DESICHRELON tause TND HTEN CRITICALINY SCAEENS: A-PASS, B-PASS, C-PASS
taeng wCOt 1 ERROHE(US ACCEPTAMCE 1ESTS
DICITM ERRONEOUS FEEOBACY N SPA | c-eeee ceeeaninan
Wiyl oIGIIAL AND 10 GPC. THE SPA S SUBJECTED 10 IRE FOLLOVING FMVEROWMENTAL TESTING AS
CENERRTOR TACHOME 168 AN SRU.
017-4 TPyl , JOINT MAY )
SCHINATIE PURAUAT 0 VIEMATION: LEVEL AND DURATION - REFERENCE TABLE &
2384110 CAUSF(3): INCURRECT DATA
(2383719) {1 Loss of SENT 10 0 THEAMAL:  PLUS TD OECAEES C 10 -25 DEGREES € DURATION -
COUNTER GPC. AUIO Y 172 CYCAES
COMIRDL SAAKES
SIGNAL . INTTIATED, LOSS THE SPA 18 THEN TESTED AS PARY OF THE JOINTS ACCEPTANCE TESTS
o LIKPING (VIBRATION AND THERMAL VACUUN TESTY,
(2> FAILURE DURING END :
of Y K 4 BIf EFFECION ME SPA'S/JOINTS UNDERGO RMS SYSTEM TESTS (1518 AMS
ouTPUT CAPIURE, STRONGBACK AND TP352 FLAT FLOOR 1ES1S) WHICH VERIFIES THE
LATCH, ABSENCE OF THE FATLURE MODE.
VOAS! CASE
¢3) rateume | oo---ie-- OUALIFICATION TESIS
IN COUNIER, T 11 T e
HOTION, JOINT IHE SPA IS SUBJECTED TO YNE fOLLOVING SRU QUALIFICAIION TEST
FUMAVAT . ENVINOHMENTS. THE SPA UAS ALSD TESTED AS PARI OF THE JOINI
AUTOBRAKES., CUALIFICATION TES!S.
REDUNDAHT PATHS O VIBRATION: LEVEL AND DURATICN - REFERENCE TABLE &
REMALINING
--------------- 0 SHOCK: 206711 MS/3 ANES (6 DIRECIIONS)
AUTOBRAKES
O THERMAL VAC: +B1 DEGREES € 10 -1& DEGREES C (& CYCLES)
M10°%6 10RA .
D WMIDITY:  VESTED WETH THE SHOULDER JOINT
0 EMC: HIL-STD-489 AS MODITIED BY SL-E-0002 (TEST
CEO1, CEO3, (301, €502, CSO8, REOY,
RE02" (N/8}, RSO1)
FLIGHT CHECXOUT
PORS OPS CHECKLIST {ALL VEHICLES) JSC 14987
t
RV SUPERCFDING DAIE: 04 OC) BT APPROVED BY: DATE: 26 JuL 91
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rROJECT:

us SYSIEM: [!““!“1 SUBSTSIEM
ASS 'y oMl RTLR : Ass'y p/R:SYIYIOP SHEET:
FAILURE EFTECH WH;’{.IUIC. RATEONALE FOR ACCEPULANCE
o
w0 11em CRITICALITY SCAEENS: A-PASS, B-PASS, C-PASS
ERRONEOUS OA/INSPECT 10WS
1EEDDACK IN SPA
AND 10 GPC.
UNITS ARE MAKUFACTURED UNDER DOCUMENTED OUALITY CONTROLS.
JOINE MAY THESE CONFROLS ARE EXERCISED VHROUGHORT DESICN
RUNAUAY, PROCUREMENT, PLANMING, NECEIVING, PROCESSING, FABRICATION,
INCORNECT DATA ASSEMBLY, TESTING AWD SHIPPING OF THE UNITS. MANDATORY
SENT 10 INSPECTION POINIS ANE EMPLOTED AT VARIOUS STAGES OF
GPC. AUIO PABRICATION ASSEMBLY AND TES1. GOVERNMEMS SOUACE
SRAKES INSPECTION (S INVOKED AT VARTOUS CONTROL LEVELS.
INITIAFED, LOSS
OF LINPING EEE PARTS INSPECTION IS PERTORMED AS REQUIRED BY
DURING END SPAR RNS-PA.003. EACH EEE PART IS QUALITIED AT THE PART LEVEL
EFFECTOR 10 THE REQUIREMENIS OF THRE APPLICABLE SPECIFICATION. AL EEE
CAPTLME, PARTS ARE 100X SCREEMED AND BURNED IN, AS A NINIMUN A
REQUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. AODITfomaLLY,
VORST CASE EEE PARFS ARE 100X RE-SCREEWED 1N ACCORDANCE VETH
REQUIREMENTS, BY AN INDEPENDENI SPAR APPRGVED TESTING
UNENPECTED FACILITY. OPA 19 PEATORMED AS REQUIRED BY PA.003 ON A RANDOMLY
WOTIOW, JOINE SELECTED 5X OF PARIS, MAKIMM S PIECES, MINIMM 3 PlECES FOR
RUNAUAT . EACH LOT NUMBEA/DATE LODE OF PARTS RECEIVED
AUTOBRAKES, .
VIRE IS PAOCURED TO SPECIFICATION MIL-W-22759 oR MIL-H-8138)
REDUNDANT PATHS AVD THSPECIED AMD TESTED 1O NASA SSCHBOBO STANDARD NUMECH #5A.
NEMAINING )
RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECE(vED ARE AS
AUTOBRAKES IDERTIFIED IN THE PROCUNEMENT DOCUMENIS, THAT No PHYSICAL

IHER FAHURE WDt
aef. v, onavlug ofr, AND
DESICUALION cAUSE
200 ' Haew WOUE ;
DIOITAL ERAOWEOUS
oUTPyt 2IGITAL
GENERATON TACHOME TEN
arr-s oUTPUT,
SCHEMATIC
23831 CAUSE(S):
(2383119} €1) L0sS Or
COUNTER
CONTROL
SIGNAL.
(2) rarume
OF SR & Bit
oUTPUT
LATCH,
£3) FAILURE
IN coumten.,
!
PREPARED BTY: Nivg

SUPERCEDING DAIE: 04 OC! A7

OAMAGE HAS OCTURRED 10 PARTS DIMENG SHIPMENT THAT THE
RECEIVING DOCUMENIS PAOVIDE ADEQUATE TRACEASILITY INFORMAT10M
AND SCREENING DATA CLEARLY IOENTIFTES ACCEPTABLE PARTS,

PARTS ARE INSPECYED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPATATE 10 THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

PRIRIED CIRCUIT BOARD ENSPECTION fOR TAACK SEPARATION, DAMAGE
AND ADEQUACY OF PLAIED THROUGH HOLES,

COMPORENT MOUNTING INSPECE oW FOR CORRECT SOLDERING HIRE
LOOPING, STRAPPING, ElC. DPERATORS AND INSPECIORS A E TRAINED
awo cerlifFieo 10 NAsa NkB 5300.4¢3A) SIANDARD, AS MODIFIED

BY JSC OABOOA,

CONFORMAL COATING INSPECTION fOR
PEAFORNED USING ULTRAVIOLET LIGHT TECHMIOUES.

POSE P.C. BD, INSPALLATION IMSPECTION, CLEANLINESS ARD
WORKMANSHIP {SPAR/GOVERNMENT REP. MAWDATORY ENSPECTION POINT)

P.C. BD, INSIALLAYION INSPECTION, CHECK FOR CORRECT BDARD
INSTALLATION, ALICNMENT Of BOARDS . PROPER CONNECTOR CONTACT
MATING, MIRE ROUTING, SIARPPING Of WIRES EIC.,

PRE - CLOSURE INSPECTION, WORKMANSH)IP AND CLEANLINESS
(SPAR/GOVERNMENT REP, - MANDATORY INSPECTION POIND)

PRE-ACCEPTANCE TEST INSPECTJON, uHICH INCLUDES An
LOWVER FIER IWSPECIION COMPLEY |
VERLFICATION 10

ADEQGUATE PROCESSING 1S

AUDET OF
o AS BUILT CONF IGURAT ION
AS DESICH ETC., (MANDATORY INSPECYION POINI)Y,
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cm—————— —————— RSSO H WM ﬂtllﬂmﬁ'mrmﬂfﬂl—— assty PR STNLOTINYT SHIFT: &
e IMEA wang, 01r o IRIEURE MODE TATIURE EFFECT HDUR £ PUNC, RATICHALE FOR ACCEPTANCE
Ay, LA praving ol N0 o 21
DESICNAT IO CAUSE END 11EM CAITICALITY SCAEENS: A-PASS, B-PASS, C-PASS
28%0 1 Taewg WODE ¢ ERAOHEOUS
pIGEIM LRAONE CUS TEEDBATK (N SPA A TEST AEADIMESS REVIEM (TAR) SMICH INCLUDES YERIFICATION of
ouI Pyl DIGHIAL AND 1G GPC. 161 PERSOWNEL, TESF DOTUMENTS, TEST EQUIPMEW] CALIBRAYION/
CENFRATOR VACHOMETER VALIOATION SIAFUS AND MARDWANE CONFIGURAT|ON 1S CONVEKED 8Y
oIt uipyt, I0INT MAY QUALITY ASSURANCE 1N CONJUNCTION WITH ENGINEERING
SCRENAIIC FUNAVAT, RELIARILITY, COMFIGURATION CONTROL, SUPPLIER AS abpLIcARLE,
561110 CAUSE($) 1 INCURRLCE DATA AND THE COVENMENT MEPRESENIATIVE, FRION 10 YHE STARE OF ANY
(2388719) (1) LOSS oOf SENT [0 YORMAL TES1ING (ACCEPTANCE OR QURLIFITATION).
COUNTER GPC. AUTO
CONIADL BRAKES ACCEPTANCE TESTING (ATP) TWCLUDES AMBIEWT PERFORMAMCE,
SIGHAL . INITEATED, LOSS TRERMAL AND VIBRATION TESTING, (SPAR/COVERWMENT REP. -
OF LIMPING MANDAIORY INSPECTION POTNT).
t2) FAILURE DURING END
ofF 3 x4 Bt EFFECION INTECRATION OF UMIT TO JOINT SRU - INSPECTIONS INCLUDE
oUTPYY CAPIUAE, GROUNDING CHECKS, COWNECTORS FOR BENT OR PUSHEATK
LATCM. CONTACTS, VESUAL, CLEANLINESS INTERCONKECT WIRING AND
UORST CASE POVER UP’ TES1 10 THE APPROPRIATE JOINT INSPECTION VEST
IR UL PROCEDURE {1TP) EIC,
1N COUNTER. UNEXPECTED
POTION, JOINT JOINT LEVEL PRE-ACCEPIANCE TEST INSPECTION, INCLUDES AW
AUNAVAY, AUDIT OF LOVER TIER IMSPECTION COMPLETION, AS BUIL!
AUTOBRARES, RouF IGURATION VERITICATION 10 AS DES1GH ElC.
REDUNDANT PATHS JOINT LEVEL ACCEPTANCE TESTING (ATP) IMCLUDES AMBIMEY,
REMAINING YIERATION AND THERMAL-VAC 1ESTING.
--------------- {SPAN/GOVERNMENT REP. - MANDAIORY INSPECTION POINT).
AUTOBRAXES

SANS SYSTEMS IWTEGNATTON, THE INTEGRATION O MECHANICAL ARH
SUBASSENBLIES AND YHE FLEGHT CABIN EQUIPHENT 10 FORM THE SAMS.
INSPECTIONS ARE PERTORMED A) EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECXS, THAU VIRING CHECKS, WIRING ROUTING,
INSENTACE CONNECTONS §OR BENT OR PUSH BACK COHTACTS ETC.

SAMS STSTEWS 1ESTING - STRONCOBACK AND FUAT FLOOR AMBIENT
g}:ﬁ!llt! YEST. (SPAR/COVERNMENT AEP. - MANDATORY INSPECTION

PREPARED B¥: SUPENCEDING DATE: 08 OCT 87 APFROVED BY:
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SEuIEM: ELECIRPCAL 'm'.mm
e e - —————————— Aoy u--.rutlmmr”smu‘mrmnnn‘_‘ ASS'Y P/ 5 150F1Y7 T ':IIHI
FHEA THEA HAME Qi | FTATLURE WOOE HItI!nE tn!u HoWR # func. RATIONALE 70R ACCEPTANCE
REF. rev. | onaviug wlr, AND 20m
DESIGHATION CAUSE !ND Il[ﬂ CRITICALETY SCREENS: A PASS, B-PASS, C-PASS
2830 1 TACKHD RODE ERRONEOUS FATLURE HISTORY
OIGITAL ERADNEOUS FEEDBACK JN SPA | -eevr-encnan...
ouTput DIGEIAL AND 10 GPC.
GENERATOR TACHOMETER YHERE HAVE BEEM MO FAILURES ASSOCIATED WEIH THIS FATLURE
o17-6 ouTPUl, JOINE MAY MODE OH THE SRMS PRDGRAM,
SCHEMATIC RUNAUAY,
2563121 CAUSE(S): INCORRECT DATA
(238371%) {1) LosS of SENT TO
COURIER GPC. AUtO
COMTROL BRAKES
STGNAL, IMIYIATED, LDSS
OF LINPING
(2 FAILURE DURING END
oF I 4t EFFECTON
ouTPUS CAPTURE.
LATCH,
WORST CASE
43 FAJLURE | --eee-e---
1N COURTEN. UNEXPECTED
ROTION. JOINT
RUNAUAY,
AUTDBRAKES.
REDUMDANT PATHS
REMATHING
AUTOORAKES
PREPARCD BY; muc "SUPERCEDING DATE: 06 OC! 87 DATE: 24 sut 91 CIL REV: 2
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PROJECY: SAMS
asstr weef ACOATIMET SOOVO PONCA MAPEIPION Ass*y p/R: STHONITTY

SYSHM: ELECIRICAL SUBSYSTEM

) SHEFT:

FHEA TnEA | waME. 017, & | fAtLURE wope | TAItume Evrect HDWR / FUNC. "RATIONALE FOR ACCEPIANCE
REF, REV. praving alr, AND oN 2m
DESIGHATION CAUSE END TEM CRITICALINY SCREENS: A-PASS, 8-PASS, C-PASS
2630 1 TACHO Wooe : ERNONEQUS OPERATIONAL EFFECTS
DIGITAL £RRONEOUS FEEDBACK 1N SPA |  rreceesecaseannens
QUTPUT DIGITAL MND 10 CPC. JOINT RUNAUAY. AUTOBRAKES. CANNOT USE COMPUTER SUPPORTED
GENERATON 1ACKCHE 1ER MODES. DIRECT DREVE AND BACKUP AVAILABLE. ARM WILL NOT STop
ort-6 QurPUT, JOINT WAY AURCHATICALET IF AN UNDETECIED FAILURE OF THE AUTO BRAKES
STHENATIC AUNAUAT, SYSIEM HAS PREVIOUSLY OCCURRED.BRAKES CAN BE APPLIED
2363721 CAUSE(S): INCORRECT DATA HANUALLY .
(2585719) (1) 10sS OF SENT 10
COUNTER GPC. AUTD CREY ACTION
CoNIAoL pRARES 00 | meeeeeeeees
SIGHAL, INTVIATED, LDSY
of LINPING APPLY BRAXES. USE DIRECT DRIVE.
(2) TAILURE DURING END
OF 3% & BIt | EFFECION
ouIPUT CAPTURE.
LAICH. CREW TRAIHING
VORST CASE | ceeeereneeees
(9) PAILURE | <e-eeneens
I COMTER, ANEXPECTED INE CAEV WILL BE TRAINED TO ALVAYS ODSERVE MHETMER THE ARN
WOl 10N, JOINT 19 RESPONDENG PROPERLY TO COMMANDS. VF IT LSN'T, APPLY BRAKES.
AUMAVAT
AUTOBRAKES. MISSION CONSTRAINT
REDUNDANT PATHS
RENAINING OPERATE UNDER VEANIER RATES WITHIN 10 FJ OF STRUCTURE.
--------------- THE OPERATOR MUST BE ABLE 1O DETECY THAT THE ARM/PAYLOAD 1S
AUTORRAKES RESPOMDING PROPERLY 10 COMMADS VIA WINDOW AWD/OR €CIV
VIEUS DURING ALL ARM OPERATIONS.
OMASD OF FLINE
DRIVE EACH JOINT IN COMPUTER CORTROLLED MODE.
VERIFY TACHOMEIER NESPOMSE.
OMRSD ONLINE INSTALLATION
HONE
CMASD OMLINE TURMARGUND
DRIVE EACH JOINT 1N SINGLE MODE.
- YERIFY VACHOMETEM SIGNATURES.
'
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