CRITICAL 1ITEM8 LIBT

. PROJECE: SAMS m”rg‘
ASS'Y NONERCLK :

SYSIEM: ELECIRICAL SUBSTSIEM

ASS'y PARSIY SHFEY;

€86 - O3T13/SWY

FHEA FHEA RAME QFy, & FAHURE mODE FAILURE EFFECT HOVR £ FUNC, RATIONALE FOR ACCEPTANCE
REF. nev. | omaving afe. AND oN /10
DESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3320 ? COMMAND MODE * ARM REMAINS DESICN FEATURES
LOGIC afy-1 LOSS OF LIMP UNTIL EE | --eeeel 0000
REFERENCE CAPIURE AND MOIDE SU 10 OFF
SCHMEMATIC DERIGIDIZE., DURING AN AUrO THE DESIGN UTILIZES PROVEN CIRCUIT TECHNIOUES AND Is
2563743 CAPTURE IMPLEMENTED USING CMOS LOGIC DEVICES.
CAUSE(S): SEQUENCE,
{1) vioc WHEN CAPTURE OR CHOS DEVICES OPERAIE AT LOW POVER AND HENCE DO NOT EXPERIENCE
FAILS L. DERIGIDIZE SIGHIFICANT OPERATING STAESSES. THE TECHNOLOGY IS MASURE, AND
COMMANDED, EEEV DEVICE RELIABILITY HISTORY IS WELL DOCUMENTED. ALt stResées
WML %ot ARE ADDITNONALLY REDUCED BY DERATING THE APPROPRIATE
PROCUCE MOTOR PARAMETERS IN ACCORDAMCE MITH SPAN-RMS-PA. 003, SPECIAL
ENABLE. HANDLING PRECAUTIONS ARE USED AT ALL STAGES Of MANUFACTURE TO
PRECLUDE DAMAGE/STRESS DUE 10 ELECTROSTATIC DISCHARGE
WORSY CASE
UNEXPECTED
PATLOAD WOTION.
INCOMPLETE
SHARE/RELEASE
SEQUENCE,
CAEW ACTION
REQ.
REDUNCANT PATHS
REMAINING
1) MANUAL EE
MODE RELEASE,
2) BACKUP EE ’
RELEASE.
!
PALPAAED BY: NIvG SUPERCEDING DATE: 06 OCI BT APPROVED BY: DATE: 24 s 91 CIL REV: 1t




86 - 0313/SWY

CRITICAL 1ITEMB LI1BT PROJECT: E%gs SYSTEM: ELECIRICAL SUBSYSTEM
e e ——————————— ASS'T HOMENCCATURE: [EEQ Ass'y p/N: SIVUFTI7A-3E-5  SHEE): 2
FHEA FHEA WAME Gty & FATLURE MODE FAILURE EFFECT HOMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. orauluc wif. AND oN 2/
DESICMATION CAUSE END ITEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3120 2 COMMAND MODE @ ARM REMAINS MZCEP"HI:E TE518
LOGIC a1T-1 LOSS OF LIMP UNTIL EE ] = sscs-cemce-aecan
REFERENCE CAPIURE AND MODE SU 10 OFF THE EEEU ls SUBJECTED TO THE FOLLOMING ACCEPTANCE
SCHEMATIC OERIGIDIZE, OURING AN AUIC ENVIRONKENTAL TESTING AS AN SAU,
2581765 CAPTURE .
CAUSE(S): SEQUENCE, 0O VIBRATION: LEVEL AND DURATION REFERENCE TABLE &
(1) yioc WHEN CAPIURE DR
FAILS L. DERIGIDIZE 0 THERMAL: +70 DEGREES C 10 -25 DEGREES C (1 1/2 CYCLES)
COMMANDED, EEEU
WELL NOY THE EEEU IS INTEGRATED INTO THE END EFFECTOR AND IS FURTHER
PROOUCE MOTOR EXPOSED TO THE END EFFECTOR ACCEPYANCE TEST ENVIRONMENTS
ENABLE, (VIBRATION AND THERMAL VACIRM).
MSI CASE THE ENO EFFECTIOR ASSEMBLY IS PART OF THE INTEGRATED RMS SYSTEM
--------- VESTS CIP310 RMS STRONGBACK TEST AND TPS552 FLAT FLOOR TESI)
UIEIPECIEB WUHICH VERIFIES THE ABSENCE OF THE FAILURE MODE.
PAYLOAD MOTION,
INCOMPLETE w!llFICMIUI TESTS
SNARE/RELEASE | = -e-cecemreecccaen.-
SEOQUERCE. THE EEEU IS SUBJECTED T0 THE FOLLOWING SRU QUALEFEICATION TESY
E“u ACTION ENVIRONNENTS,
£Q.
0 VISRATION: LEVEL AND DURATION - REFERENCE TABLE § -
REDUNDANT PATHS
REMALKING 0 SHOCK: 20G711IMS - 3 AXES (& DIRECTIONS)
1) MANUAL EE 0 THERMAL: onl OEGREES c lo -36 DEGREES C (6 CYCLES)
MODE RELEASE. **_4 TOR
Eglncm EE 0 RUMIDITY: TESTED IN THE END EFFECTOR HUMIDITY TEST.
EASE.
0 EMC: MIL-STD-4&T AS MODIFLED 8Y SL- E 0002 (TESTS
CEQ1, CECY, CSO1, C502, CS06,
ReQ2’ (N/B) ISO".
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
'
PAEPARED BY: 14 T SUPERCEDING DAYE: 056 OCT 8T DATE: 24 JUL ™Y CIL REV: _1




g86 - O313/SNY

. CRITICAL 1ITEM8 LIl :

+ sJECE: SRHS

SYSTEM: ELECIRICAL SUBSYSIEM

s s s —Ass e ———— Ass'Y NOWERTL Ass'y p/R: SYMLOFTIZL- SHEET: 3
FMEA FHEA NAME, Q17, ¢ 1A11 E HUDE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE -
REF, SEY, praulng nfs. AHD 2/1%

DESIGHATION [ AUISE END ITEN CRITICALITY SCREENS: A-PASS, 8-PASS, C-PASS
3320 ) COMNAND P ARM REMAINS OA/INSPECTIONS
LOGIE 01Y-1 LS of LINP UNTIL EE | --eeelaoiolll
REFERENCE CAFTURE AND MODE SV TO OFF
SCHEMATIE BERIGH. - ZE., DURING AK AUTO UNITS ARE MAWUFACTUNED UNDER DOCUMENTED QUALETY COMTROLS.
2563785 CAPTURE THESE CONTAOLS ANE EXERCISED THROUGHOUT DESIGN
canst, SEQUENCE, PROCUREMENT, PLARNING, RECEIVING, PROCESSING, FABRICATION,
(1) vlue WHEN CAPTURE OR ASSENBLY, TESTING AND SHIPPING OF THE UNITS. WANDATORY
fans L. DERIGIDIZE INSPECTION POINES ARE EMPLOYED AT VARIOUS STAGES OF
COMMANDED, EEEV FABRICAEION ASSEMBLY AND TEST. GOVERNNENT SOURCE
HILL NOf INSPECTION IS INVOKED AT VARIOUS CONYROL LEVELS,
PRODUCE MOTOR
ENASLE. EEE PARTS INSPECTION [S PERFORMED AS REQUIRED BY
SPAR-RMS-PA.003, EACH EEE PART IS QUALIFIED AT THE PART LEVEL
WORST CASE 10 THE REQUERENENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
---------- PARTS ARE 100X SCREEWED AND BURNED UM, AS A MINIMUM AS
UNEXPECTED REQUIRED BY SPAR-AMS-PA.003, BY THE SUPPLIER. ADDITloNALLY,
PATLOAD HOTION. EEE PARTS ARE 100X RE-SCREEWED 1N ACCORDANCE MITH
INCOMPLE TE REOUIREMENTS, BT AN INDEPENDENT SPAR APPROVED TESTING
SHARE /RELEASE FACILTTY. OPA IS PERFORMED AS REQUIRED BY PA.003 ON A RANDOMLY
SEOUENCE, SELECTED S5X OF PARTS, MAXIMUM 5 PIECES, MINIMUM I PIECES FoR
CREW ACTI EACH LOT MUMBER/DATE LODE OF PARTS RECE|VED.
REQ.
UIRE 1S PROCURED YO SPECIFICATION MIL-W-22759 OR MIL-W-81381
REDUNDANT PATNS AND INSPECTED AND TESTED 1O WASA JSCMBOAD STANDARD NUMBER O5A.
REMAIKING
St RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
1) MANUAL € IDENTIFIED IN THE PAOCUREMENT DOCUMENTS, THAT NO PHYSICAL
MODE NELEASE. DAMAGE MAS OCCURNED TO PARTS DURING SHIPMENT THAT THE
AECEIVING DOCUMENTS PROVIDE GEEGUME 1RACEABILITY INFORMATTOM
2) BACKUP EE AND SCREENING DATA CLEARLY 1DENTIFIES ACCEPTASLE PARTS.
RELEASE.
PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MAMUFACTURING STAGE COMPLETED. THESE
INSPECFIONS 1HCLUDE,
PRINIED CIRCUIT BOARD IWSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY Of PLATED THROUGH WOLES,
COMPONENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, EC. OPERATORS AND INSPECTORS ARE TRAINED
AND CeRYSFIED TO WASA NHB 5300.4(3-1) STANDARD.
CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 1S
PERFORMED USING ULTRAVIOLEN LIGHT TECHNIQUES.
POST P.C. BD, ENSTALLATION INSPECTION, CLEAMLINESS AND
VORKNANSHIP (SPAR/GOVERMMENT REP. MANDATORY INSPECTION POINT)
: P.C. 8D, INSTALLATION IMSPECTION CHECK FOR CORRECT MOARD
' INSTALLATION, ALIGNMENT OF BOARDS, PROPER CONMECTOR CONTACY
MATING, WIRE ROUTING, STRAPPING OF WIRES ETC.,
PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEANLINESS
(SPAR/COVERNMERT REP. - MANDATORY INSPECTION POINT}
PRE-ACCEPTANCE TEST INSPECIION, WHICH INCLUDES AN AUGTT OF
LOWER TIER INSPECTION COMPLETION, AS BUILT CONFIGURATION
VERIFECATION 10 AS DESTGN E1C., (MANDATORY [NSPECTION POINT).
PREPARED BY: WEWG SUPERCEDING DATE: 04 oCT 87 APPROVED BY: DATE: 24 JuL 9 CIL REV: 1
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CRITICAL 1TEME LIST

Iy

Ph "3
s . sef HCLATORE: EEED

SYSTEM: ELECTRICAL SUBSYSTEM
ASS'Y p.«E’:‘smurkm-'il-'s — SHEET:

[

U

SUPERCEDING DATE: D& OCT 87

FHEA FHEA HAME, ofr, L FATLURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. nEV. pravlng rir. AND o 2710
DESTGNATION CAUSE END ITEM CRITECALITY SCREENS: A-PASS, B-PASS, C-PASS
3320 2 COMIAND MOOE : ARM AEMAINS A TEST READINESS REVIEM {1RR) WHICH INCLUDES VERIFICATION OF
LOGIC ory-1 1055 OF LIMP UNTIL EE 1EST PERSOWNEL, TEST DOCUMENTS, VEST ECUIPHENT CALIBRATION/
NEFERENCE CAPTURE AND NODE SV 10 OFF VALIDATION STATUS AND HARDMARE CONFIGURATION IS CONVENED BY
SCHEMATIC DERIGEDIZE. DURING AN AUTO GUALTTY ASSURANCE iM COMJURCTION WITH ENGINEERING
2563765 CAPTURE RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
CAUSE(S): SEQUENCE. AHD THE GOVENWENT REPRESENTATIVE, PRIOR TO THE START OF ANF
(1) vioc VHEW CAPTURE OR SORMAL TESTING CACCEPTANCE OR QUALIFICATEON).
FAILS L. DERIGIDI2€
COMMANDED, EEEU ACCEPTANCE TESTENG (ATP) INCLUDES AMBIENT PERFORMANCE,
VILL NOT THERWAL AWO VIBNATION TESTING, {SPAR/GOVERNMENT REP. -
E:EWE‘ MOTOR MANOATORY INSPECTION POINT).
BLE.
INTEGRATION OF UMIT TO END EFFECTOR ASSY - INSPECTIONS INCLUDE
VORST CASE GROUNDING CHECKS, COMNECIERS FOR BENT OF PUSHBACK CONTACTS,
---------- VISUAL, CLEANLINESS INVERCONMECT WIRIRG E1C. AND POVER-UP
UNENPECTED TEsT 10 spar 1MsPectioN TEST PROCEDURE 1TP-251D.
PAYLOAD MOTION,
INCOMPLETE PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUDIT OF
SHARE/RELEASE LOVER T1ER INSPECTION COMPLETION, AS SUILT CONFIGURATION
SEQUERCE, VERIFICATION 10 AS DESICN ETC., {MANDATORY INSPECTION POINT).
CREW AC )
REQ. ACCEPTANCE TESTING (ATP) INCLUDES, AMBIENT, VIBRATLON -
AND THERMAL-VAC TESTING, (SPAN/GOVERNMEW! REP. - MANDATORY
AEDUNDANT PATHS INSPECIION PDINT)
REMALNING
....... SRMS SYSTEMS TKVECAATION, THE INTEGRATION OF MECHANICAL ARM
1) MANUAL EE SUBASSENBLIES AND THE FLEGHY CABIN EQUIPMENT TO FORM THE SRMS.
MODE RELEASE, INSPECTIOHS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CMECKS, THRU WIRING CHECKS, WIRING ROUTING,
:: ::Egup 1 INTERFACE COMNECTORS FOR BENT OR PUSH BACK CORTACTS EIC,
ELEASE.

SAMS SYSTENS TESVING - STRONGBACK AND FLAT FLOOR AMBIENT
'I:g::ﬁlﬂﬂti TESE. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION

——

DATE: 246 JuL 91

—_—

CIt REV:




186 - D313/SWH

.CRITICM. ITEMS L et ls,g’lil-i"m.r_. SYSIEN: ELECIAICAL SuBSISIEN .
ittt 557 WOM 718 assiy p/: SIVOFITTESES ——— sweer: s

FHEA FHEA NAME  OI, LAl B MUDE FAILURE EFFECT I|_D|ﬂl £ FUNC. RATIONALE FOR ACCEPTANCE
REF. nev. | orauing abs, AMD oN 2/1m
OESIGHAT [OM (AUSF END 17EM tRITICALITY SCREENS: A-PASS, B-PASS, C-PASS

3320 2 COMNAND ROOL - ARM REMAINS FAILURE RISTORY
LoGic aty-9 LOSS 1t LIMP UNTIL EE | --e-eccennenens
REFERENCE CAF o MODE SV 10 OFF
SCHEMATIC DER! . DURING AN AUTO THERE HAVE BEEM MO FALLURES ASSOCIATED WITH THES FATLURE
25837185 CAPTURE MODE OM THE SRNS PROGRAM.

CAUSLy SEQUENCE,

(1) un, WREN CAPTURE OR
FAILS ¢, DERIGIDIZE
COMMANDED, EEEUV
WILL HoY
PRODUCE WOTOR
ENABLE.

WORST CASE
UWEMPECTED
PAYLOAD MOTLON.
INCOMPLETE
SHARE/RELEASE
SEQUENCE.

CREU ACTiOM
REO.

REDUNDANT PATHS
REMAINING

1) MANUAL EE
MODE RELEASE.

2) BACKUP EE
RELEASE.

PREPARED BT: WEMG SUPERCEDIMG DATE: Gb OCT 87 APPROVED BY: DATE: 2§ JUL 9t CIL REV: 1




886 - 2313/SINY

CRITICAL ITEMB L1"Y nit: SRMS SYSTEN: ELECIRICA# SUBSYSTEM
- - - - - - .1 NOM H ASS'Y P/N: -38- SHEET: [
FHEA FHEA HAME 611 L rel! -1 mouk FAILURE EFFEC? HDWR / FUNMC. RAVIOMALE DR ACCEPTANCE ]
REF. aEY. oraulng rls. AHD oN 2/
DESIGHATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3320 2 COMMAND MODE ARM NEMAINS OPERATIONAL EFFECTS
LoGIc arr-1 L0SS OF LIMP UNTIL EE | = =--ccvecncnes LEEEET
REFERENCE CAPTURE AND MODE SW 10 OFF
SCHEMATIC DERIGIDIZE. DURENG AN AUTD EE DDES NOT OPERATE NOMINALLY WHEW COMMANDED. AR REMATNS tINP
2563745 CAPTURE UNTTL EE MODE SUITCH IS TUANED OFF DURING AN AUTO CAPTURE
TAUSE sn 1 SEQUENCE, SEQUENCE .
(1) utoc VHEN CAPTURE OR
FAILS L. DERIGIDIZE CREV ACTION
COMMANDED, BEEY | ------ee-e-
MILL NDT
PRODUCE MOTOR FOR ANY OFF NOMINAL OPERATION OF THE FE, THE EE NODE SUITCH
ENABLE, SHOULD BE TURNED CFF. ATTEMPT TO CAPIURE IN THE ALTERNATE
MWODE. LF THE SHARES MEMALN OPEN_ MANEUVER ARM AUAY FROM
WORST CASE PATLOAD. IF THE SNARES ARE PARTIALLY CLOSED, ATIEMPT RELEASE
---------- USING A PREMARY £E MODE, IF SHARES OPEN, MANEUVER THE ARM AWAY
UMNEXPECTED FROM THE PAYLOAD, JF SHARES DON'T OPEM, ATTEMPT TO RELEASE IN
PAYLOAD MOTION, BACKUP MODE. IF SNARES OPEN, MANEUVER RRM AWAY FROM THE
INCOMPLETE PAYLOAD, MANEUVER ORPITER AMAY FRON PATLOAD. |F SHARES CANNOT
SWARE/RELEASE BE OPEMED, IN ANY MODE, EVA CAN BE USED 1O RELEASE THE PAYLOAD
SEQUENCE. OR THE ARM/PAYLOAD tmﬁlﬂlll(ﬂ CAN BE JETTISONED.
CREM ACTION
REQ. CREW TRAINING
REDUNDANT PATHS
AENATMING CREM WILL SE TRAINEO 1O RECOGNIZE OFF HOMINAL EE OPERATIONS
--------------- AND TO MANEUVER THE ORBITER AUAY FROM A FREE FLTING PAYLOAD AT
1) MAHUAL EE ANY TIME DURING ARM OPERATIONS.
MODE RELEASE.
2) BACKUP EE MISSION CONSTRAINT
RELEASE. |  ---eeeeisiiennnan
WHEN CAPTURING A FREE FLYING PAYLOAD, THE EE MUST BE TAR
ENDUGH AWAT FROM STRCUTURE 10 an!lllh CONTACT REGARDLESS OF
PATLOAD ROIATIONS.
THE €E MODE SWITCH SHOULD BE PLACED BACK 1M THE OFF POSITION
IMMEDIATELY AFTER THE SPEC DRIVE TIME HAS ELAPSED.
OMRSD DFFLINE
PERFORM MANUAL EE CAPTURE
VERIFY CORRECY TIME FOR CLOSE FLAG TO CHANGE STATE
PERFORH MAKUAL EE DERIGIDIZE
VERIFY CORRECT TIME FOR ENTEMD FLAG 10 CHANGE STATE
OMRSD ONLINE IHSTALLATION
NONE
OMRSD ONLINE TURNARDUMD
PERFORM MANUAL EE CAPTURE
PREPARED BY: KIWG SUPERCEDING DATE: QM_ APPROVED 8Y: DATE: 24 JUuL 91 CIL REV: 1}
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CRITICAL 1ITEMB LIBT PIUJEUM SYSTEM: Elzcm!cu SUBSYSTEM .

- —on o —— ASS'Y N : ASS*Y PN NS SHEeT: 7
THEA FMER NAME, Qf¥, € FAILURE MODE FAILURE EFFECT HOVR 7 FUNC. RATIONALE FOR ACCEP1ANC
REF. REV, paauving ofr, AND oN 2/ JORALE ce €
DESTCHAT LON CAUSE END IFEN CREFICALITY SCREENS: A-PASS, B-PASS, C-PASS
1120 2 COMMAND HODE : ARM REMAINS VERIFY CORRECT TIME FOR CLOSED FLAG TO CHANGE 10 GREY
LOGIC QTY-1 L0SS OF LINP UNTIL €F PERFORM MANUAL EE DERIGIDIZE
REFERENCE CAPIURE AND MODE SV 10 OfF VERIFY CORRECI TIME FOR EXTEND FLAG 10 CMANGE TO GREY
SCHEMATIC DERIGIDIZE. DURING AN AUTO
2563765 CAPTURE
CAUSE(S)+ SEQUENCE .
(1) uioc WHEN CAPTURE OR
FAILS L. OERIGIDIZE
COMMANDED, EEEU
WiLL Wot
PRODUCE MWOTOR
ENABLE.
WORS? CASE
UNEXPELTED
PAYLOAD MOTIOW,
IHCOMPLETE
SHARE /RELEASE
SEQUENCE.
CREW ACTiON
REQ.

REDUNDANT PATHI
REMAINING

1} MANUAL EE
MODE RELEASE.

2) BACKUP EE
NELEASE.

PREPARED 9Y! MIUG SUPERCEDING DATE: D&_OCT 87 APPROVED BY: DATE: 24 JUL 91 CIL REV: !




