G46 - 2313/SNY

CRITICAL ITEM8 LIBT

PROJECT: SANS
ASS'Y NOME| H

SYSTEM: ELEC‘!!CM. SUBSYSTEN
ASS'Y P/H: rE-3rs

FHEA
REF.

FHEA
REV,

MAME, QIT, L
oaavinG ke,
DESTGHAT tON

nis

COMMAND
LOGIC Qfr-1
REFERENCE
SCHEMALIIC
2563785

TAILURE MODE
AND
CAUSE

FAILURE EFFECT
oN
END LTEM

HDWR / FUNC.
2/
CRITICALITY

RATIONALE FOR ACCEPTANCE
SEREENS: A-PASS, B-PASS, C-PASS

SHEEY:

—_—

HUDE:
1uss OF
RELEASE AND
RIGIDIZE.

CAUSE(S):

ARM REMAINS
LIMP UNTIL £€
MODE SW 10 OFF
DURING AN AUTO
CAPTURE
SEQUENCE.

WHEN RELEASE OR
RGIDIE
COMMANDED, EEEU
DOES MOT
PRODUCE A NOTOR
EMASLE,

WORST CASE
UNEXPECTED
PAYLOAD MOTION,
INCOMPLETE
CAPTURE /RELEASE
SEQUENCE.
UNABLE 10
RELEASE
PATLOAD,

EIEII ACTION

REDUNDANT PATHS
REMAINING

AELEASE,

PAEPARED BY:

HIuG

SUPERCEDING DATE: 06 OCT B7

DESIGH FEATURES

THE DESIGM UTILIZES PROVEN CIRCUIT TECHNIOUES AND IS
EMPLEHENTED USING CHOS LOGIC DEVICES.

CMOS OEVICES OPERATE AT LOM POVER AND HENCE DO NOT EXPERIENCE
SIGNIFICANT OPERATING STRESSES. FHE TECHNOLOGY 1S MATURE . AKD
DEVICE RELIABILOFY HISTORY IS WELL DOCUMENTED. AtL SIRESEES
ARE ADDITIONALLY REDUCED BY DERATIMG THE APPROPRIATE
PARAMEIERS IN ACCORDANCE WiTH SPAR-RMS-PA.003, SPECIAL
HARDLING PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE 10
PRECLUDE DAMAGE/STRESS DUE 10 ELECTROSTATIC DISCHARGE.

OATE: 24 JUL 9

CIL REV: _3



9.6 - O313/SN

CRITICAL ITEMB LIST

PROJECY: SAMS

ASS*Y WOMERTIATUME: FEEU

SYSTEM: ELECIRJCAL SUBSYSIEM
TI7%-3E-

ASS'Y P{T‘L SHEET: 2
FREA TMEA | MAME, QTT, & | FANURE MODE TAILURE EFTECT HOUR 7 FUMC. AATIONALE FOR ACCEPTANCE
NES . NEV. orauing i, AND oM /m
DESIGNATION CAUSE END TTEN CRITICALTTY SCREENS: A-PASS, §-PASS, C-PASS
1310 3 COMMAND MODE: ARM REMAINS ACCEPTARCE TESTS
10GIC aTY-1 LOSS Of LINP UNTIL EE | =eevee-cesaecces
REFEREMCE RELEASE AND MODE SW 10 OFF THE EEEU 1§ SUBJECTED 1O THE FOLLOMING ACCEPTANCE
SCHEMAEIE RIGIDIZE, DURING AN AUTD ENVIRONMENTAL TESTING AS AN SRU,
2583765 CAPTURE
CAUSE(S): SEQUENCE ., O VISRATION: LEVEL AND DURATION REFERENCE TASLE &
{1) uioo WHEN RELEASE OR
fAlLs L, REGIDITE O THERMAL:  +7D DEGREES C 70 -25 DEGREES € {1 1/2 CYCLES)
COMMAKDED, EEEY
DOES MOt THE EEEU 18 INTEGRATED INTO THE ENOD EFFECTOR AND 1S FURTHER
PRODUCE A NOTOR EXPOSED TO THE END EFFECTOR ACCEPTANCE VEST ENVIRONMENTS
ENABLE. (VIBRATION AND THERMAL VACULM).
WORST CASE HE END ESTECTOR ASSEMBLY 1S PART OF THE INTEGRATED RMS SYSTEM
---------- TESIS {1PS18 ANS STRONGEACK TEST AWD TPSS2 FLAT FLOOR TEST)
UMEXPECTED WHICH VERITIES THE ABSENCE Of THE FAILURE MODE.
PATLOAD MOTION.
INCOMPLETE QUALITICATION TESTS
ceetE/mecense | e
SEQUENC THE EEEU IS SUBJECTED 10 THE FOLLOWING SRU OUALIFICATION TEST
UNABLE TO ENVIRONMENTS.,
RELEASE X
PATLOAD, G VISRATION: LEVEL AND DUNATION - REFERENCE TABLE &
CREV ACTION
REO. 0 SHOCK: 200711MS - 3 AXES (6 DIRECTIONS)
REDUNDANT PATHS O THERMAL: ou DECHEES € 10 -36 DEGREES C (6 CYCLES)
AERAINING X 10%%-6 tOR
:acmp!:s WMMIDITY:  TESTED TN THE END EFFECTOR MUMIDITY TEST.
ELEASE.
EMc: MIL.$10- 461 AS WODIFIED BT St-€- uuoz (TESTS
CEOY, CEQS, €SOT, CSO2, CS06,
AE02’ (N/B) ASO1) "
FLIGHT CHECKOUT
PORS OPS CHECXLIS! (ALL VEWICLES) JSC 16987
]
PREPARED Y1 neug SUPERCEDING DATE: 08 0CT 87 APPROVED 871 OATE: 26 JuL 91 CIL REV: _3




426 - 23713/SINyY

CRITICAL ITEMB LIST

PROJECT: SRMS

SYSTEM: ELECIRICAL SUBSYSTEM
W STRUFTIC-3K-

el sl ASS'Y NOM ASS'Y p/RT SHEET: 3
FMEA FMEA NAME, att, & FAIIURE HODE FATLURE EFFECT HOWR # FUNC, RATIONALE FOR ACCEPTANCE ]
REF. REV, prauiNG aff. AND oN 271

BESIGNATION CAUSE END ITEM CRITICALITY SCREEMS: A-PASS, B-PASS, C-PASS
3110 3 COMMAND MODE ARM REMAINS OA/INSPECTIONS
LOGIC afy-? LOSS OF LIMP UNTIL €6 | = ...... seemane
NEFERENCE RELEASE AND MODE SW 10 DFf
SCHEMATIC NIGIDIZE, DURING AN AUTO UNIFS ARE MANUFACTURED UWDER OOCUMENTED QUALITY CONTROLS.
2563765 CAPTURE THESE COMTROLS ARE ENERCISEQ THROUGHOUT DESIGN
CAUSE(S): SEQUENCE, PROCUREMENT, PLANWING, RECELVING, PROCESSING, FABRICATION,
(1) utoo WHEN RELEASE OR ASSEMBLY, TESTING AND SHIPPING OF THE UNITS. MANDATORY
FANLS L. RIGIDIZE INSPECT 10N POINTS ARE ENPLOTED AT VARIOUS STAGES oF
COMMANDED, EEEU FABRICATION ASSEMBLY AND TESI. GOVERNMEN! SOURCE
DOES NOT INSPECTION 1S INVOKED AT VARTOUS CONTROL LEVELS.
PRODUCE A MOTOR
ENABLE, EEE PARTS [NSPECTION IS PERFORNED AS REQUIREC BY
SPAN-RNS-PA.003, EACH EEE PART IS QUALIFIED AT THE PART LEVEL
VORST CASE 10 THE REQUIREMENTS OF THE APPLICABLE SPECIFICATION, ALL EEE
---------- PARTS ARE 100X SCREENED AWD BURNED IN, AS A MINIMM AS
UMEKPECTED REGUINED BY SPAR-RWS-PA.003, BY THE SUPPLIER. AODITIONALLY,
PATLDAD MGTION, EEE PARYS ANE 100X RE-SCREENED UM ACCORDANCE WiTH
INCOMPLETE RECUTREMENTS, BY AN INDEPENDENY SPAR APPROVED TESTING
CAPYURE /RELEASE FACILITY. DPA IS PERFORMED AS REGUIRED BY PA.003 OH o RANDOML ¥
SEQUENCE . SELECTED SX OF PARTS, WAXIMM 5 PIECES, MINIMUM 3 PIECES FOR
UNABLE 1O EACH LOT NUMBER/DATE LODE OF PARTS RECESVED.
RELEASE .
PATLOAD, VIRE 1S PROCURED 7O SPECIFICATION WIL-W-22759 OR MIL-ti-B138t
CREV ACTIOM AND INSPECTED AND TESTED 1O NASA JSCHBOSO STANDARD MUMBER 95"
: MECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
AEDUNDANT PATHS IDEWTIFIED LN THE PNOCUREMENT DOCUMEMTS. THAT NO PHYS ICAL
REMAIN NG DAMAGE HAS OCCURRED TO PARTS DURING SHIBMENT. THAT THE
ceerereneneen .. RECEIVING OOCUMENTS PROVIOE ADEQUATE TRACEABTLITY INFoRMATiON
BACKUP EE AWD SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.
RELEASE.
PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MAWUFACTURING STAGE COMPLETED. [HESE
IMSPECTIONS {MCLUDE,
PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES,
LOMPONENT MOUNTING INSPECTION FOR CORRECT SOLOERING, WIRE
LOOPING, SIRAPPING, ETC. OPERATORS AND INSPECTORS ARE TRAINED
ang CEnfIFIED 10 MAsA Nn $300.403-1) STANDARD.
COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 1S
PERFOAMED USING ULIRAVIOLET LIGHY TECHNIGUES,
POST P.C. BD. INSTALLATION INSPECTION, CLEANLINESS AND
VORKHANSHIP (SPAR/GOVERKMENT REP. MANDATORY INSPECTIoN POINT)
P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALICNMENT OF BOARDS, PROPER CONNECIOR CoMTACT
MATING, WIRE ROUTING, STRAPPING OF WIRES EiC.,
PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEANLINESS
(SPAR/GOVERWMENY REP. - MAMDATORY INSPECTION POINY)
PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AW AUDIT oF
LOVER TIER INSPECTION COMPLEIION, AS BULLT CONFIGURATION
VERIFICATION 10 AS DESIGH ETC., {MANDATORY INSPECTION POINT).
PREPARED BY: NEG SUPERCEDING DATE: 06 OCI 87 APPROVED BY: | DATE: 24 Juy 91 CiL REV: 8



8.6 - 9313/SWY

CRITICAL 1ITEMS LIBT

PROJECE: SRMS

ASS'Y NOMEWTTATUNE: FEED

SYSTEM: ELECIRICAL SUBSYSIEM -
- SHEES:

Ass'y PN ST - 4
FMER FHEA NAME, 01Y, & FAILURE MODE FATILURE EFFECT HOWR / FUNC, RATIONALE FOR ACCEPTANCE
REF. REYV. oraving nér. AND oN 21
DESIGNATION CAUSE END ITEM CAITICALITY SCAEENS: A-PASS, 8-PASS, C-PASS
3310 3 COMMAND MODE 2 ARM REMAINS A TEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
LOGIC ofy-1 LOSS OF LIMP UNTIL EE JEST PERSONNEL, TEST DOCUMENIS, TEST EQUIPMENE CALIBRATEON/
REFERENCE RELEASE AMD MODE SV 1D DFF VALTOATION STAfuS AND RARDWARE COMFIGURATION IS CONVEWED BY
SCHEMAJIC ®IGIDIZE. OURING AN AUTO QUALITY ASSURANCE IN CONJUNCTION WITH ENGINEERING
2563765 CAPTURE RELIABILETY, CONFIGURATION CONTROL, SUPPLIER AS ABPLICASLE,
CAUSE(S): SEOUENCE ., AND THE GOVEWMEWT REPRESENTATIVE, GRIOR TO VHE START OF ANY
(1) utoo VHEN RELEASE OR FORMAL TESTIMG (ACCEPTANCE OR OUALIFICATION).
FAILS L. RIGIDIZE )
COMMANDED, EEEU ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
DOES NOY THERWAL ANO VIBRATION TESTING, (SPAR/GOVERNKENT REP. -
::%llrg! A WOTOR MANDATORY INSPECTION POINT).
IMTEGRATION OF UMIT TO END EFFECTOR ASSY - INSPECTIONS INCLUDE
WVORST CASE GROUNDING CHECKS, COMNECTERS FOR BENT DF PUSHBACK COMTACTS,
seeanoane - VISUAL, CLEAWLINESS, INTEACOWNECT MIRING EYC. AND POVER-UP
UNEXPECTED TEST 10 SPAR tusPectioN TES? PROCEOURE 11P-251D.
PAYLOAD MOTION,
IMCOMPLETE PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUDIT OF
CAPTURE /RELEASE LOVER TIER THSPECTION COMPLETION, AS BUILT COMFIGURATION
seou:uc;. VERIFICATION TO AS DESIGN ETC., (MANDAJORY THSPECTION POINT).
UNABLE 10
RELEASE ACCEPTANCE TESTING {ATP) ENCLUDES, AMBIENT, VIBRATION
PATLOAD, ANO THEMMAL-VAC TESTING, (SPAR/GOVERNMENT REP, - MANDATORY
:a:u ACTION INSPECTION POINT)
SRNS SYSTEMS INTEGRATION. THE INIEGRATION OF MECHANICAL ARM
AEDUNDANT PATHS SUBASSEXBLIES AMD THE FLIGHT CABIN EQUIPMENT TO FORM THE SRMS.
AEMAINING INSPECTFONS ARE PERFORMED AT EACH PHASE OF IMTEGRATION UHICH
cecemmemrasacnn INCLUDES GROUNDING CHECKS, THRU WEIRING CHECKS, VIRING AOUTING,
llcmPEEE INTERFACE CONNECIORS FOR BENT OR PUSH BACK CONTACTS ETC.
RELEASE.
SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBLENT
gsllt'r't'n;mucz TEST. {SPARSGOVERWMENT REP. - MANDATORY INSPECTIOM
PREPARED BY: MENG SUPERCEDING DAYE: 05 OC1 87 APPROVED BY: DATE: 24 JuL 9t CIL REV: _3




6.6 - J313/SWY

CRITICAL ITEMB LIBT

I'RDJECT: SRMS
ASS'Y NOM '

SYSTEM: ELECIRICAL SUBSYSIEM
ASS'y p/R: 1

SHEEN:

FHEA
REF.

FHEA
REV.

NANE, QTY, t
orauing fr.
DES1GNATION

350

COMMAND
LOGIC 01Y-1
REFERENCE
SCHEMATIC
2553745

FAILURE MODE
ARD
CAUSE

FAILURE EFFECT
on
END ITEM

KDWR / FUNC.
2/10
CRITICALITY

RATIONALE FOR ACCEPTANCE

SCREENS:

A-PASS, B-PASS, C-PASS

1.
S UF

“ILALE AND

I 2E.

LALME(S):
t1} uioo
FAILS L.

ARM REMAINS
L1MP UNTIL E€E
MODE SU 1O OFF
DURING AN AUtC
CAPTURE
SEQUENCE .

WHEN RELEASE OR
RIGIDIZE
COMMANOED, EEEUV
DOES NOY
PRODUCE A MOTOR
ENABLE.

WORST CASE
UNEXPECTED
PATLOAD MOTIOM.
INCOMPLETE
CAPTURE/RELEASE
SEQUENCE.
UNABLE TD
RELEASE
PAYLOAD.

EIEH ACTION

AEQUHDAMT PATHS
REMAIHING
SACKUP EE
RELEASE.

PREPARED 8Y:

MFWG

SUPERCEDING DATE: 06 _OCT 87

FAILURE HISTORY

THERE HAVE BEEM WO FAILURES ASSOCIATED WITK THIS FAILURE

MODE ON THE SRNS PROGRAN.

——

DATE: 24 JuL 9t

CiL REV:



086 - 03713/SNY

CRITICAL ITEH8 LIBT

PROJECT: SAMS

SYSTEM: ELECTRICAL SUBSYSIEM

mmE—emmEmmea e ASS'Y NOM : Ass*y p/R: SIVLDFTIZEA-3LS SHEET: [
FHEA THEA NAME, U1f, B FAILURE MODE FAILURE EFFECY HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REf. REV. oraulnc nés, AND o 2/1n
DESIGNATION CAUSE END FTEM CRITRCALETY SCREENS: A-PASS, B-PASS, C-PASS
3310 3 COMMAKD MODE ¢ ARM REMAINS OPERATIDNAL EFFECTY
Legir ofy-9 1085 OF LIMP UNTILEE | = =ees=mrmes- semevasasa
REFERENCE RELEASE AND MODE SW 10 OFF
SCHEMATIC RIGIDIZE. DURING AN AUTO UNABLE TO RIGIDIZE/DERIGIDIZE. 1F FATLURE OCCURS DURING
2583765 CAPTURE RIGIDIZE SEQUENCE, YHE CARRIAGE WILL NOT COMPLETELY RIGIDITE
CAUSE{S) SEQUENCE, AKD ARM WELL REMAIN LINP IF IN AUTC MODE. OPERATOR WILL DETECT
£1) uifo WHEN RELEASE OR OFF WOMINAL OPERATION OF THE EE.
FAILS L. RIGIDIZE
COMMANDED, EEEU CREW ACTION
PpOES NDT ] ememememeee
PRODUCE A MOTOR
ENABLE, THE EE MODE SWITCH SHOULD BE TURMEC OFF. CREW SHOULD OBSERVE
THE CAPTURE SEOUENCE AND DETERMIME THAY THE GRAPPLE FIXIURE
WORST CASE HAS BEEN DRAWN FAR EKOUGH INTO THE EE 10 PROMIBIT PAYLODAD
------- eea ROTATIONS. TF THE INTERFACE DOES WOT APPEAR RIGID, ATTEMPT TO
UNEXPECTED RIGIDIZE IN THE ALTERNATE MODE. IF RIGIDIZE IS uniuccfssrm,
PATLOAD MOTION, ATTEMPT RELEASE USING A PRIMARY EE MODE. IF SNARES OPEM,
INCOMPLETE HANEUVER THE ARM AVAY FROM THE PAYLOAD. IF SNARES DOW'T OPEW,
CAPTURE /AELEASE ATVEMPT TD RELEASE IN BACYXUP MODE, IF SNARES OPENM.  MANEUVER
SEQUENCE. ARN AUVAT FAOM THE PAYLOAD, MANEUVER ORBITER AVAY !l[l‘l PAYLOAD.
UMABLE 10 IF SMARES CANNOT BE OPENED I'N ANY MODE, THEN THE ARH/PAYLOAD
RELEASE COMBINATION CAN BE JETTISONNED.
PATLOAD,
CREV ACTION CREM TAAINING
[ 11 PO g reoeens
AEDUNDANT PATHS CAEW 10 BE TRAINED 10 AECOGNIZE OFF NOMINAL OPERATION OF THE
NEMAININD EE AN 10 TURN MODE SWITCH 10 OFF AFTER SPEC TIME AND WANEUVER
tassemnmocascon THE OMBITER AUAY FROM A FAEE FLYING PAYLOAD AT ANY TIME DURING
DACKUP EE ARM OPERATIONS.
RELEASE.
HISSION CONSTRAIME
WHEN CAPTURING A FREE FLYING PAYLOAD  THE E£E MUST BE FAR
ENDUGH AWAY FROM STRAUCTURE YO noulah CONTACT REGARDLESS OF
PAYLOAD ROTATFEONS.
OMRSD OFFLINE
PERFORM MANUAL EE RIGIDIZE
YERIFY CORRECT TIME FOR MIGID FLAG TD CHANGE STATE
PERFORM MANUAL €€ RELEASE
VERIFY CORRECY TIME FOR OPEN FLAG TO CHAHGE STATE
OMASD OMLINE INSTALLATION
NONE
OMRSD OMLINE TURNAROUWD
) PERFORM MARUAL EE RIGIDIZE
PAEPARED BY: RING SUPERCEDING DATE: 06 OCY B7 APPROVED BY: DATE: 24 JuL 9 CIt REV: 3

e



186 - 0313/SWY

CRITICAL ITEMB LIBT

FMEA
REF,

FHEA
REY.

NAME, Q1Y &
orawlNG #F.
DESIGNATION

no

COMHAND
LOGIC Q1Y-1
REFERENCE
SCHEMATIC
2563745

lnllﬁn[ MOGE

e - .-

»>—

PAEPARED BY:

HIUG

VR JECT: SAMS
ASS'Y NOM

D
i

SYSTEM:

FAILURE EFFECT
o4
END ITEM

RATIONALE FOR ACCEPTANCE

HOVR / 1UNC.
IR
CRETICALITY SCREENS: A-PASS, B-PASS, C-PASS

EI.ECTIICIL SUBSYSTEN
ASS'Y P/N: -3%- SHEET:

"

1
TRV ]
LS t.

ARK REMAINS
LIMP UNTIL EE
HODE SW 10 OFF
QURING AN AUTG
CAPTURE
SEQUENCE.

VHEM RELEASE OA
RIGIDIZE
COMMANDED, EEEU
B0ES NOT
PRODUCE A MOTOR
ENABLE.

WORST CASE
UMENPECTED
PAYLOAD MOTION.
INCOMPLETE
CAPTURE /RELEASE
SEQUENCE.
UHAGLE YO
RELEASE
PAYLOAD,

CREMW ACTION
REQ.

REDUNDANT PATHS
REMAINING
SACKUP EE
RELEASE.

SUPERCEDING DR1E: 06 OCT B7

VERIFY CORRECT TIME FOR RIGID FLAG TO CMANGE 1O GREY
PERFORM KANUAL EE MELEASE AND VERIFY TINE FOR OPEN FLAG 10
CHANGE TO GREY

DATE: 24 Jut 91

CIL REY:

3



