.01 - O3TI/SWH

..'RITICBL ITEM8 LIST

PROJECT: ERHS .
ASS'T MOM :

SYSTEN: ELECTRJCAL SUBSYSIEM '
ASS'Y P/N: - SHEET:

1
FMEA TMER | WAME, OfY FATLURE MODE | FATLURE EFFECT HOUR £ VUNC, RATIONALE FOR ACCEPIANCE
REF. rev. | oraviug n!r. AND o 21
DESIGNAT 10M CAUSE END 17EM CHITICALITY SCAEENS: A-PASS, B-PASS, C-PASS
3530 2 WOTOR DRIVE MODE : NO OUTPUT 10 DESICN FEATURES
SCHEMATIE LOSS OF 28V END EFFECTOR |  -e-eveecncnaaat
arr-1 SUPPLY NCTOR AND TO EE
2263764 AND VOLTAGE, SRAKES AND DISCRETE SENTCONDUCIOR DEVICES SPECIFIED 10 AT LEAST IHE X
2563765 CLUTCHES, LEVEL OF WIL-S-10500. ALL DEVICES ARE SUBJECTED 10
CAUSE(S)3 SYSTEN ViLL BE RE-SCREEMING 8Y AN INDEPENDANT TEST HOUSE. SAMPLES OF ALL
(1) SHoAl INOPERATIVE 1N PAOCURED LOVS/DATE CODES ARE SUSJECTED 10 DESTRUCTIVE PHYSICAL
CIRCULT IN ALL PRIME ANALYSIS (DPA) 10 VERIFY THE THTEGRITY OF THE MANUFACTURENG
AMY OF THE HODES. PROCESSES. DEVICE STRESS LEVELS ARE, DERATED 1N ACCORDANCE
FoLLOWTNG EE FUSES WILL WITH SPAR-ANS-PA.003 AND VERIFIED l" DESIGN REVIEM,
c3, €2, k23, | BLow Al
. o2, of. SHOULOER 10SE ALL NESISTORS AWD CAPACITORS USED TN THE DESIGN ARE SELECTED
SPEE POVER, FROM ESTABLISHED RELIABILITF (ER) TTPES. LIFE EXPECTANCY IS
(2) SPEE ANN WILL LiNP INCREASED BY ENSURING THAT ALL ALLOUABLE STRESS LEVELS ARE
AELAY S/C 10 | DURING CAPTURE OERATED 1N ACCORDANCE WITH SPAR-ANS-PA.00Y. ALL CERAMIC AND
CASE SEQ. ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED 10
RADICGRAPNIC TNSPECTION.
VORST CASE
UNEXPECTED
PAYLOAD MOTION.
INCOMPLETE
CAPIURE/RELEASE
SEQUENC
RABLE 10
RELEASE
PAYLOAD,
CREV ACTIDN
RED.
REDUNDANT PATHS
REMATNING
BACKUP EE
RELEASE.
PREPARED BY¢ nrug SUPERCEDING OATE: D5 OCT B7 __  APPROVED BY:

DATE: 24 juL 9

CIL REV: 2



9201 - D313/SNY

CRITICAL 1TEM8 LISBT

PROJECT: SRMS

S\'SI’EH‘ ELECIRICA S‘UBSI‘SIEH
ASS'Y P/N: SHEET:

ASS*Y NOM H 2
FMEA THEA | NAME, 01Y, & | FAILURE WODE FAILURE EFFECT HOMR / PUNC. SATIONALE FOR ACCEPTAMCE
REF. REV. orauing rér. AND o 2
DESIGNATION CAUSE END 1TEM CRITICALLTY SCREENS: A-PASS, B-PASS, C-PASS
3550 2 MOTOR DRIVE WODE 1 ND OUTPUT T0 ACCEPTANCE TESTS
SCHEMATIC LSS OF 28V END EFFECTOR | ---e-ecetcscnses
o1v-1 SUPPLY HOTOR AND 10 EE 1HE EEEU IS SUBJECTED 7O THE FOLLOMING ACCEPTAMCE
2253764 A0 - | vouiAge, BRAKES AND ENVIRONMENTAL TESTING AS AN SRU.
2563765 CLUTCHES,
CAUSELS): STSTEM WiLt BE O VISRATIONS LEVEL AND DURATION REFERENCE TABLE &
(1) SHORT INOPERATIVE IN
S“u‘;}r'ig :(L})E;nm O THEAMAL:  +70 DECAEES € 10 -25 DEGAEES C {1 1/2 CVCLES)
FOLLOMING £E TUSES WILL THE €EEU IS INTEGRATED DHTO THE END EFFECTOR AND IS FURTHER
€1, €2, K29, | Bow Al EXPOSED 10 THE EWO EFFECIOR ACCEPTAWCE TEST ENVIROMMENTS
' b2, of. :gglggﬁ Lose (VISRATION AND THERWAL VACULM).
(2) SPEE MM WILL LiWP THE E¥D EFFECTOR ASSEMSLY 18 PART OF THE INTEGRATED RMS SYSTEN.
AELAY §/C 10 | DURING CAPIURE TESTS (TPS1B ANS STRONGBACK TEST AND 1P5S2 FLAT FLOOR TEST)
CASE $EQ, WHICK VERTFIES THE AOSENCE OF THE FATLURE MODE.
WORST CASE QUALTFICATION TESTS
UNEXPECTED THE EEEU 19 SUBJECTED TO THE FOLLOWING SRU QUALIFICATION TEST
::Em:oe'l'g"u' ENVIRONMENTS
gamgmmz O VISRATION: LEVEL AMD DURATION - REFERENCE TASLE &
UKALE 10 0 SHOCK: 20671948 - 3 AXES (8 DIRECTIONS)
PAYLOAD, 0 THERMAL: 081 OEGREES l: IO -38 DEGREES C (& CYCLEY)
¢aw aci 1on 1% 10%e
* WMIDITY:  TESTED IN THE EWD EFFECTOR HUMIDITY TEST.
REDUNDANT PATHS
REMAINING o ENC: MIL-S$TD-441 AS WODIFIED BY SL-E-0002 (TESTS
--------------- CECY, CEOY, €SOV, CSOZ, CSO&, REOT,
SACKUP EE 1343 (K78 RS01).
MELEASE.
FLIGHT CHECKOUY
PDRS OPS CHECKLIST CALL VEHICLES) JSC 16987
PREPARED BY: Wrug SUPERCEDING DATE: 08 OCT 87 DATE: 26_JUL 91

CIL REV: 2



PROJECT: SRMS
ASS*'Y MOM [y o)

. CRITICAL ITEMS LIBT

SYSIEN: Hca UBSISIEN . .
ASS'Y P/N: SHEET: _ 3

L01 - 2373/SINY

FMEA INEA | WAME, QtY, & FATLURE MODE FAILURE EFFECT NOVR / FINNC. RATIONALE FOR ACCEPTANCE
REF. nev. | onavine efs. AND o 2
DESIGHATEON CAUSE END [TEM CAITICALETY SCREENS: A-PASS, B-PASS, C-PASS
3350 2 MOTOA DR{VE MODE ¢ ND OUTPUT 1O GA/ INSPECTEONS
SCHEMATIC LOSS OF 28V EMD EFFECTOR semeensadaann.
Qary- SUPPLY NOTOR AND 1O £E
2263784 A0 VOLTASE, BRAKES AND UMITS ARE MANUFACTURED. UNDER DDCUMENTED QUALITY CONTROLS.
2563765 CLUTCHES, THESE CONTROLS ARE EXERCISED THROUGNOUT DESEGN
CAUSE(S)s SYSTEM ViLL 9E PROCUREMENT, PLAKNING, RECEIVING, PROCESSING, FABRECATION,
(1) SHoRY TNOPERATIVE N ASSENBLY, TESTING AND'SHIPPING OF THE UNTTS. MAMDATORY
CIACULT In ALL PAINE INSPECTIOW POINTS ARE EMPLOTED AT VARIOUS STAGES OF
ANY OF THE MODES. FABRICATION ASSEMBLY AND TEST. GOVERWMENT SOURCE
FOLLOVING EE FUSES WILL INSPECTION 1S INVONED AT VARIOUS CONTROL LEVELS.
€1, €2, %29, BLOM AT
L, 02, o1, SHOULOER LOSE EEE PAATS INSPECTION IS PERFORNED AS RECUIRED BY
SPEE R, SPAR-RMS-PA.0D3. EACH FEE PART IS QUALIFIED AT THE PART LEVEL
(2) SPEE ARM WILL Liwe 10 IHE REQUIREMEMTS OF THE APPLICASLE SPECIFICATION. ALY EEE
RELAY $/C 10 | OURING CAPTLRE PARTS ARE 100X SCREENED AND BURNED IN, AS A NINIMUM AS
CASE SEQ. REQUINED Y SPAR-AMS-PA.003, BY THE SUPPLIER. ADDITIOWALLY,
€EE PANTS ARE 100X RE-SCREENED IN ACCORDANCE WITH
VORST CASE AEQUIRENENTS, OF AN [NDEPEMDEMT SPAR APPROVED TESTING
----- ceess FACILITY. OPA )8 PERFORMED AS REQUIRED Y PA.003 ON A RANDONLY
UNEXPECTED SELECTED SX OF PARTS, MAXIMUM S PTECES, MINIMUM 3 PIECES FOR
:Ml.mtl&lll(ﬂ. EACH LOT NUMBER/DATE CODE OF PARTS RECE JVED.
HCOMPL!
CAPTURE/RELEASE WIRE IS PROCURED TO SPECIFICATION MIL-W-22759 Of MIL-W-81381 .
s:mutia AND THSPECTED AND TESTED TO NASA JSCNAOBD STANDAAD NUMBER D5A.
ANABLE
RELEASE RECELVING ENSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
PATLOAD, IOERTIFIED IN THE PROCURENENT DOCUMENTS, THAT WO PHYSICAL
CREV ACTION DAMAGE NAS OCCURRED TO PARTS DURING SHIPMENT, THAT THE
11 RECEIVING DOCUWENTS PROVIDE ADEOUATE TRACEASILITY 1NFOmenTION
AND SCREEMING DATA CLEARLY IDENTIFIES ACCEPTABLE PARES,
REDUNDANT PATHS
RENAIRING PARTS ARE INSPECTED THAOUGHOUT MANUFACTURE AND ASSEWBLY AS
----- smcosesann APPROPRIATE 10 THE MANUFACTURING STAGE COMPLETED, THESE
m:mp!:! INSPECTIONS INCLLDE,
RELEASE.
PRINTED CIRCUIT BOARD TMSPECTION FOR TRACK SEPARATION, DANAGE
AND ADECUACT OF PLATED TNROUGH HOLES,
COMPONENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STAAPPING, EIC. OPERATORS AND [NSPECTORS AKE TRAJWED
A0 CERIIFIED 1O WASA NiD 5300.4(3-1) STANDARD.
CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING {$
PERFONMED USING ULTRAVIOLET LIGHT TECHMIQUES.
POST P.C. BD, INSTALLATION INSPECTION, CLEANLINESS AND
VORKMANSHIP (SPAR/GOVERNMENT NEP. MANDATORY INSPECTEON POINT)
P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGHMENT OF BOARDS PROPER CONNECTOR CONrACY
MATSNG, WERE ROUTING, STRAPPING of WIRES €1c.,
PRE-CLOSURE THSPECTION, WORKMANSHIP AND CLEANLINESS
(SPAR/COVERNNENT REP. - NANDATORY INSPECTION POINT)
PRE-ACCEPTANCE TEST INSPECTION, UHICH INCLUDES AN AUDIT OF
LOVER TIER INSPECTTON COMPLETION, AS BUILT CONF IGURATION
VERIFICATION TO AS DESIGH ETC., (MAMDATORY TNSPECTICN POINT).
PREPARED BY: Mrvg SUPERCEDING DATE: 08 OCI 87 APPROVED BY: DATE: 26 JuL 91 CIL REV: 2




8201 - D313/SWHY

CRITICAL ITEMS LIBT PROJECT: SRNS SYSTEM: ELECTRICAL SUBSYSTEM
- o 2o om0 0 i ASS*Y WOMERTLATURE: TLCU ASS'Y P/E—Iﬂmﬁ'lm!T_: Sk SHEET: 4
FHEA EVEA NAME_ OfY & FAILURE MODE FAILURE EFFECT HOUR / FUNC, RATVIONALE FOR ACCEPTANCE
REF. REV. orswlng afs, AND oN 27
DESIGNATION CAUSE END 1TEM CRETICALIEY SCREENS: A-PASS, B-PASS, C-PASS
3550 2 MOTOR DRIVE MODE * NO OUtPUT 10 A _TEST READINESS REVIEW (IRA) WHICH INCLUDES VERTFICATION OF
SCHEMATIC LOSS OF 28¥ END EFFECTON TEST PERSOMNEL, TEST DOCUMENES, TEST EOUIPHENT CALIBRATIONS
ary-1 SuUPPLY BROTOR AND 1O EE YALIDATION Sll‘US AND HARDWARE CONF IGURATION |'S CONVENED BY
2283784 AND VOLTAGE. BRAKES AND OQUALETY ASSURANCE IM CONJUMCTION WETH ENGIMEERING
2583743 CLUTCHES. RELIABILITY, CONFIGURATION COMTROL, SUPPLIER AS laPlICl!lE,
CAUSE(S): SYSTEM WILL BE AND THE EO\‘{HHE“ REPRESENTATIVE ﬁﬂlm TG THE START OF ANY
(1) SHORT INOPERATIVE IN FORMAL TESTING (ACCEPTANCE OR ﬁl‘llfltlllmﬂ.
CERCULTY N ALL PRINE
ANY OF THE MWODES. ACCEPTAMCE TESTING {ATP) INCLUDES AMBIENT PERFORMANCE,
FOLLOWING EE FUSES WL THERMAL AMD VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
ct, €2, 21, mou AY RANDATORY INSPECTION POINT).
. D2, N SHOULDER LOSE '
SPEE POVER, INTEGAATION OF UNIT TO END EFFECTOR ASSY - INSPECTIONS INCLUDE
(2) SPEE ARM WILL LINP GROUNDING CHECXS, CONNECIERS FOR BEMT OF PUSHBACK CONTACTS,

RELAY 8/C 10
CASE

DURING CAPTURE
SEQ.

WORST CASE

UNEXPECTED
PATLGAD MOTIOW.
INCOMPLETE
CAPTURE/RELEASE
SEQUENCE

UNABLE 70
RELEASE
PAYLOAD,

CREW ACTION
REQ.

REDUNDANT PATRS
REMAINING

BACKUP EE
RELEASE.

PREPARED BY:

L, I,

SUPERCEDING DATE: 04 OCI OF

VISUAL, CLEAWLINESS. INTERCONNECT WIRING ETC. AND POVER-UP
TEST 1O SPAR INSEECK1OM TEST PAOCEDURE 116-251D.

PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUDIT OF
LOVER TIER INSPECTION COMPLETION, AS BULLT CONFIGURATION
VERIFICATION TO AS DESIGN ETC., {WANDATORY 1MSPECT1OM POINT).

ACCEPTANCE TESTING (ATP) INCLUDES, AMBIENT, VIBRATION
AND THEAMAL-VAC TESTING, (SPAR/GOVERWMENT SEP. - MANDATORY
tNSPECTION POTNT)

SANS SYSTENS INTEGRATION. THE INTEGRATION OF MECHANICAL ARM
SUBASSEWBLIES AND THE Ft foHr CABIN EOUIPMENT TO FORM THE SRMS.
INSPECTIONS ARE PERFORNED AT EACH PHASE OF INTEGRATION WHICH
IHCLUDES GROUNDING CHECKS, THRU MIRING CHECKS, WREING ADUTTNG,
INTERFACE COMNECTORS FOR BENI OR PUSH 8ACK CONTACTS ETC.

SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENY
:5};%!&!!:! TEST. (SPAR/GOVERMMENT REP. - MANDATORY 1NSPECTION

DATE: 24 JuL ¢

CIL REV: _2



6,01 - OFAT3/SWY

. CRITICAL ITEM8 LIBT

LECTRICAL SUBSYSTEM .
/E sntﬁrhn"ﬂ's——— - SHEET: S

PROJECT ¢ STSIEN:
ASS'Y ASS'Y
IHEA TNEA | WAME, 1Y, & | FATLURE NODE | FAILURE EFFECT HOVR / FUNC, RATIONALE FOR ACCEPTAN
REF, aev. | omaving afe. AND o 2 EPTANCE
DESIGHAT ION CAUSE END 1TEN CHTICALITY SCREENS: A-PASS, B-PASS, C-PASS
3330 2 NOTOR DAIVE MODE MO DUIPUT 10 FAILURE HISTORY
SCHEMATIC LOSS OF 28v END EFFECTOR |  ----eerecmnenin
orY- SUPFLY WOTON AND 10 EE
2263764 AW VOLTAGE. BRAKES AND THERE HAVE SEEN NO FAILUNES ASSOCIATED WITH THIS FAILURE
2563763 CLUTCNES, MODE OM THE SRMS PROGRAN,
CAUSE(S): STSTEM WiLL BE
(1) SOt INOPERATIVE TN
CIfCuLT 1N ALL PRINE
ANY OF THE NODES,
FOLLOVTNG £E FUSES UINLL
€1, €2, k23, | sLow At
u; 02) of, SHOULOER Lose
SPEE POVER,
(2) SPEE HART R
RELAY 8/¢ 10 | oumina capTuee
CASE $EQ.
WORST CASE
UNENPECTED
PAYLOAD HOTION.
INCOMPLETE
CAPTURE/RELEASE
SEQUENCE.
UNABLE T0
RELEASE
PATLOAD,
CREW ACTION
REQ.
REOUNDANT PATHS
AEMAINING
sACKUP EE
RELEASE,
PREPARED BY: NEWG SUPERCEDING DATE: 06 OCY 87 . APPROVED BT: DATE: ;‘_M CIt REV: _2




0801 - J313/SWH

CRITICAL 1ITEMS LISBT

PROJECT: SRMS
ASS'y NOWERCCRTORE: EEEU_

SYSTEM: ELECIRICAL SUBSYSTEM
Ass'Y p/N: S{IIIJT“TTE"!U T SHEEI: |

FHEA FMEA | NAME, QTY, & | FAILURE WODE FAILURE EFFECT HOVR / FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. orauling rfr. AND oo am
OESIGHATION CAUSE £ND 11EN CRETECALITY SCREENS: A-PASS, B-PASS, C-PASS
3350 2 HOTOR. ORIVE WODE : HO OUTPUT 10 OPERAT IONAL EFFECYS
SCHENATIC L0SS OF 28V END EFFECTOR |  --emeeemesceceecies
ary-1 SUPPLY MOTOR AND 10 EE
2263764 AWD VOLTAGE. BRAKES AND EE DOES HOT OPERATE WONINALLY WHEW COMMANDED. ARN REMAINS L1MP
2563785 CLUTCHES, UNTIL €€ WODE SUITCH IS TURNED OFF DURING AN AUTO CAPTURE
CAUSE(S)? SYSTEM WilL 8E SEQUENCE.
(1) SHOAT INDPERATIVE 1N
CiRcUlT IN ALL PRINE CREV ACTION
MY OF TNE mooEs. | 00 eeeeeseeee-
FOLLOVIND EE FUSES MILL
€1, c2, 23, BLOM AT FOR ANY OFF NOMIMAL OPERATION OF THE EE, THE EE WODE SWLTCH
11, 02, of, SHOULDER LOSE SHOULD S TURNED OFF. ATIENPT TO CAPSURE N THE ALTERWATE
SPEE POVER, WODE. IF THE SNARES REMAIN OPEN, MANEUVER ARM AWAY FROM
(2) SPEE ARN WILE LINP PAYLOAD. IF THE SNARES ARE PARTEALLY TLOSED, ATTEMPT RELEASE
WELAY $/C 10 | DURING CAPTURE USING A PRIMARY EE MODE, IF SHARES OPEN, MAHEUVER THE ARN AVAY
CASE SEQ, FAOM THE PAYLOAD. ‘FF SWARES DON'T OPEN, ATTEWPT TO RELEASE IN
BACKUP MODE. IF SWARES OPEN, MAWEUVER ARM AVAY FROM THE
WORST CASE PATLOAD. MANEUVER ORBITER AUAY FROM PAYLOAD. I1f SNARES CANNOT
---------- € DPENED, IN ANY MODE, EVA CAW 8E USED TO RELEASE THE PATLOAD
UNEXPECTED Of THE ARA/PAYLOAD COMBINATION CAW BE JETTISONED,
PATLOAD NOTION.
INCOMPLETE CAEV TRAINING .
CAPTURE/RELEASE |  ==ewoeocoeee-
SEQUENCE.
UNNBLE 10 CREV MTLL BE TRACNED 10 NECOGNIZE OFF NOMINAL EE OPERATIONS
RELEASE AND 1O HANEUVER THE ORDITER AVAY FRON A FREE FLYING PATLOAD AT
PAYLOAD, ANY TIME OURING ARW OPERATIONS.
CREV ACTION
REOQ.
NISSION CONSTRAINT
neouNoANT PATHY | eeeeeeeeeeeieens
REMAEHING
--------------- VHEN CAPTUAING A FREE FLYING PATLOAD, THE EE MUST BE FAR
PACKUP EE ENOUGH AUAT FAOM STRCUIURE tO PROMIBT CONTACT REGARDLESS OF
RELEASE. PATLOAD ROTATIONS. .
THE EE WODE SUETCH SHOULD BE PLACED BACK IN THE OFF POSITION
IMMEDIATELY AFTER THE SPEC DRIVE TIME HAS ELAPSED.
OMRSD OFFLINE
VERIFY EEEU BITE FLAG NOT PRESEMT
OWASD ONLINE INSTALLATION
WONE
OMRSD ONLIHE TURNARCUND
VERIFY ABE DATA FOR MO EEEU BI1TE AND AGE FAILURE WARNING
PREPARED BY: NFVE SUPERCEDING DATE: 06 OCI 87 DATE: 26 JBL 91

CIL REV: _2



