SYSIEM: DAC SUBSYSIEM

CRITICAL ITEMB LIST PROJECT: SRMS (-5 MCIU INSIALLED) .
L Ty ASS'Y NOM H lml ASS'Y P/H: wr ST, 1
FMEA FREA WAME, QTY, L FALLURE MODE FAILUNE EFFECT HOMR 7 FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. oravinG rér. | AND oN "
DESIGHATION CAUSE EHD 1TEM CRITLCALITY SCREENS: N/A
140t 5 2BY POVER MODE: . 1F DIRECT DRIVE DESICN FEATURES
SUPPLY 10SS OF P8V “pOSITIVE" |  eeeeeeiel
are-t oC IN DIRECT COMMANDED,
(ORBLTER . JOINT DRIVES IN THE 20VDC FILTER INCLUDES TVWO FEED THROUGH FILTERS, QUALIFIED
SYSTEN), AHEGATIVE® 10 MIL-F-15733, ADDITIONAL CONTROL [S IMPOSED BY CAE
PS 90128. CAUSE(S): DIRECTION. PROCUREMENT SPEC., WHICM EMSURES COMPLIANCE WITH THE SCREENIKG
WL $0128. €1} INpe BRAKES "pN» REQUIREMENTS OF SPAR-RMS-PA.0D3,
ED 85511 FILTER FOR OTHER : :
FAILURE JOINTS, EEE PARTS HAVE BEEN SELECTED AND CONTROLLED IH ACCORDANCE WITH
(OPEN), AUTO BRAKES SPAR-RNS-PA.003. THIS DOCUMENT DEFINES THE PROGRAM
: WHEW COMMAND REQUIREMENTS FOR MONITORING AND CONTROLLING EEE PARTS, THE
REMOVED, REQUIREMENTS INCLUDE PARTS SELECTION 7O AT LEAST “ESTABLISHED
RD MOVEMENT FOR RELIABILITY™ LEVELS, AHD ADEQUATE DERATING OF PART STRESS
WREGAT IVEW LEVELS, PROCEDURES AND ACTIVITIES ARE SPECIFIED TO ENSURE Al
COMMARD ., LEAST EQUIVALENT QUALITY FOR NONSTANDARD AND [RREGULAR PARTS,
RELIABILITY ANALYSIS HAS CONFIRMED MO PARTS WITH GEMERICALLY
LOSS OF EE HIGH FALLURE RATES. AEROSPACE DESIGN STANDARDS FOR DETAILING
MANUAL DRIVE ELECTROMIC PARTS PACKAGING, MOUNTING AND
MODE, EE AUTO STRUCTURAL/MECHANICAL/ INTEGRITY OF ASSEMOLIES ARE APPLIED.
DRIVE HODE IS SUCH DESIGN . #AS ®EEN REVIEWED AKD FOUND SAYISFACTORY THROUGH
STILL THE DESIGM AURIT PROCESS, INCLUDING THE USE OF RELIASILITY
AVAILABLE. MATNTAINABILITY AND SAFEY CHECKLISTS. MATERIAL SELECTION AND
USAGE CONFORMS TO SPAR-SG.368 WHICH 1S EQUIVALENT 10 THE NASA
WORST CASE MATEREIALS USAGE REQUIREMEMTS. WORST CASE ANALYSIS HAS BEEN
cememmanes CONDUCTED TO ENSURE THAY PERFORMANCE CAN SE MET UNDER WORST
UNEXPECTED CASE TEMPERATURE AND AGING EFFECTS. EEE PARTS STRESS ANALYSIS
MOTION. WROMG HAS BEEN COMPLEYED AND CONFIRNS THAT THE PARTS MEET THE
JOINt DERATING REQUIREMENTS.
DIRECTION. '
CREW ACTEON PRIMTED CIRCUIT BOARD DESIGHS MAVE BEEN REVIEWED TO ENSURE
RECUIRED ADEQUATE CIRCUIT PATH WIDTH AND SEPARATION AKD TO CONFIRM
APPROPRIATE DIMENSIONS OF CINCUIT SOLDER PADS AND OF COMPOMENT
REDUNDANT PATHS HOLE PROVISIONS.
REMAINIKG )
PARTS MOUNTING METHODS ARE COMTROLLED EN ACCORDAMCE WITH
N/A MSFC-5TD-136 AND CAE PD93489, THESE DOCUMENTS REQUIRE
APPROVED-MOUNTEING METHODS, STRESS RELIEF, AND COMPOMENT
SECURLTY. _
WHERE APPLICABLE  DESIGN DRAUINGS AND DOCUMENTATION GIVE CLEAR
gnsutmcmou of HANDLIMG PRECAUTIONS FOR ESD SENSITIVE
BOARD ASSEMBLY DRAWINGS INCLUDE THE REQUIREMENT FOR SOLDERIKG
STANDARDS IN ACCORDANCE WITH NHB 5300.4(3A) AND JSC OBBOOA.
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CRITICAL ITEMB LIST PROJECT: SRMS (-5 MCIU |NSIALLED) SYSTEM: DEC_SUBSYSIEM
e s c e —————— Assty unn!nt[m!mg": DEC PANEL ASS'Y p;hﬂlﬂhﬂ‘* SHEET: _ 2
FMEA FHEA WAME . aTY, & FAILURE NODE FAILURE EFFECT HDUR 7 FUNC. RATIONALE FOR ACCEPTANCE
REF, REV, paaulie rée. AND oN 171
DESIGRATION CAUSE END ITEN CRITICALITY SCREENS: N/A
1401 5 28V POMER HODE : IF DIRECT DRIVE ACCEPTANCE TESTS
. SUPPLY LOSS OF 28v UPOSITIVE® | e ool ceeeian
otr-t OC IN DIREGY COMMANDED THE HARDUARE TTEM )8 SUBJECTED TO THE FOLLOWING ACCEPTANCE
CORBITER MODE . JOINT bRIVES IN ENVIRONMEMTAL TESTING AS PART OF THE DAC PANEL.
SYSTEN). 1 HNEGAT [VE"
PS 90128, CAUSE(S): DIRECYION. O VIBRATION: LEVEL AND DURATTON - REFERENCE TABLE 1
wL 90129. (1) NPT BRAKES "ON»
ED 85511 FILTER FOR OTHER O THERMAL:  +10D DEGREES F TO +10 DEGREES F 2 CYCLES
FAILURE JOINTS, (9.5 HRS PER CYCLE)
(OPEN). AUTO BRAKES
WHEN COMMAND THE DRC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RNS
REMOVED. SYSTEM (TP318 RMS STAONGBACK TEST AKD TP552 FLAT FLOOR TEST)
NO MOVEMENT FOR VHICH VERTFIES THE ASSENCE OF THE FAILURE MODE.
“NEGATIVEM
COMMAND QUALTFICATION TESTS
LOSS OF EE THE DEC PAMEL HAS BEEM SUBJECTED TO THE FOLLOMING
MANUAL ORIVE QUALIFICATION TEST ENVIRONWENT:
MOCE, EE AUTO :
DRIVE MODE IS O VIBRATION: LEVEL AND DURATION - AEFERENCE TASLE 1
STILL 0 SHOCK: 20G/TINS - 3 AXES (6 DIRECTION)
AVAILABLE, O THERMAL: 130 DEGREES F 1O -23 DEGREES F (12 HRS
PER CYCLE) (8 CYCLES)
VORST CASE 0 HMIDITY:  95% (120 DEGREES F T0 82 DEGREES F CYCLE [N
. 16 HRS) 10 CYCLES TOTAL
UNEXPECTED 0 EMC: MIL-STD-441 AS NODIFIED BY SL-E-0002 (TESY CEQV, C
MOTIOM. WRONG CED3, CSO1(DC/AC), €SO02, CSD&, REODZ (B/N),
JOINT RS02, ASOS, RS04)
DIRECTION, REO2 (8/N) RS02, 03, 04)
CREW ACTION
REQUIRED
REDUNDANT PATHS FLIGHT CHETKOUT
REMAINING
i}i" ------- PORS OPS CHECKLIST (ALL VEKICLES) JSC 16987
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CRITICAL ITEMB LIBT PROJECT: SRMS ﬂ-s MCEU !usuuzu) SYSTEM: Hac SUBSYSTEM
- —— P S M - - - - ASS'Y NOM T KNEL ass'y el S SHEET: 3
FHEA HEA NAME, OTY, € FAELURE MODE FAILURE EFFECT HOWR / FEMIC, RATIONALE FOR ACCEPTANCE
REF. REY. pravlug efe, AHD oN Y,
OESIGNAT LON CAUSE END ITEN CRITICALITY SCREENS: W/A
1401 s 28V POVER MODE: ., TF DIRECT ORIVE OA/INSPECTIONS
SUPPLY LOSS OF 28 “paSETIVEY
ofy-1 oC IN DIRECT COMMANDED ,
(ORBITER . JOENT DREJES IN EEE PARTS INSPECYIOM IS PERFORMED AS RECUIRED BY
SYSIEN). “HEGAT IVE™ SPAR-RMS-PA.003. EACH EEE PART IS QUALIFIED AT VHE PART LEVEL
PS 90128, CAUSE(S): OIRECTION. 10 THE REQUEREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
WL 90129, (1) INPUT BRAKES “DH™ PARTS ARE 100X SCREENED AND BURNED IN, AS A MINIMUM_ AS
EO 85511 FILVER fOR OTHER REQUIRED BY SPAR-QMS-PA.003, BY THE SUPPLIER. ADDITIOHALLY,
FAILURE JOINTS, €EE PARTS ARE 100X RE-SCAEENED 1M ACCORDANCE WITH
(OPEN). AUTO BRAKES REQUIREMEMTS, BY AN INDEPENDENT SPAR APPACVED TESTING
VHEN COMMAND FACILITY. OPA IS PERFORMED AS REOUERED BY PA.003 ON A RANDOMLY
AEMNOVED. SELECTED 5X OF PARTS, MAXIMM 5 PIECES, MINIMUM 3 PIECES FOR
ﬂgmcﬂ' FOR €ACH LOT MUNBER/DATE CODE OF PARTS RECEIVED.
CONMAND, WIRE 1S PROCURED TO SPECIFICATION MEL-U-22759 DR MIL-W-B1381
. o AND IMSPECTED AND TESVED TO NASA JSCMB0B0O STANDARD NUMBER 95A.
LOSS OF £
NANLAL DR|VE RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
MODE. EE AUTO IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
DREVE MODE IS DANAGE HAS OCCURRED TO PARTS DURING SHIPMENT, THAT THE
STILL RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY [NFORMATION
AVAELASLE, AND SCREEMING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.
WORST CASE PARTS ARE ENSPECTED THROUGHOUT MANUFACTUAE AND ASSEMBLY AS
------- e APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
UNENPECTED 1HSPECTIONS INCLUDE,
MOTION. WRONG
JOINI PRINTED CIACUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
BIRECTION, AND ADEQUACY OF PLATED THROUGH KOLES,
CREW ACTION
NEQUIRED COMPONENT MOUNTING IMSPECTION FOR CORRECT SOLDERING, VIRE
LOOPING, STRAPPING, ETC. OPERATORS AND INSPECTORS ARE TRAINED
REOUNDANT PATHS AND CERTIFTED YO MASA WD 5300.4(3A) STANDARD, AS MODIFIED
REMAINIKG BY JSC OAAODA.
N/A CONFORMAL COAYING INSPECTION FOR ADEQUATE PROCESSING 15
PERFORMED USING ULTRAVIOLET LIGHT TECHNIQUES.
POST P.C. BD, IMSTALLATION ENSPECTION, CLEANLINESS AND
WORKMANSHIP (SPAR/GOVERMMENT REP, MAXDATORY INSPECTION POINT)
P.C. B0, INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGKMENT OF BOARDS, PROPER CONNECTOR COWTACT
MATING, MIRE ROUTING, SIRAPPING OF VIRES ETC.,
PRE-TEST INSPECTION OF DAC PANEL ASSY INCLUDES AN AUDIT
OF LOWER TIER JNSPECTION COMPLETION, AS BUILD CONFIGURATION
VERIFICATION TO AS DESIGN ETC. (SPAR/GOVERNMENT REP. -
MANDATORY [NSPECTION POINT)
A TEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
TEST PERSOMMEL, TEST DOCUMENES, TEST EQUIPMENT CALIBRATION/
VALIOATION STATUS AND HARDWARE ' CONFIGURATION 1S CONVENED BY
QUALITY ASSURANCE [N CONJUNCTION WITH ENGINEERING,
RELIABILITY, COWFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GU\"EHHEHT REPRESENTATIVE ﬁRIOR TCO THE STARYT OF ANMY
FORMAL TESTIHG {ACCEPTANCE OR OUilIFICl.TIDH).
ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
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CRITICAL ITEMB LIST PROJECT: SRMS ﬁE MCIU_JNSTALLED) SYSTEM: DAC SUBSYSTEM
e o e e e ASS'Y HOM T DAC PANEL ass'y psN: STTLDEIVT. SHEET: __ &
FHEA FMEA NAME, OTY, & FATLURE MODE FAILURE EFFECT HDUR / FUNC. RATIONALE FOR ACCEPTANCE
REF, REV. oravlug rEf. AKD oN ]
DESIGHATION CAUSE END 1TEM CRITICALITY SCREENS: N/A
1401 5 28¢ POMER MODE ¢ 1¥ DIRECT DRIVE THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. - -
supPLY LOSS OF 28V wpos i1 IVED . MANDATORY INSPECTION POINT). .
orr-1 DC IN DIRECT COMMAKDED, ' ' ¢
{ORBITER . : JOINT DRIVES 1IN INTEGRATION OF DEC PANEL, RHC, THC AWD MCIU, INSPECTIONS ARE
SYSTEN). UNEGATIVEN PERFORMED AT EACH STAGE OF INTEGRATION, \MIER INCLUDES
PS 90128. CAUSE(S): DIRECTION. GROUNDING CHECKS, INTER COMNECT CABLE VERIFICATION, CONNECTOR
uL 90128, (1) INpUT BRAKES “ONM INSPECTION FOR BENT OR PUSHBACK CONTACTS ETC. -
ED B5511 FILTER FOR CTMER
FAILURE JOINTS., SUB-SYSTEM PERFORMANCE TESTIMG (ATP), INCLUDES AN AMBIENT
{OPEN). AUTO BRAKES PERFORMANCE TEST. (MANDATORY INSPECTION POLNT).
WHEN COMMAND
REMOVED. SRMS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
NO MOVEMENT Fom SUBASSEBLIES AND THE FLIGHT CABIN EQUIPMENT TO FORM THE SRMS.
HEGAT IVE" INSPECTLONS ARE PERFORMED AT EACH PRASE OF INTEGRATION WHICH
COMMAND . INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRENG ROUTING,
LoSS OF EE INTERFACE CONNECTORS FOR GENT OR PUSH BACK CONTACTS ETC,
OF
MANUAL DR1VE SRMS SYSTENS TESTIMG - STROMGBACK AND FLAT FLOOR AMBIENT
MODE. EE AUTO PERFORMANCE TEST. (SPAR/GOVERNMENT REP,. - MANDATORY INSPECTION
DRIVE WODE IS POINT)
STILL
AVAILABLE.
WORST CASE
UNENPECTED
NOTION. VRONG
JOINY
DIRECTION.
CREW ACTION
AEQUIRED
NEDUNDANT PATHS
REMAINING
W/A
]
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CRITICAL ITEMB LIST

PROJECT:
ASS'Y W

SRNS ag m:!u JHSIALLED)
OM| H

SYSTEM:

¢+ DAC SUBSYSIEM
Ass+y p/H: SHEET:

PNEA
REF.

" FMER

REY.

NAME, QTY, &
pravinG nér,
DESIGNATION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
OH
END 1TEN

"RATIONALE FOR ACCEPTANCE
SCREENS: /A

HDWR / FUNC.
m”m
CRITICALITY

3

un1

8.
€0 85511

MOOE :
LOSS OF 28V
OC IN DIRECT

CAUSE(S):

(OPEN}.

If DIRECT DRIVE
vpOS| T IVE®
COMMANDED

JOINT DRIGES ¥
ONEGAT IVE®
OIRECTION.
BRAKES VON®
FOR OTHER
JOINTS.

AUTO BRAKES
WHEN COMMAND
REMOVED.

O WOVEMENT FOR
“MEGATIVE™
COMMA

LOSS OF EE

MAKUAL DRIVE
MODE. EE AUTO
DRIVE MODE IS

STILL

AVAILABLE.

WORST CASE

UNEXPECTED

NOTION, WRONG
L]

Jo
DIRECTION.
CREW ACTION
REQUIRED

REDUNDANT PATHS
REMAINING

FlllﬂiE HISTORY

YHERE HAVE SEEM NO FALLURES ASSOCIATED WITH THIS FAILURE
WODE ON THE SRMS PROGRAN.
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RMS/D&C - 328

APPROVED @Y: DATE: 24 JuL 91 CIL REV:

3



CRITICAL ITEM8 LIBT PROJECT: SRHS (-5 MCIU INSTALLED) SYSTEM: DAC SUBSYSTEM
e m e s e ———— ASS'Y uou!ﬂl'[lfﬁlg': QECPANEL Ass'y p/R: STVAOEIOT ——— — — smrt: _ 6
FMEA IMEA HAME, OTY, & FAILURE MODE FAILURE EFFECT HDMR /7 FUNC. RATIONMALE FOR ACCEPTANCE
REF ., REV. pravlng néf. AND oN 11
DESIGHATION CAUSE END 17EM CRITICALITY SCREENS: N/A
1401 5 28V POVER MODE : IF DIRECT DRIVE OPERATIOWAL EFFECTS
SUPPLY LOSS OF 28V "POSIII ------------------
oly-y DC 1N DIRECT COMMAN
(ORBITER MOOE, ., JOINT unms N DIRECT ORIVE CAN NOT BE USED TO COMPLETE THE MISSION.
STSTEM). : YNEGAT | VE® COMPUTER SUPPORTED MODES OR BACKUP REMAIN. MISSION CAN BE
PS 90128, CAUSE(S): DIRECTION, COMPLETED IN OTHER AVAILABLE MODES.
v 90120, (1) 1INt SRAKES “ON"
ED 85511 FILTER FOR OTHER CREV ACTION
FAILURE Jornts, | eeaee
(OPEN). AUTO BRAKES
WHEM COMMAMD REMOVE COMMAND.
REMOVED.
HO MOVEMENT FOR CREV TRATNING
WNEGATIVE® |  seeseeceseen.
COMMARD.
THE CREV SHOULD BE TRAIMED TO ALAVAYS OBSERVE WHETHER THE ARM
LOSS OF EE IS REPONDING PROPERLY TO COMMANDS. IF 1T IS NOT THE COMMAND
MANUAL DR|VE SHOULD BE REMOVED.
MODE, EE AUTO
DRIVE NODE IS MISSION CONSTRAINT
STILL L RCELRTEP
AVAILABLE.
OPERATE AT LESS THAN VERWIER RATES WITHIN 10FY. OF STRUCTURE
WORST CASE BY CYCLING SWITCH. OPERATOR WUST BE ABLE 10 DETECT TMAT THE
ARN IS RESPONDING PROPERLY TO COMMANDS VIA WINDOW AND/OR CCTV
UNEXPECTED VIEWS DURING ALL ARM OPERATIONS.
MOTION. WRONG
JOINT
DIRECTION.
CREW ACTION
REQUIRED OMRSD OFFLINE
n:mmr PATHS
REMAINING WITH SAFING SWITCH IN “AUTO!
et VERIFY VOLTAGE AT DEC PANEL OUTPUT,
/
OMRSD ONLIHE INSTALLATION
VITR SAFING SWITCH IN * AUTO ° VERIFY VOLTAGE AT LOMGERON
INTERFACE, .
OMRSD ONLINE TURNAROUND
WITH SAFING SWITCH IN *AUTO*
SELECT SINGLE AND DRIVE ANY JOINT.
VERIFY TACHOMETER SIGNATURE.
ol
bl ,
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