CRL .CAL ITEMB LIBT PROJECT: SRMS (-5 NCIU JNSI  .D) SYSTEM: DAC SUBSYSYEM
- o o - ASS'Y ummmﬁnrbi'rhn:= L Ass'y p/H: SHEET: 1
FMEA FMEA NAME, QTY, & FAILURE WODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF, REV, oraulnG rér. AND oN 2/ .
DESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
185 0 SAFING SW. MODE ¢ MCIU WItL GO DESIGN FEATURES
o1Y-1 PERMANENT INTO SAFIMG. | =-eeresecmeoeens
P/N CAE NCIU SAFING. GPC WILL GO
872338 INTO IDLE. TOGGLE SWITCHES USED OM THE OBC PAMEL ARE HERMETICALLY SEALED,
ED 92020 CAUSE(S): "COMPUTER AND GF A MATURE AND PROVEN DESIGN. THESE SWITCHES ARE TN
SHEET 2 (1) 10V SAFE UPPORTED MODES COMMON USE OH THE ORBITER VEWICLE.
COMTACT S/C. 0ST. LOSS OF
LIMPING DURING THE SWITCKES ARE CONTROLLED 8Y ROCKWELL INTERNATIONAL
(2) 10V POLE END EFFECTOR SPECIFICATION MC 452-0102 AND HAVE BEEW GQUALTFIED TO THE
FAIL TO CAPTURE. REQUIREMENTS OF THIS SPECIFICATION.
SAFE.
WORST CASE ELECTRICAL CONNECTIONS TO THE SWITCH ARE ACHIEVED BY MEANS OF
---------- SOLDERABLE TERMINALS.
LOSS OF
MISSION, LOSS WIRING TO SWITCH TERMINALS UTILIZES WICKEL PLATED CONDUCTORS
OF COMPUTER WITH A POLYAMID ENSULATION. SOLDERING OF THE NICKEL PLATED
SUPPORTED WIRE TO THE SWITCH TERMINALS IS CONTROLLED BY CAE PROCESS
MODES . SPECIFICATION PD $1059.
REDUNDANY PATHS THE WIRING HARKESS IS DESIGNED TO -8E CAPABLE OF SEPARATE
REMAINING TESTING (FOR INSULATION RESISTANCE, DIELECTRIC STREMGTH, AND
----- N Ll COMTINUITY).
DIRECT AND
BACK-UP MOUNTING OF THE SWITCH TO THE DAC PAMEL 1S BY MEANS OF A 15/32
NUT WHICH ENGAGES A THREADED BUSHING ON THE SWITCH. A KEYED
WASHER PROVIDES ROTATION RESTRAINT. AFTER INSTALLATION AND
TOROUING, THE NUT IS STAXED 7O THE PANEL BY A 6L08 OF EPOXY
ADHESEIVE, A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
AGAINST DAMAGE OR INADVERTENT OPERATION,
ANALYS]S OF THE BASIC PANEL STRUCTURE HAS DEMONSTRATED THAT
THERE ARE NO RESONANCES IN THE RELEVANT VIBRATION FREGUENCY
SPECTRUM, TH1S ANALYSIS HAS BEEN VERIFIED BY VEIBRATION TESTING
OF THE DLC PAMEL ASSEMBLY.
APPLICATION ANALYSIS HAS COWFIRMED THAT ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED.
AT THE PART LEVEL, QUALIFICATION/CERTIFICATION TESTING 1S
DEFINED BY ROCKMELL INTERNATIONAL SPECIFICATION MC4S52-0102.
THES TEST RECUIREMENT INCLUDES: INSULATEON RESISTANCE,
DIELECTRIC STRENGTH,CONTACT RESTSTANCE,RANDON VIBRATION (48
MINUTES PER AXIS) LEAKAGE AT ONE ATHOSPHERE DIFFERENTIAL
PRESSURE, TOGGLE STREWGTH., FOR SMITCH OPERATIONAL CYCLES
REFER TO YABLE 3.
ALL UNITS ARE SUBJECTED 1O ACCEPTANCE TESTS WHICH INCLUDE
PRE - ACCEPTANCE RUN-IN, DIELECTRIC STRENGTH,INSTALLATION
RESISTANCE, CONTACT RESTSTANCE, ACCEPTANCE VIBRATION, SEAL
VEST, VISUAL EXAMINATION,AND RADIOGRAPHIC INSPECTION.
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SYSTEM: DEC SUBSYSTEM
ASS'Y P/N:

CRITICAL ITEMB LISBT

PROJECT: SRMS ﬁ-S NCIU JNSTALLED)
ASS'Y NOM : L

SHEET: 2

FMEA PMEA | waMe, a1y, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REv. | orawing REF. AND 5 OM 2/1R
DESIGHAT 1ON CAUSE EKD LTEN CRITICALITY SCREENS: A-PASS, 9-PASS, C-PASS
185 0 SAFING SW, HODE : MCIU VILL GO ACCEPTANCE TESTS
orY-9 PERMANENT INTO SAFING. | eeoeeeeolllllll
P/H CAE MCIU SAFING. GPC WILL GO THE HARDMARE 17EM IS SUBJECTED TO THE FOLLOMING ACCEPTANCE
87838 INTO IDLE. ENVIRONMENTAL TESTS AS PART OF THE DEC PANEL ASSEMALY.
ED 92020 CAUSE(S): COMPUTER :
SHEET 2 (1) 10V SASE SUPPORTED MODES O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
CONTACT $/C. LOST. LOSS OF
LINPING DURING C THERMAL:  +110 DEGREES f TO PLUS 10 DEGREES F (2 CYCLES
(2) 10V POLE | END EFFECTOR - 9.5 HRS/CYCLE.)
FAIL TO CAPTURE. _
SAFE, THE DAC PAWEL ASSEMALY IS FURTHER TESTED AS PART OF THE RMS
WORST CASE SYSTEM TESTS (TP51B RMS STROKGBACK TEST AND TPS52 FLA! FLOOR
osier TEST) WHICH VERLFLES THE ABSENCE OF THE FALLURE MODE.
0SS OF
HISSION. LOSS QUALIFICATION TESTS
OF COMPUTER | —-e--oecooll.olll
SUPPORTED THE SWITCH ITEM HAS BEEN QUALIFIED FOR OREIFER USE. FHE DAC
WOOES . PANEL ASSEMBLY HAS BEEN SUBJECTED 10 THE FOLLOWING
QUALIFICATION TEST ENVIRONMENTS.
REDUNDART PATHS
REMAINING O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
DIRECT AN 0 SHOCK: 20G/11 MS - 3 AMES (6 DIRECTIONS)
O THERMAL: 130 DEGREES F TO -23 DEGREES F (12 HRS PER
° CYCLE) (6 CYCLES)
O HUMIDITY: 95X (120 DEGREES F 10 B2 DEGREES F CYCLE IN
16 HRS) 10 CYCLES FOTAL.
0 EMC: MIL-STD-461 AS MODIFIED BY SL-E-0002 (TEST
CEOT, CED2, CEO3, CSO1 (DC/AC), CEO3, CSO
(ocrhey, cho2, clos, Reo2 (B/N3, RSO3, Rsos,
RS04}
FLEGHT CHECKOUT
PDRS DPS CHECKLIST (ALL VEMICLES) JSC 16987
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CRITICAL 1ITEMS LIST PROJECT: SRHS (-5 MCIU INSTALLED) SYSTEM: DAC SUBSYSTEM
o o ASS'Y NOM| : T ASS'Y P/H: SHEET: __§
FMEA FHEA NAME, QTY, & FAILURE MODE FAILURE EFFECT HDMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oRAWING REF. AND 2/1R
DESIGNATION CAUSE END ITEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
185 0 SAFING SW. MOOE NCIU WILL GO OA/INSPECT IONS
ary-1 PERMANENT INTD SAFING. | = ~v-eemevieooan
P/H CAE NCIU SAFLNG. GPC WILL GO
7838 INTO 1DLE, HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKWELL
ED 92020 CAUSE(S): COMPUTER SPECIFICATION MC452-0102. AS REQUIRED BY CAE SPECIFICATION
SHEET 2 {1) 10V SAFE SUPPORTED MODES PSB7838. CAE PART NO, PSB7838. QUALIFICATION AND ACCEPTANCE
CONTALT S/C. LOST. LOSS OF TESTING OF SUITCHES IS PERFORMED TO Rl SPECIFICATION
LIMPING DURING NC452-0102.
(2) 10V POLE €ND EFFECTOR
FAIL 10 CAPTURE . RECEIVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
SAFE. IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THMAT NO PHYSICAL
VORST CASE DAMAGE HAS OCCURRED 10 SWITCHES DURING SHIPMENT, THAT THE
---------- RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
LOSS OF AHD ACCEPIANCE TEST DATA IDENTIFIES ACCEPTABLE PARIS,
NISSION. LOSS
OF COMPUTER PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
SUPPORTED APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
HODES. INSPECTIONS 1KCLUDE,
REDUNDANT PATHS COMPONENT MOUNTING VO FROMT PAMEL INSPECTION, SOLDERING OF
REMAIRING WIRES TO SWITCH CONTACTS, WIRE ROUTING, STRESS RELIEF OF WIRES
oo EIC., OPERATORS AND INSPECIORS ARE TRAINED AWD CERTIFIED 10
g;uzct AND NASA NHB 5300.4(3A) STANDARD, AS MODIFIED BY JSCOSB00A.
cK-UP .
PRE-TEST INSPECTION OF DEC PANEL ASSY INCLUDES AN AUDILT
OF LOWER T1IER INSPECTION COMPLETION, AS BUILD CONFIGURATION
VERIFICATION TO AS DESIGN ETC. (SPAR/GOVERNMENT REP. -
MANCATORY INSPECTION POINT)
A TEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
TEST PERSOMMEL , TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
VALIDATION STATUS AND HARDWARE'CONFLGURATION 1S CONVENED BY
QUALITY ASSURANCE IN CONJUNCTION WETH ENGINEERIHG
RELTABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVENMENT REPRESENTATIVE, PRIOR TO THE START OF ANY
FORMAL TESTING CACCEPTANCE OR QUALIFICATION).
ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERHMENT REP. -
MANDATORY INSPECTION POINT).
INTEGRATION OF DAC PANEL, RHC, THC AND MCIU, INSPECTIONS ARE
PERFORMED AT EACH STAGE OF INTEGRATION, WHICH THCLUDES
GROUNDENG CHECKS, INTER CONNECT CABLE VERIFICATION, CONNECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACTS ETC.
SUB-SYSTEM PERFORMANCE TESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDATORY INSPECTion POINT).
SRHS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHAMICAL ARM
SUBASSEMBLIES AND THE FLAGHT CABIN EQUIPMENT TO FORM THE SRMS.
INSPECTLONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUT [NG,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK COMIACTS ETC.
SRMS SYSTEMS TESTING - STRONGBACK AND FLAF FLOOR AMBIENT
;gf:$§nnucz TEST. (SPAR/GOVERKMENT REP. - MANDATORY INSPECTION
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CRITICAL ITEMS LISBT

PROJECT: SRMS
ASS'Y NOM

-3 MCIU NSItllEDl

SYSTEM: DAC SUBSYSTEM

ASSHY P/RT T SHEET:
FMEA FMEA | waMe, o1y, & | FALLURE mMooE EAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. praulnG REF. AND oN 2/
DESIGNATION CAUSE « END 1TEM CRITICALLTY SCREENS: A-PASS, B-PASS, C-PASS
185 0 SAFING SV, NODE ; MCIU MILL GO FAILURE HISTORY
orY-t PERMANENT INTO SAFING. |  -=recememennn--
P/N CAE HCIU SAFING. GPC MILL GO
87830 INTO IDLE. THERE WAVE BEEH ND FALLURES ASSOCIATED WITH THIS FAILURE
€0 §2020 CAUSE(S): COMPUTER MODE ON THE SRMS PROGRAM.
SHEET 2 (1) 10V SAFE SUPPORTED MODES
CONTACT S/C. LOST. LOSS OF
LINPING DURING
(2) 10v POLE | END EFFECTOR
FAIL TO CAPTURE.
SAFE.
VORST CASE .
LOSS OF
NISSION. LOSS
OF COMPUTER
SUPPORTED
WODES,
REDUNDANT PATHS
REMATNING
DIRECT AWD.
BACK-UP
\I
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SYSTEM: DRC SUBSYSIEM

CRITICAL ITEM8 LISBT PROJECT: SRMS (-5 NCIU [WSTALLED)
D T D S ey o S A - ‘sso' NOM] : L ASS'Y p’ . SHEET: 5
FHEA FHEA WAME, OTY, & FATLURE MOOE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. orauiNG REF. AND oN 2/R :
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS ,
185 0 SAFING SW. MODE MCIU WILL GO OPERATIONAL EFFECTS
ory-1 PERMANENT INTO SAFING. | eeeeeeeaaallllll
P/H _CAE MCIU SAFING. 6PC UILL 60
87838 INTO IDLE. CCIPUTER SUPPORTED MODES CANNOT BE USED TO COMPLETE THE
€0 92020 CAUSE(S): COMPUTER H1SSION. DIRECT DRIVE AND BACK-UP REMAIN. IF PAYLOAD
SHEET 2 (1) 10V SAFE SUPPORTED MODES ATTACHED, THE ARM SHOULD BE MANEUVERED TO A SAFE POSITICH FOR
CONFACT S/C. LOST. LOSS OF PAYLOAD RELEASE. LOSS. OF NEX! REDUNDANT PATH RESULTS IN
LINPING DURING BEING ONE FAILURE AWAY FROM IKABILITY 1O CRADLE ARM.
(2) 10V POLE END EFFECTOR IF WITH SUBSEQUENT FAILURES ALL DRIVE MODES ARE LOST, THE ARM
;::E 10 CAPTURE. BAY BE JETTISONED.
) WORST CASE : .
---------- CREM ACTION
LOSSOF = |  eeeeereenns
MISSION. LOSS
OF COMPUTER USE DIRECT DRIVE.
- SUPPORTED
. MODES . -
CREW TRAINING
REDUNDANT PATHS | = --ecremeceaes
REMAINING
emeeeecesecenes NONE
DIRECT AND
SACK-UP
MISSION CONSTRAINTS
NONE
OMRSD OFFLINE
ENERCISE DEC SAFING SWITCH.
VERIFY CORRECY OPERATION OF SAFING BIT.
OMRSD ONLIME [HSTALLATION
NONE
OMRSD ONLINE TURNAROUND
OPERATE ONE SINGLE JOINT WITH SAFING IN AUTO.
VERLFY TACHOMETER SIGMATURE.
//
o 1:JJ’r
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