CRITICAL ITEMB LISBT

PROJECT: SRMS

mmﬁn—m"hm

SYSTEM: DAC SUBSYSTEM

-5 MCIU INSTALLED)

- 8 e S .- - ASS'Y NOM ASS'Y P/N: SHEET : 1
FHEA FHEA MAME  QTY ¢ FATLURE MODE FALLURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. DR!HIHE rtr. AND o 2/1R
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, 8-PASS, C-PASS
205 0 SAFLHG SW, HODE UNABLE TO DESIGN FEATURES
arr-1 IRABILITY TO CANCEL MCJU | = ---ce-ocmeeaee.
P/N_CAE CANCEL MCIU SAFING WITH DC
prasa SAFING. PAREL SWITCH. TOGGLE SWITCHES USED OM THE DAC PANEL ARE KERMETICALLY SEALED,
ED 92020 ALL COMPUTER ARD OF A MATURE ARD PROVEW DESIGH. THESE SWITCHES ARE N
SHEET 2 CAUSE(S): SUPPORTED MODES COMHMON USE OW THE ORBITER VEHICLE.
1) 10v LOST IF NCIU
CANCEL SAFING HAS BEEM JHE SVITCHES ARE CONTROLLED BY ROCKWELL INTERMATJONAL
CONTACT O/C. INITIATED. SPECIFICATION MC 452-0102 AND HAVE BEEM QUALIFIED TO THE
LOSS OF LIMPING REQUIREMENTS OF THIS SPECIFICAYION.
DURING ENWD
EFFECTOR ELECTRICAL CONMECTIONS TO THE SMITCH ARE ACHIEVED 8Y MEANS OF
CAPTURE. SOLDERABLE TERMINALS.
WORST CASE WIRING TO SWITCH TERMINALS UTILIZES NICKEL PLATED CONDUCTORS
mesvnecone WETH A POLYAMID INSULATION. SOLDERING OF THE WICKEL PLATED
LOSS OF WIRE TO THE SWITCH TERMINALS IS CONYROLLED BY CAE PROCESS
HISSION. LOSS SPECIFICATION PD 91059.
OF COMPUTER
SUPPORTED THE WIRING HARKESS IS DESIGNED TO BE CAPABLE OF SEPARATE
MODES. TESTING {FOR SHSULATION RESISTANCE, DIELECIRIC STRENGTH, AND
CONYINUITY).
REDUNDANT PATHS :
REMAINING MOUNTIHG OF THE SWITCH TO THE DAC PAMEL 1S BY MEANS OF A 15732
eessammuancans HUT WHICH ENGAGES A THREADED BUSHING OM THE SWITCH. A KEYED
DIRECT AND WASHER PROVSDES ROTAVION RESTRAINT. AFTER INSTALLATION AKD
BACKUP TORQUING, THE NUT IS STAXED TO THE PANEL BY A BLOB OF EPOXNY
ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
AGATNST DANAGE OR INADVERTENT OPERATION.
AMALYSIS OF TRE BASIC PANEL STRUCTURE HAS DEMOWSTRATED THAT
THERE ARE ND RESONANCES [N THE RELEVANT VIBRATION FREQUENCY
SPECTRUM, THIS ANALYSIS HAS BEEN VERLFIED BY VIBRATION TESTING
OF THE DEC PANEL ASSENBLY.
APPLICATION ANALYSIS HAS COMFIRMED THAT ADEQUATE ELECTRICAL
STRESS MARGSNS ARE ACHIEVED.
AT THE PART LEVEL, QUALIFICATION/CERTIFICATION TESTING (S
DEFINED BY ROCKWELL INTERWATIONAL SPECIFICATION MC452-0102,
YHIS TEST REQUIREMENY INCLUDES: INSULATION RESISTANCE,
DIELECTRIC STRENGTH,CONTACT RESISTANCE,RANDOM VIBRATION (48
HINUTES PER AXIS) LEAKAGE AT ONE ATMOSPHERE DIFFERENTIAL
PRESSURE, TOGGLE ngENG‘H. FOR SWITCH OPERATIONAL CYCLES
REFER TO TABLE 13.
ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
PRE-ACCEPTANCE RUN-IN, DIELECIRIC STRENGTH, INSTALLATION
RESISTANCE, CONTACT RESISTANCE, ACCEPTANCE VIBRATION, SEAL
TEST, UISUAL EXAHINAT ION, AND RiDIOGRlPHlC IKSPECTIODK,
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CRITICAL ITEMB LIST PROJECT: SRMS ﬁE MCIU INSTALLED) SYSTEM: DEC SUBSYSTEM
- o - ——_ ASS'Y NOM T L assty p/R: SHEET : 2
FHMEA FMEA RAME, QTY, & FAILURE WODE FAILURE EFFECI HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV, oRAvING REF. AND oN 2
DESIGNATION CAUSE ., END ITEM CRITICALITY SCREEWS: A-PASS, B-PASS, C-PASS
205 0 SAFING SW. MODE LUNABLE 10 ACCEPTANCE TESTS
atr-1 SNABILITY TO CANCEL Mciv | LU
P/N CAE CANCEL MCIU SAFING WITH DC THE HARDWARE 1TEM 1S SUBJECTED 1O THE FOLLOWING ACCEPTANCE
87838 SAFING. PANEL SMITCH. ENVIRONMENTAL JESTS AS PART OF THE DEC PANEL ASSEMBLY.
ED 92020 ALL COMPUIER
SHEET 2 CAUSE(S): SUPPORTED MODES O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
(1) 1ov LOST 1F NCIU
CANCEL SAFING HAS BEEN O THERMAL:  +110 DEGREES F 10 PLUS 10 DEGREES F {2 CYCLES
CONTACT O/C. INETIATED, - 9.5 HRS/CYCLE.)
LOSS OF LINPING
OURING END THE DRC PAMEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RMS
EFFECTOR SYSTEM TESTS (1P518 RMS SIRCHGBACK TEST AND TPS552 FLAT FLOOR
CAPTURE TEST) VMHICH VERIFIES THE ABSENCE OF THE FAILURE MOOE.
WORST CASE QUALEEICATION TESTS
LOSS OF THE SUITCH 1TEM HAS BEEN QUALIFIED FOR ORBITER USE. THE DAC
MISSION. LOSS PANEL ASSEMELY HAS BEEN SUBJECTED TO THE FOLLOWING
OF COMPUTER OUALIFICATION FEST ENVIRONMENTS.
SUPPORTED
MODES . O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
REDUNDANT PATHS 0 SHOCK: 20G/11 NS - 3 AXES (6 DIRECTIONS)
REMAINING
seescsscconncns 0 THERMAL: 130 DEGREES F 10 -23 DEGREES F (12 HRS PER
DIRECT AND CYCLE) (6 CYCLES)
PACKUP
O HWMIDITY: 95X (120 DEGREES F 10 82 DEGREES F CYCLE IN
16 HRS) 10 CYCLES TOTAL,
0 EMC: MIL-STD-461 AS MODIFIED BY SL-E-0002 (TEST
CEQ1, CEO2, CEO3, CSO) (DC/AC), CEO3, CS01
(ocshcy, cdo2, clos, RE02 (B/N3, rsDd, Rso3,
RS04)
FLIGNT CHECKOUT
PORS DPS CHECKLIST (ALL VEHICLES) JSC 16987
— —_— .|
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CRITICAL ITEMB LIST PROJECT: SRMS a-s MCIU INSTALLED) SYSTEM: DAC SUBSYSTEM
FHEA FHEA NAME, QTY, L FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraulnG née. AND oN 2/1R
DESIGNATTON CAUSE END 1TEN CRITICALETY SCREENS: A-PASS, 8-PASS, C-PASS
205 0 SAFING SW. HOOE : UNABLE 10 QA/INSPECTIONS
arr-1 INABILETY TO CANCEL MCIU | -ereeemeaoiit
P/N CAE CANCEL MCIU SAFING MITH DC
87838 SAFING. PANEL SW1TCH. HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKWELL
€D 92020 ALL COMPUTER SPECIFICATION MC452-0102. AS REQUIRED BY CAE SPECIFICATION
SHEET 2 CAUSE(S): SUPPORTED MODES PSB7838. CAE PART NO. PSB783B. QUALTFICATION AND ACCEPTANCE
(1) 10v LOST IF WCIY TESTING OF SWITCHES IS PERFORMED 10 R SPECIFICATION
CANCEL SAFING HAS BEEN MC452-0102.
CONTACT 0/C. INITVATED,
LOSS OF LIMPING RECEIVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
DURING END IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
EFFECTOR DAMAGE HAS OCCURRED YO SWITCHES DURING SHIPMENT, THAT THE
CAPTURE. RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY InfFORMATION
AND ACCEPTANCE TEST DATA I1DENTIFIES ACCEPTABLE PARTS.
MORST CASE
PO PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
LOSS OF APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
MISSION. 10OSS INSPECTIONS 1NCLUDE,
OF COMPUTER
SUPPORTED COMPOMENT MOUNTING TO FRONT PAMEL INSPECTICM, SOLDERING OF
MODES. WIRES 10 SWETCH CONTACTS, MIRE ROUTING, STRESS RELIEF OF WIRES
ETC., OPERATORS AKD INSPECTORS ARE TRANED AWD CERTIFIED TO
:ERH?2?=5 PATHS NASA NHB S300.4(3A) STANDARD, AS MODIFIED BY JSCOBBOOA.
------ e PRE-TEST INSPECTION OF DAC PANEL ASSY THCLUDES AN AUDIT
DIRECT AND OF LOVER TIER INSPECTION COMPLETION, AS BUILD CONFIGURATION
BACKUP VERIFICATION TO AS DESIGN ETC. (SPAR/GOVERANMEMT REP. -
MAKDATORY INSPECTION POINT)
A TEST READINESS REVIEW (TRR) MHICH SNCLUDES VERIFICATION Of
TEST PERSONMEL, TEST DOCUMEN!S, TEST EQUIPMENT CALIBRATION/
VALIDATION STAfUS ANO HARDWARE UONFIGURATION 1S CONVENED BY
QUALTTY ASSURANCE IN CONJUNCTION WITH ENGINEERING.
RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVENMENT REPRESENIATIVE, PRIOR TO THE START OF ANT
FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
MANDATORY 1NSPECTION POINT).
INTEGRATION OF DAC PAMEL, RHC, THC AND MCIU, INSPECTIOMS ARE
PERFORMED AT EACH STAGE OF INTEGRATION, WHICH INCLUGES
GROUNDIKG CHECKS, INTER COMNECT CABLE VERIFICATION, CONNECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACTS ENC.
SUB-SYSTEM PERFORMANCE TESTING (ATP), INCLUDES AN AMBIENT
PERSORMANCE TEST. (MANDATORY INSPECTIoN POINT).
SRMS SYSTEMS INTEGRATION - THE INTEGRATEON OF MECHANLCAL ARM
SUBASSEMBLEES AND THE FLIGHT CABIN EQUIPHENT 10 FORM THE SRHS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH =~ _ 1 ¢O\
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRIKG ROUTING, E;K? A
[HTERFACE CONNECTORS FOR éENT OR PUSH BACK CONTALTS ETC. . .
SAMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIERT ‘
PERFORMANCE TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
PREPARED BY: MFUG SUPERCEDING DATE: NOME - DATE: 11 JuL 9% CIL REV: D
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CRITICAL ITEM8S LIBT

PROJECT
ASS'Y N

: SRMS (-5 WCIU [NSIALLED)
on!ﬂttl?ﬁl!?‘ﬁlr'vlﬂtl

SYSTEM: DAC SUBSYSIEM
ASS'Y P/N:

SHEET:

FHEA
REF.

FHEA
REV.

NAME, QTY
prAVING n!r.
DESIGHATION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
ON
END [TEM

HOWR / FUNC.
2R

/
CRITEICALITY SCREENS:

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

205

SAFING SW.
ary-t

SHEET 2

MODE :
INABILITY TO
CANCEL MCIU
SAFING.

CAUSE(S):

CONTACT O/C.

UNASLE TO
TANCEL MCIU
SAFING WITH DC
PANEL SWITCH.
ALL COMPUTER
SUPPORTED MODES
LOST 1F MCIU
SAFING HAS BEEN
INTTIAJED.

LOSS OF LIMPING
DURING END
EFFECTOR
CAPTURE.

WORST CASE
LOSS OF
HISSION. LOSS
OF COMPUTER
SUPPORTED
NODES.

REOUNDANT PATHS
REMAINING

DI!ECT AND
BACKUP

PREPARED BY:

MFWG

SUPERCEDING DATE: WONE
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FAILURE HISTORY

THERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE

MODE OH THE SRMS PROGRAM.
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SYSTEM: DAC SUBSYSTEM

OHSRHS ﬁ-z MCIU [NSTALLED)

CRITICAL ITEMS LIST PROJECT:
- —— - ———— ASS'Y M Ass'y p/R; SHEET: __ 5
FMEA FMEA NAME, QTV, & FALLURE MODE FATLURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oravlnG REF. AND oN 2/1R
DESICNATION CAUSE END [TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
205 0 SAFING SW. MOOE : UNABLE 1O OPERATIOMAL EFFECTS
ary-1 INABILITY TO CANCEL MCIU | --eeeeeeeolO
P/N CAE CANCEL MCIU SAFING MWITH DC
87813 SAFING. PANEL SWITCH. COMPUTER SUPPORTED WODES CANNOT BE USED 70 COMPLETE THE
ED 92020 ALL COMPUTER HISSION. DIRECT DRIVE AND BACK-UP REMAIN. IF PAYLOAD
SHEET 2 CAUSE(S): SUPPORTED MODES ATTACHED, THE ARM SHOULD BE MANEUVERED 10 A SAFE POSITION FOR
(1) 10V LOST [F MCIV PAYLOAD RELEASE. LOSS OF KEXT REDUNDANT PATH RESULTS IN
CANCEL SAFING HAS BEEN BEING OME FAILURE AUAY FROM INABILITY TO CRADLE ARM.
CONTACT O/C. INITIATED. IF WITH SUBSEGUENT FATLURES ALL DRIVE MOGES ARE LOST, VHE ARM
105S OF LIMPING HAY BE JETTISONED.
DURING END
EFFECTOR .
CAPTURE. CREW ACTION
WORST CASE
---------- USE DIRECT DRIVE.
LOSS OF .
MISSION. LOSS
OF COMPUTER CREW TRAINING
SUPPORTED AP
MODES.
NONE
AEDUNDANT PATHS
REMAINING

PREPARED BY:

MFUG

SUPERCEDING DATE: NONE

EXERCISE DEC SAFING SWITCH.
VERIFY CORRECT OPERATION OF SAFING BIT.

OMRSD OMLINE TNSTALLATION

NOKE
OMRSD ONLINE TURNAROUND

EXERCISE DAC SAFING SWITCHM,
VERLFY CORRECT GPERATION OF SAFING BiT.
CANCEL SAFING. VERIFY ONE JOINT MOVES IN SINGLE DRIVE,

DATE: 11 4uL 99
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