CRITICAL ITEM8 LISBT

© PROJECT: SRMS

SYSIEM: DAC SUBSYSTEM
- - " - ASS'Y NOM T T ASS'Y P/H: SITLOES SHEET: 1
FHEA tmen | wame, a1y, FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIGHALE FOR ACCEPTANCE
REF, REV. praving nér, AND © oM 7188
DESIGNATION CAUSE END 1TEM ERITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
350 1 END EFFECTOR | MoOE: LOSS OF ALL EE DESIGH FEATURES
AUTO/OFF/ LOSS OF AUTO | COMMANDS IN |  ee-ecmecimennns
MANUAL MODE OR MANUAL EE AUTO OR MANUAL.
SULTCH CAPABILITY, TOGELE SWITCHES USED ON THE DAC PANEL ARE MERMETICALLY SEALED,
ary-1 WORST CASE AND OF A MATURE AWD PROVEW DESIGN. THESE SWITCHES ARE 1N
P/N NE CAUSE{S): [ =--ec---ru- COMMON USE ON THE ORBITER VEWICLE.
452-0102- €1} suiTcw SUBSEQUENT
7306 FAIL N EAILURE MAY THE SWETCHES ARE CONTROLLED BY ROCKWELL INTERNATIONAL
€D 92020 MAHUAL OR CAUSE SPECIFICATIOM MC £52-0102 AND HAVE BEEN QUALIFIED 1O THE
SHEET 3 ATO UNCOMMAMDED REQUIREMENTS OF THIS SPECIFICATION.
POSITION, RELEASE OR :
DERIGIDIZE, ELECTRECAL CONNECTIONS YO THE SWITCH ARE ACHIEVED BY WEAMS OF
UNANKUNCIAFED. SOLDERAGLE TERKINALS.
REDUNDANT PATHS WIRING TO SVITCH TERMINALS UTILIZES NICKEL PLATED CONDUCIORS
REMATN NG WITH A POLYANIO INSULATTON. SOLDERING OF THE NECKEL PLATED
--------------- WERE 10 THE SVITCH TERMINALS 1S CONTROLLED BY CAE PROCESS
10 RELEASE/ SPECIFICATION PD 91059.
CAPIURE
PAYLOAD THE VIRING HARNESS 1S DESIGNED TO SE CAPABLE OF SEPARATE
MAN RHC RELEASE TESTING (FOR [NSULATION RESISTANCE, DIELECTRIC STRENGTH, AND
on CONTINUITY).
MAN DERIGED :
COMTACT NOUKTING OF THE SWITCH TO THE DRC PANEL IS BY MEANS OF A 15/32
OR AUTO MCIU NUT WHICH ENGAGES A THREADED BUSHING OM THE SWITCH. A KEYED
RELEASE OR WASHER PROVIDES ROTATION RESTRAINT. AFTER INSTALLATION AND
DERIGID COMMAND TORQUING, THE NUT 1S STAKED TO THE PANEL BY A BLOB OF EPOXY
ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
lo tgkgnss AGAINST DAMAGE OR INADVERTENT OPERATEION. :
AY 1
BACKUP EE ANALYS1S OF THE BASLC PANEL STRUCTURE HAS DEMOMSTRATED THAT
RECEASE. THERE ARE WO RESONANCES IN THE RELEVANT VIBRATION FREQUENCY
SPECTRAUN. THIS AWALYSIS HAS BEEN VERIFIED BY VESRATION TESTING
OF THE DEC PANEL ASSEMALY.
APPLICATEON ANALYSIS HAS COMFIRMED THAT ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED.
AT THE PART LEVEL, OUALIFICATION/CERTIFICATION VESTING IS
DEFINED B¥ ROCKWVELL INTERWATIONAL SPECEFECATION MC452-0102.
THIS TEST REOUIREMENT JNCLUDES: INSUEATEON RESESTAWCE
DIELECTRIC STREWGTH,CONTACT RESISTAMCE,RANDOM VIBRATION (48
HINUTES PER AXISY, LEAKAGE AT OME ATMOSPHERE OIFFERENTIAL
PRESSURE, TOGGLE STRENGTH. FOR SWITCH OPERATIONAL CYCLES
REFER 10 TABLE 13.
ALL UNITS ARE SUSJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
PRE-ACCEPTANCE RUN-IN  DIELECTRIC STRENGTH, INSIALLATION
RESESTANCE, CONTACT RESISTANCE, ACCEPTANCE'VIBRATION, SEAL
TEST, VISUAL EXAMINATEON,AND RADIOGRAPHIC INSPECTIOA.
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CRITICAL ITEMB LISBT PROJECT: SRMS SYSTEM: &€ SUBSYSTEM
- -——— ——— ASS'Y NOM : [ ASS'Y wrﬁlts_!;vs‘_——____'z SHEET: _ 2
FHEA FMEA | WAME, afy, & | FAILURE MODE FAILURE EFFECY HDOMR / FUNC. RATIONALE FDR ACCEPTANCE
REF . REV. prauing REf. AND o 21188
DESTCNATION CAUSE EHD ETEM CRITECALITY SCREENS: A-PASS, B-FAIL, C-PASS
350 1 END EFFECTOR | -MODE: . L0SS OF ALL EE ACCEPTANCE TESTS
AUTO/OFF/ LOSS OF AUTO | COMMAHDS IN erememesoena- b
MAHUAL WODE OR MANUALEE | AUTO OR MANUAL. THE HARDVWARE ETEM IS SUBJECTED TO THE FOLLOWING ACCEPTANCE
SWLTCH CAPABILITY. ENVIRONMENTAL TESTS AS PART OF THE DEC PANEL ASSEMBLY.
oty-§ WORST CASE
P/N NE CAUSE(S): | =-=------- O VISAATION: LEVEL ANO DURATION - REFERENCE JABLE 1
452-0102- (1) SWITCH SUBSEQUENT
7306 FAIL IN FAILURE MAY O TVHERMAL:  +110 DEGREES F 10 PLUS 10 DEGREES F (2 CYCLES
£0 92020 HAMUAL OR CAUSE - 9.5 HRS/CYCLE.)
SWEET 3 AUTO URCOMMANDED
POSITION, RELEASE OR THE DEC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RWS
PERIGIOLTE. STSTEM TESTS (TP516 RNS STRONGBACK TEST AND TPS552 FLAT FLOOR
UNAKHUNCIATED TEST) WHICH VERIFIES THE ABSENCE OF THE FATLURE MODE.
REDUNDANT PATHS QUALIFICATION TESTS
REMAINING emeesssercesonaase
--------------- THE SWITCH LTEM WAS BEEN QUALIFIED FOR ORBITER USE. THE DAC
10 RELEASE/ PANEL ASSEMBLY KAS BEEN SUBJECTED TO THE FOLLOWIKG
cAPTURE QUALIFICATION TEST ENVIROMMENTS. .
::u RHC RELEASE O VIERATION: LEVEL AND DUNATION - REFERENCE TAGLE 1
ES..",RE?""" 0 SHOCK: 20711 MS - 3 AXES (6 DIRECTIONS)
Of AUTO NCIY O THERMAL: 130 DEGREES F 10 -23 DEGREES F (12 RS PER
RELEASE OR CYCLE) (6 CYCLES)
DERIGID COMMAND
O HWMIDITY: 95X (120 DEGREES F TO 82 DEGREES F CYCLE IV
10 RELEASE 16 HRS) 10 CYCLES VOTAL.
PAYLDAD:
BACKLP EE 0 ENC: MIL-STD-461 AS MODIFIED BY SL-E-0002 (1ESY
RELEASE. CEO1, CE02, CEOY, CSO) (DC/AC), CEDS, €S01
tocshcy, cboz, cios, meo2 ea/u), RS0, wsos,
RSO4)
FLIGHT CHECKOUY
R PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
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CRITICAL ITEM8 LIBT

PROJECT: SRMS
ASS'Y HOMERTLXTORE: DET PRANEL

SYSTEM: DEC SUBSYSTEM
ASs'Y p/H: STIZOEITT

SHEET:

FHER

THEA NAME, OTY_ ¢ FAILURE MODE FAILURE EFFECT HDMR 7 FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraving - AND oN 2/1m
DESIGNA" CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
358 1 END Ef1 £: LOSS OF ALL EE QA/INSPECTIONS
AUTO/OH ¢ 10SS OF AUTO COMMANDS IN |  <=eeveceemen--
MANUAL NODE OR MANUAL EE AUTO O MANUAL .
SUITCH CAPABILATY, HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKWELL
ary-1 WORST CASE SPECIFECATION MC4S2-0102, ROCKMELL PART ND, ME452-0102----.
P/ ME CAUSE(S)s | ------ce- CUALIFICATION AND ACCEPTANCE TESTING OF SWITCHES 1S PERFORMED
452-0102- (1} swIten SUBSEQUENT T0 R.1, SPEC. MC452-0102,
7306 FAIL IN FAILURE MAY
ED 92020 MANUAL OR CAUSE RECEIVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
SHEE! 3 AUTO UNCOMMANDED IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT ND PHYS1CAL
POSITION. RELEASE OR DAMAGE HAS DCCURRED 1O SWITCHES DURING SHIPMENT, THAY THE
DERIGIDIZE, RECEIVING DOCUMENIS PROVIOE ADEQUATE TRACEABILITY [NFORMATION
UNANHURCIATED., AHD ACCEPTANCE TEST DATA IDENTIFIES ACCEPTABLE PARTS.
REDUNDANT PATHS PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
REMAINING APPROPRIATE 10 THE MANUFACTURING STAGE COMPLETED. THESE
--------------- INSPECTIONS ENCLUDE,
10 RELEASE/
CAPTURE COMPONENT MOUNTING TO FRONT PANEL ENSPECTION, SOLDERING OF
PATLOAD: WIRES YO SUITCH CONTACIS, WIRE AOUTENG, STRESS RELIEF OF WIRES
MAN RHC RELEASE ETC., OPERATORS AND INSPECIORS ARE TRAINED AND CERTIFIED 1O
on 1 HASA NHB 5300.4(3A) SIANDARD, AS MODIFIED BY JSCOBSODA.
HAN DERIGID
COMTACT PRE-TEST INSPECTION OF DAC PANEL ASSY INCLUDES AN AUDIT
OR AUTO MCIU OF LOWER TIER INSPECTIOM COMPLETION, AS BUTtD COMFLGURATION
RELEASE OR VERIFICATION TO AS DESIGH ETC. (SPAR/GOVERWMENT REP. -
DERIGID COMMAND MANDATORY INSPECTION POINT)
10 NELEASE A TEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
PAYLOAD: TEST PERSOWNEL, TEST DOCUMENTS, TEST EQUIPMENT CALISRATION/
SACKUP EE VALIDATION STATUS AND NARDMARE COMFIGURATION 1S CONVENED BY
RELEASE. QUALITY ASSURANCE IN CONJUNCTION WITH ENGINEERING
RELIABILITY, CONFIGURATEON CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVEMNENT REPRESEMTATIVE, ERIOR TO THE START OF ANT
FORMAL TESTING {ACCEPTANCE OR QUALIFICATION).
ACCEPTANCE TESTENG (ATP) INCLUDES AMGIENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMEMT REP. -
HANDATORY INSPECTEON POINT),
INTEGRATION OF DRC PANEL, RHC, THC AND MCIU, INSPECTIONS ARE
PERFORMED AT EACH STAGE OF INFEGRATION, WHIEH [NCLUDES
GROUNDING CHECKS, IMTER COMNECT CABLE VERIFICATION, CONNECTOR
MSPECTION FOR BENT OR PUSHBACK COWTACTS ETC.
SUB-SYSTEM PERFORNANCE TESTING {ATP), INCLUDES AN AMBIENY
PERFORMAMCE TEST. (MANDATCRY INSPECTiON POINT).
SRMS SYSTENS INTEGRATION, THE INTEGRATION OF MECHANTCAL ARM
SUBASSEMBL |ES AND THE FLIGHT CABIN EQUIPNENT TO FORM THE SAMS.
INSPECTLONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHECH
INCLUDES GROUWDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR SENT OR PUSH BACK CONTACTS EfC.
SRMS SYSTEMS TESTING - STROMGBACK AND FLAT FLOOR AMBIENT
.';5'.'.’,?';"““ TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
PREPARED BY: HFWG SUPERCEDING DATE: 11 _SEP B4 APPROVED BY: DATE: 264 JuL 91 cIL REV: 1
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CRITICAL ITEMS LIST PROJECT: gnus SYSIEM: DEC SUBSYSIEM
FREA FMEA HAME, 01Y, & FAILURE MODE FAILURE EFFECT HOWR / FUNC, RATIONALE FOR ACCEPTANCE
REF. eev. | omaulus réf. AND o 21188

DESIGHNATION CAUSE END [TEN CRIFICALITY SCREENS: A-PASS, B-FAIL, T-PASS
350 1 END EFFECTOR MODE : 4 LOSS OF ALL EE FAILURE HISIORY
AUTOSOFF/ LOSS OF AUTO COMMANDS IN @ ] = secccccennennas
MANUAL MODE OR MANUAL EE AUTO OR MANUAL .
SHITCH CAPABILITY, THERE HAVE BEEN NO FAILURES ASSOCSATED WITH THIS FAILURE
arr-1 WORST CASE MNODE OM THE SRMS PROGRAM.
P/ ME CAUSE(S): | ~--vvo-v=-
452-0102- (1) SWITCH SUBSEQUENT
7308 FAIL IN FAILURE MAY
ED 92020 MANUAL OR CAUSE
SHEET 3 AUTO UNCOMMANDED
POSETION, RELEASE OR
DERIGIDIZE.
UNANNUNCEATED .
REDUNDANT PATHS
REMAINING
10 RELEASE/
CAPTURE
PAYLOAD :
gl RHC RELEASE
MAN DERIGID
CONTACT
DR AUTO MCIU
RELEASE DR
DERISID COMMAND
T0 RELEASE
PAYLOAD ;
BACKUP EE
AELEASE.,
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CRITICAL ITEMB L1B"

PRAQJECT: SRMS

SYSTEM: DEC SUBSYSTEM

- o ASS'Y NOWPITOATINE: [ ¢ AREL Ass*'y psR: STILOEXDT W s
FHEA PMEA | waME, atr, ¢ FAILURE MODE FAILOYWL EFFECT HOMR / FUNR RATIONALE FOR ACCEPTANCE T
REF. REV. praving rfs, AND ON 2/1RB

DESIGNATION CAUSE END {1EM CRITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
350 ' END EFFECTOR | MODE: 10SS OF ALL EE OPERAT IONAL EFFECTS
AUTOFOFF/ LOSS OF AUTC | cosMANDS IN Al .:
MANUAL MODE OR MANUAL EE AUTO DR MANUAL,
SWITCH CAPABILITY, 105S OF EITHER MANUAL OR AUTO EE OPERATION, SUBSEQUENT
arr-1 WORST CASE TAILURE MAY CAUSE PAYLOAD TO BE RELEASED WiTH NO OPERATOR
PIN HE CAUSE(S): 1 OMMAND OR ANWUMCIATION. [F THIS OCCURS WHILE THE ARM 1S
452-0102- (1) svtich SUBSEQUENT BEFNG DRIVEN, THE PATLOAD MILL BE RELEASED AND WILL TAKE AN
7305 FAIL IN FAILURE MAY UNEXPECTED TRAJECTORY. SUBSEQUENT FAILURE MAY CAUSE CARRIAGE
€D 92020 MARUAL OR CAUSE 10 DERTGIOIZE WIFHOUT OPERATOR COMMAND OR ANNUNCIATION. THE
SHEET 3 AUTO UNCOMMANDED GRAPPLE FINTURE/EE INTERFACE NAY BE PARTIALLY RIGID.
POSI I LON, RELEASE OR CARRIAGE COULD BE COMPLETELY EXTENOED. [F THIS OCCURS MHILE
DERIGIDTE. THE ARM 1S BEING DRIVEN; THE PAYLOAD MAY TAKE AN UNEXPECTED
UNARNUNC [ATED., TRAJECTORY.
REDUNDANT PATHS CREW ACTION
REMAINING
. 10 RELEASE/ USE AVAILABLE MODE,
CAPTURE
PAYLOAD: CREW TRAINING
gu ANC RELEASE “Rersesennies . .
AR DERIGID CREM TO BE TRAINED 10 MANEUVER AWAY FROM FREE FLYING PAYLOAD
CONTACT AT AMY TIME DURING ARM OPERAT | OHS.
OR AUTO MCIU v
AELEASE OR
DERIGID COMMAND NISSION CONSTRAINT
10 RELEABE o
PAYLOAD: NONE
BACKUP EE
RELEASE.
. , SCREEN FAILURES
B: MO ORBITER ANNUNCIATION OR OISPLAY.
THIS FAILURE S DETECTAGLE BY GND.
' OMRSD OFFLINE
EKERCISE DLC PANEL E/E AUTO/MANAUL MODE SWITCH.
VERIFY EE MODE COMMAND BITS IN MCIU/OSC PAMEL DATA BUS.
OMRSD ONLINE INSTALLATION
NONE
OMRSD ONLINE FURNAROUND
EXERCISE ALL DAC PANEL EE MODES
3 VERIFY CORRECT OPERATION OF EE AND EE TALKBACK FLAGS
i !
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