CRITICAL ITEMB LIST PRV “ 102 SRMS SYSTEM: DAC SUBSYSILH
- T B o e o ASS v NosERTTATURET DEC PAREL Ass'y p/H: STIZDEIYT — — SHEE3: q
FMEA FMEA MAME, O1Y, & FAILURE MODE FAILURE EFFECT HOWR 7 FUNC. RATIONALE FOR ACCEPTANCE
REF. rev. | oraulng REf. AND oy /1R
DESIGHATICN CAUSE - EMD I TEM CRITECALITY SCREENS: A-PASS, B-PASS, C-PASS
180 1 END EFFECTOR MODE: L0SS OF PRIMARY DES1GM FEATURES
AUTO/OFF/ LOSS OF ALL EE CAPTURE AWD
MANUAL MODE PRIMARY RELEASE COMMAND
SUITCH CAPTURE AND IN BOTH AUTO TOGGLE SWITCHES USED ON THE DEC PANEL ARE HERMETICALLY SEALED,
aTy-1 NELEASE ARD MANUAL AND OF A MATURE AWD PROVEW DESIGN. THESE SWITCHES ARE IN
P/N ME CAPABILITY. WODES. 1F IN COMMON USE ON THE CRBITER VEMICLE.
£52-0102- AUTO, ARM
7306 CAUSE(S): LIRPED AFTER THE SWITCHES ARE CONTROLLED BY ROCKWELL INTERWATIOWAL
ED 92020 (1) CAP/REL CAP COMMANDED SPECIFICATION MC £52-0102 AND WAVE BEEN QUALIFIED TO THE
SHEET 3 POLE FAIL IM gn}u"nooi REGUSREMENTS OF TH1S SPECIFICATION.
OFF MITCH IS
POSITION. TURNED OFF. ELECTRICAL CONMECTIONS TO THE SWITCH ARE ACHIEVED AY MEANS OF
SOLDERABLE TERMINALS.
WORST CASE - -
WIRING TO SWETCH TERMINALS UTIL1ZES WICKEL PLATED CONDUCIORS
UNEKPECTED WITH A POLTAMID INSULATEON. SOLODERING OF THE NICKEL PLATED
PAYLOAD MOTION, VIRE 10 THE SWITCH TERMINALS IS CONTROLLED BY CAE PROCESS
INCOMPLETE SPECIFICATEON PD 91059.
CAPTURE/RELEASE
SECUENCE, IHE VIRING HARNESS IS DESIGNED T0 BE CAPABLE OF SEPARATE
UNABLE 10 TESTING (FOR INSULATION RESISTANCE, DIELECTRIC STRENGTH, AND
RELEASE CONTINU1TY). : .
PAYLOAD. CREW
ACTION MOUNTING OF THE SWITCH TO THE DEC PANEL IS BY MEANS OF A 15/32
REQUIRED. NUT WHICH ENGAGES A THREADED BUSHING OM THE SWETCH. A KEYED
WASHER PROVIDES ROTATION RESTRAINT. AFTER INSTALLATION AND
REDUNDANT PATHS TOROUING, THE NUT 1S STAKED TO THE PANEL BY A BLOS OF EPOXY
REMAINING ADHESEIVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
ceacmceassecacs AGAENST DANAGE OR ENADVERTENT OPERATION.
BACKUP EE
RELEASE. ANALYSES OF THE WASIC PANEL STRUCTURE HAS DEMONSIRATED THAT
THERE ANE NO AESOMAMCES 1M THE RELEVANT VIBRATION FREQUENCY
SPECTRUM. THIS ANALYSIS HAS BEEN VERIFIED Y VIBRATION TESTING
OF THE DEC PANEL ASSEMBLY.
APPLICATION ANALYSIS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
SIRESS MARGINS ARE ACHIEVED.
AT THE PART LEVEL, QUALLFICATION/CERTLFICATEON TESTING IS
DEFINED 8Y ROCKWELL IMTERMATIONAL SPECIFICATION NC452-0102.
TH1S TEST REQUIREMENT INCLUDES: INSULATION RESISTANCE
DIELECTRIC STRENGTH,CONTACT RESISTANCE,RANDOM VIBRATION (48
NINUTES PER AXIS) LEAKAGE AT ONE ATMOSPHERE DEIFFEREMTIAL
PRESSURE, TOGGLE STRENGIH, FOR SWITCH OPERATIONAL CYCLES
REFER 70 TABLE 13.
ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
) PRE-ACCEPTANCE RUR-IN, DEELECTRIC STRENGTH, INSTALLATION
RESISTANCE, CONTACT RESISTAMCE, ACCEPTANCE VIBRATION, SEAL
4 TEST, VISURL EXANTWATEON,AND RADIOGRAPHIC 1NSPECTION.
1)/
H [
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CRITICAL ITEMB LIB‘}_‘ PROJECT: SRNS

SYSTEM: DAC_SUBSYSTEM

————— ASS'Y WOMERTLATURE: DEC FANEL AsS'Y p/: STIGUESOY ———  sHeer: _ 2
FNEA FHER MAME, QTY, & TATLURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. rev. | orauing rér. AND oN 2/ 1R
DESIGNATION CAUSE END [TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
340 [ EXD EFFECTOR WOGE ¢ " LOSS OF PRIMARY ACCEPTANCE TESIS
AUTO/OFF/ 10SS OF ALL EE CAPTURE AND | = --=e=ceccececaen
HANUAL MODE PRINARY  ° RELEASE COMMAND THE HARDMARE TTEM IS SUBJECTED TO THE FOLLOMING ACCEPTANCE
SUITCH CAPTURE AND IN BOTH AUTO ENVIROMMENTAL TESTS AS PART OF THE DEC PANEL ASSEMBLY.
Q1v-1 RELEASE AND MAKUAL
PN HE CAPABILLTY. MODES. 1F IN O VIBRATION: LEVEL AND DURATION - REFERENCE VABLE 1
£52-0%02- AUTO, ARM
CAUSE{5): LinpED AFTER O THERMAL:  +110 DEGAEES F 10 PLUS 10 DEGREES F (2 CVCLES
ED 92020 (1) CAP/REL CAP COMMANDED - 9.5 KRS/CYCLE.)
SHEET 3 POLE FAIL 1N UNTEL MODE
OFF SWITCH IS THE DEC PANEL ASSEMBLY 13 FURTHER TESTED AS PART OF THE RMS
POSITION. TURNED OFF. SYSTEM TESTS (TPS18 RNS STRONGBATK TEST AND TPSS52 FLAT FLOOR
TEST) WHICH VERTFIES THE ABSENCE OF THE FAJLURE MODE.
WORST CASE
---------- QUALIFICATION TESTS
UNEXPECTED | 2~ ==ses=mccacccacncecs -
PAYLOAD MOTION, THE SMITCH ITEM HAS BEEW QUALIFIED FOR ORBITER USE. THE DRC
INCOMPLETE PANEL ASSEMBLY HAS BEEN SUBJECTED TO THE FOLLOWING
525.',‘5';'}5{"““55 QUALTFECATION TEST ENVIROMMENTS.
I#::k&lﬂ VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
:gll.gum. CREV SHOCK 200711 WS - 3 ANES (6 DIRECTIONS)
RECULRED. THERMAL: 130 DEGREES F YO -23 DEGREES F {12 WRS PER
CYCLE) (6 CYCLES)
REDUNDANT PATHS
REMAINING 0 HUMIDITY: 95X (120 DEGREES F TO 82 DEGREES F CYCLE (N
--------------- 16 HRS) 10 CYCLES TOTAL. :
PACKUP EE
RELEASE. 0 ENC: #IL-STD-461 AS NOCIFIED BY SL-E-0002 (TEST
ce0t, CE02, CEOY, £SO1 (DC/AC), CEO3, €501
(ocshcy, cho2, clos, reo2 8/}, Rsod, Rso3,
RS04)
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
]
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. ;wilL 1TEMB LISBT 1: SRMS SYSFEM: DAC SUBSYSIEM
- e e P e o 2 > S b s+ HOMENCURYORE: BET PAREL ASSHY wa"s: %1:[!!%05—— — SHEET: 3
TMEA FMEA NAKE, QTY, & FACLURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTAHCE
REF. REV, paawlnG »i AND oN 2/
DESIGHAT1OM CAUSE END 11EM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
350 1 £MD EFFECTOR MODE : , LOSS OF PRINARY OA/1HSPECT10MS
AUTO/OFF/ LOSS OF AlL EE CAPTURE AND
KANUAL MODE PRIMARY RELEASE COMMAND
SWITCH CAPIURE ANU IN SOTH AUTO HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKMELL
ary-1 RELEASE AND MANUAL SPECIFICATION NCE52-0102. WOCKMELL PART HO. ME452-0102----.
P/N KE CAPABILITY. MODES. IF IN QUALIFICATION AMD ACCEPTANCE TESTING OF SMITCHES 1S PERFORMED
452-0102- AUTO, ARM 0 #.1, SPEC. HC4AS52-0102,
7306 CAUSE(S )1 LikeED AFTER
ED 92020 1) CAP/REL CAP COMMANDED RECEIVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
SHEET 3 POLE FAIL T | UNTIL MODE IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
OFf SWITCH IS DAMAGE HAS OCCURRED TO SWITCHES DURING SHEPMEWT, THAT THE
POSITION. TURKED OFF. RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABTLITY INFORMATION
AND ACCEPTANCE TEST DATA IDENTIFIES ACCEPTABLE PARTS.
WORST CASE
PARTS ARE INSPECTED THROUGHOUT MAMUFACTURE AND ASSEMBLY AS
UNENPECTED APPROPRIATE TO THE WANUFACTURING STAGE COMPLETED. THESE
PAYLOAD HOTIOW. INSPECTLONS INCLUDE,
INCONPLETE
CAPTURE/RELEASE COMPONENT MOUNTING 1O FRONT PANEL INSPECTION, SOLDERING Of
SEQUENCE . VIRES 10 SWITCH CONTACTS, VIRE NOUTING, STRESS RELIEF OF WIRES
UNABLE 10 EVC., OPERATORS AND INSPECTORS ARE TRAINED AND CERTIFIED TO
RELEASE NASA NHB 5300.4(3A) STANDARD, AS MODIFIED BY JSCOBBODA.
PAYLOAD. CREW
ACTiOM PRE-TEST INSPECTION OF DAC PANEL ASSY INCLUDES AN AUDIT
REQUIRED. OF LOVER TIER INSPECTION COMPLETION, AS BUILD COMFEGURATEON
VERIFICATION TO AS DESIGN ETC. (SPAR/GOVERNMENT REP. -
=§m:=; PATHS MANDATORY INSPECTION POINT)
cevemesscscanns A TEST READINESS NEVIEW (TRR) WHICH INCLUDES VERIFLCATION OF
PACKLP EE TEST PEASONMEL, TEST DOCUMENTS, TEST EQUIPHENT CALIBRATION/
RELEASE. VALIDATION STATUS AHD HARDWARE CONFIGURATION 1S CONVEWED BY
OUALTTY ASSURANCE IN COMJUNCTION WMETH ENGINEERING
RELTABELITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE
AND THE GOVEMMENT REPRESENTATIVE, PRIOR TO VHE START OF AN}
FORMAL TESTING (ACCEPTANCE OR QUAL1FICATION).
ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/COVERNMENT REP. -
MANDATORY 1MSPECTION POINTY,
INTECRAT ION OF DAC PANEL, RHC, THC AWD MCIU, ENSPECTIONS ARE
PERFORMED AT EACH STAGE OF INTEGRATION, WHIEW INCLUDES
GROUKDING CHECKS, INTER CONNECT CABLE VERLFICATION, CONNECITOR
INSPECTIOM FOR BEMT DR PUSHBACK COMTACTS ETC.
SUB-SYSTEN PERFORMANCE JESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST. (MANCATORY 1NSPECTloM POINT).
. SRMS SYSTEMS INTEGRATION, THE TNTEGRATIOM OF MECHAWECAL ARM
' SUBASSEMBLIES AND THE FLIGHT CASIN EQUIPMENT TO FORM THE SAMS.
INSPECTLONS ARE PERFORMED AT EACH PHASE OF INVEGRATION MHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
IMTERFACE COMMECTORS fOR DENT OR PUSH BACK CONTACTS EIC.
SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
ggl:;ﬁﬂmlt:i TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
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CRITICAL ITEM8 LIST

PROJECT: SRMS

ASS'Y NOWENCUXATURET DEC PAREC

SYSTEM: 'HIC SUBSYSTEN
ASS'Y P/N: : SHEET:

[

FHEA
REF.

FHEA
REV,

NAME, QTY, &
prauinG nér.
DESIGHATION

FAILURE HODE
AND
CAUSE

FAILURE EFFECT
N
END ITEN

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

HOWR / FUNC.
2/1R
CRITICALITY

360

END EFFECTOR
AUTO/OFF/
MANUAL WODE
SMHITCH
QIy-9

P/N HE
452-0102-
7306

ED 92020
SHEET 3

MODE : f
1055 OF ALL
PRIMARY -
CAPTURE AND'
RELEASE

CAPABILITY.

CAUSE(S):
(1) CAP/REL
POLE FAIL IN

OFF
POSITION.

LOSS OF PRIMARY
€E CAPTURE AND
RELEASE COMMAND
IN BOTH AUTC
AND MANUAL
NODES. IF IN
AUTO, ARM
LivrED AFTER
CAP COMMANDED
UNTIL MODE
SULIcH 1S
TURNED OFF.

WORST CASE
UNERRECTED
PAYLOAD MOTION,
INCOMPLETE
CAPYURE/RELEASE
SEQUENCE .
UNABLE 1O
RELEASE
PAYLOAD. CREW
CTION

REDUNDANT PATHS
REMAINING
BACKUP EE
AELEASE.

FAILURE HISTORY

sesmssucnanmen

THERE WAVE PEEN MO FAILURES ASSOCIATED MITH TH1S FAILURE
MCDE OH THE SAMS PROGRAN.
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CRITICAL ITEMS LIST

PROJECT: SAMS
Assy umém,'mﬂm T

SYSTEM: DAC SUBSVSTEM

———— Ass'Y P/HT SHEET: 5
FNEA FMEA | WAME, atr, & | FAILURE moDE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REv. | ORawlng wér. AND o am
DESIGNAT[OM CAUSE END ITEN CRITICALITY SCREENS: A-PASS, B-PASS, T-PASS
380 1 END EFFECTOR | MODE: LOSS OF PRIMARY OPERATIONAL EFFECTS
AUTO/OFF/ LOSS OF ALY EE CAPTURE AND |  ==-ee-eeeoieceacde
MANUAL MODE PRIMARY RELEASE COMMAND
SVITCH CAPTURE AND IN BOTH AUTO EE DOES NDT OPERATE MOMIWALLY WHEM COMMANDED. ARM REMAINS
ary-1 RELEASE AND MANUAL LIMP UNTIL EE WOOE SWITCH IS TURNED OFF DURING AN AUTO CAPTURE
P/N NE CAPASILITY, MODES. IF IN SEQUENCE.
§52-0102- AUTO, ARM
7306 CAUSE(S)¢ Linefo AFTER CREW ACTIOM
ED 92020 (1) CAP/REL CAP COMMANDED A ANA
SHEET 3 POLE FATL IN | UNTIL WCOE
OFF SHITCH IS FOR ANY OFF NOMINAL OPERATION OF THE EE, THE EE MODE SWITCH
POSITION. TURMED OFF, SHOULD BE TURANED OFF. ATTEMPT 7O CAPTURE ¥ THE ALTERMATE
NODE. 1F THE SWARES REMAIN OPEN WANEUVER ARM AVAY FROM
WORST CASE PATLOAD. IF THE SNARES ARE PARTIALLY CLOSED, ATTEWPT RELEASE
T USING A PRINARY EE MODE. EF SHARES OPEN_ MAWEUVER THE ARM
UNEXPECTED AVAY FROM THE PAYLOAD. TF SMARES DOR'T OPEM, ATIEMPT 10
PATLOAD NOTIOW, RELEASE IN BACKUP WODE. LF SNARES OPEN, NAMEUVER ARM AWAY
INCOMPLETE FROM THE PAYLOAD. WANEUVER ORBITER AWA? FROM PAYLOAD. LF
ClleEélElEl!E SNARES CANMOT BE OPENED, IM ANY MODE, EVA CAN BE USED TO
SEQUENCE . RELEASE THE PAYLOAD OR THE ARN/PAYLOAD COMBEWATION CAN BE
UNABLE 10 JETTISONED. RMS D&C 1FM KIT AVAILABLE.
RELEASE
PAYLOAD. CREW CAEM TRAINING
ACTEOK ceemeanes
REQUIRED.
CREW WILL BE TRAINED TO RECOGNIZE OFF NOMINAL EE DPERATIONS
REDUNDAKT PATHS AND TO MANEUVER THE ORBLTER AWAY FAOM A FREE FLYING PAYLOAD AT
REMAINING ANY TIME DURING ARW OPERATIONS.
BACKUP EE
RELEASE. MESSIDN COMSTRAINT
WHEM CAPTURENG A FREE FLYING PAYLOAD, THE EE MUST BE FAR
. ENDUGH AUAY FROM STRUCTURE TO PROWIBIT CONTACT REGARDLESS OF
PATLDAD ROTATIONS.
THE EE MODE SWITCH SHOULD SE PLACED BACK 1N THE OFF POSITION
IMMEDIATELY AFTER THE SPEC ORIVE TIME HAS ELAPSED.
OMRSO OFFLINE
EXERCISE DEC PANEL EE AUTO/MANUAL NODE SMITCH IN BOTH AUTO AHD
MANUAL AND RHC CAP/REL SWITCH,
VERIFY CORRECT VOLTAGES AT DEC PANEL OUTPUT.
OMRSD OMLINE TNSTALLATION
EXERCISE DEC PANEL EE AUTO/MANUAL MODE SULTCH [N BOTH AUTO AMD
MANUAL AND RHC CAP/REL SW1TCH.
VERTFY CORRECT VOLTAGES AT LOWGEROM INTERFACE.
OMRSD OWLTNE TURNAROUND
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CRITICAL ITEMB LIST

PROJECT: SRMS
ASS'Y NOMENCLATONE: BIC PAREC

SYSTEMZ
ASS'Y P/N:

&C SUBSYSTEH
H STIZUEITT SHEET: ]

FHEA
REF.

FMEA
REV.

NAME_ QTY, &
oravlng nfr.
DESIGNATTON

FATLURE MODE
AND
CAUSE

FAILURE EFFECT
oA
END PTEM

HOMR / FUNC,
/1R
CRITICALETY

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

SCREENS:

¥o

END EFFECTOR
AUTO/OFF/
MANUAL MODE
SULTCH

ary-9

PIN ME
452-0102-
7306

ED 92020
SHEET 3

MODE ¢ "
LOSS OF ALL
PRIMARY
CAPTURE AND
RELEASE
CAPABILITY.

CAUSE(S):
(1) CAP/REL
POLE FAIL IN

OfFF
POSITION.

T

LOSS OF PRIMARY
EE CAPTURE AND
RELEASE COMMAND
IN BDTH AUTD
AND HANUAL
MODES, 1F IN
AUTO, ARM
LirED AFTER
CAP COMMANDED
UNTIL MODE
SUITCH 15
TURMED OfFF.

WORST CASE
UNEXPECTED
PAYLOAD MOTION.
INCOMPLETE
CAPTURE /RELEASE
SEQUENCE.
UMABLE 10
RELEASE
PAYLOAD. CREW
ACTIOH
REQUIRED.

REDUNDANT PATHS
REMAINING
BACKUP EE
RELEASE.

EXERCISE ALL DEC PANEL EE MODES.
VERIFY CORRECT DPERATION OF EE AND EE TALKBACK FLAGS.
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