CRITICAL ITEMB LIBT PROJECH: snuE SYSTEM: DAC SUBSYSIEM
- D S G G D DR DR R ASS'Y NDM i L ASS'Y l’l . ‘— SUTETs 1
FHEA FMEA NAME, Q1Y, & FATLURE MODE FAILURE EFFECT HDMA / FUNC. RATIONALE FOR ACCEPTANCE
RET. REV. prawlng k. AND ON 2/1R
DESIGHATION , CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
200 1 END EFFECTOR WODE: LOSS OF ALL DESIGN FEATURES
AUTO/DFF/ LOSS OF ALL £E PRIMARY meseenunaiecaas
MANUAL MOOE EE PRIMARY COMMANDS,
SHITCH CAPABILITY, T0GGLE SWITCHES USED ON THE DRC PANEL ARE HERMETICALLY SEALED,
ory-1 - WORST CASE AND OF A MATURE AND PROVEW DESICN. THESE SWITCHES ARE IM
P/N ME CAUSE(S): Sreeceanns COMHON USE ON THE ORBITER VEWICLE.
£52-0102- ) UNEXPECYED
7306 SMETCH FAILS PAYLOAD MOTION. THE SWITCHES ARE CONTROLLED BY ROCKWELL INTERNATIONAL
ED 92020 10 OFF, INCOMPLETE SPECIFICATION MC &52-0102 AND WAVE BEEM QUALifIED TO THE
SHEET 3 CAPTURE /RELEASE REQUIREMENTS OF THIS SPECIFICATION.
SEQUENCE. CREW
ACTION ELECTRICAL CONNECTIONS YO THE SWITCH ARE ACHIEVED BY MEANS OF
REQUIRED. SOLDERABLE TERMINALS.
REDUNDANT PATHS WIRING T0 SVETCH TERMINALS UTILAZES NICKEL PLATED CONDUCTORS
REMAINING WITH A POLYAMID INSULATION. SOLDERING OF THE NICKEL PLATED
MINE TO THE SWITCH TERMINALS [S CONTROLLED BY CAE PROCESS
SACKUP SPECIFICATION PD 91059.
RELEASE
THE WIRING HARNESS IS DESIGNED TO BE CAPABLE OF SEPARATE
TESTING (FOR INSULATION RESISTANCE, DIELECTRIC STRENGTH, AND
CONTINUITY).
MOUNTING OF THE SWITCH TO THE DEC PANEL 1S BY MEANS OF A 15/32
WUT WHICH ENGAGES A THREADED BUSHIMG ON THE SWITCH. A XEYED
WASHER PROVIDES ROTATION RESTRAINT. AFTER INSTALLATION AND
TOROUING, THE WUT IS STAKED TO THE PANEL BY A BLOB OF EPOXY
ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
AGALNST DAMAGE OR [NADVERTENT OPERATION. :
ANALYSIS OF THE BASEC PANEL STRUCTURE HAS DEMONSTRATED THAT
THERE ARE NO RESONAMCES 1M THE RELEVANT VIBRATION FREQUENCY
SPECTRUM. THIS ANALYSIS HAS BEEM VERIFIED BY VIBRATION TESTING
OF THE DEC PANEL ASSEMBLY,
APPLICATION AMALYSSS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
STRESS MARGTMS ARE ACHIEVED,
AT THE PART LEVEL, QUALIFICATION/CERTIFICATION TESTING IS
OEFINED BY ROCKVELL IMTERNATIONAL SPECIFICATION WC452-0102.
THIS TEST NEQUIREMENT INCLUDES: IMSULATION RESISTANCE
DIELECTRIC STRENGTH,CONTACT RESISTANCE,RANDON VIBRATION (48
MIMUTES PER AXES) LEAKAGE AT OWE ATMOSPHERE DIFFERENTIAL
PRESSURE, TOGGLE STRENGTH. FOR SWITCH OPERATIONAL CYCLES
REFER TO TAGLE 13.
ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS MHICH ENCLUDE
PRE-ACCEPTANCE RUN-{M, DIELECTRIC STRENGTH, TNSTALLAY IO
RESISTANCE, COMTACT RESISTANCE, ACCEPTANCE VIBRATION, SEAL
TEST, VISUAL EXAMINATION,AND RADIOGRAPHIC TWSPECTIOK.
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CRITICAL ITEMB LIBT

PROJFCT: SANS

SYSTEM: DEC_SUBSYSIEM
391

e bbbttt ASS'Y MOMENCLATURE: GEC PARCL — Ass'y p/H: STILCEIST. SHEET: __2
TMEA FMEA | NAME, QTY, & | FAILURE MODE | FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF, [EV. pravinG rir, AHD oN 2/R
DESICNAT ION CAUSE END 1TEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
280 1 END EFFECTOR | MODE: L0sS OF ALL ACCEPTANCE TESTS
AUTO/OFF/ LOSS OF ALL EE PRIMARY | ceeee-oiiooaill
NANUAL WODE EE PRINARY COMMAHDS . THE HARDWARE I1TEM IS SUBJECTED TO THE FOLLOWING ACCEPTANCE
SMITCH CAPABILITYS VORST CASE ENVIRONMENTAL TESTS AS PART OF THE DEC PANEL ASSENBLY.
PIN ME CAUSE(S): | =----- O VIERAYION: LEVEL AND DURATLON - REFERENCE TABLE 1.
452-0102- 1] UNEXPECTED
7306 SWITCH FATLS | PAYLOAD MOYTOM. O THERMAL:  +110 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES
ED 92020 10 OFF. INCOMPLETE . - 9.5 WRS/CYCLE.)
SHEET 3 CAPTURE /RELEASE .
SEQUENCE. CREV THE DBC PANEL ASSEMBLY 1S FURTHER TESTED AS PART OF THE RNS
ACTION SYSTEM TESTS (TP51B AMS STRONGBACK TEST AND TP552 FLAT FLOOR
REQUIRED. TEST) UNICH VERIFIES THE ANSENCE OF THE FATLURE MODE.
REDUNDANT PATHS QUALIFICATION TESTS
REMAINING escessomeenssesaen
--------------- THE SWITCH JTEN WAS BEEN QUALIFIED FOR ORBITER USE. THE DAC
PACKUP PANEL ASSEMELY HAS BEEK SUBJECTED 10 TRE FOLLOWING
RELEASE QUALIFICATION TEST ENVIRONMENTS.
O VIBRATION: LEVEL AND DURATION - REPERENCE TABLE 1
0 SHOCK: 200/1% WS - 3 AXES (6 DIRECTIONS)
" O THERMAL: 130 DEGREES £ VO -23 DEGREES F (12 HRS PER
CYCLE) (6 CYCLES)
O MUMIDITY: ©SX (120 DEGREES ¥ TO B2 DEGREES F CYCLE IN
16 #RS) 10 CYCLES TOTAL.
0 EMCt NIL-STD-461 AS MODIFIED BY SL-E-0002 (TESE
CEOY, CED2, CED3, SOV (OC/AC), CED3, CSO1
tocshey, choz, céos, reoz (asn}, msed, msos,
RS04)
FLIGHT CHECKOUT
PDRS OPS CHECKLIST (ALL VEWICLES) JSC 16987
'
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CRITICAL ITEMB8 LIBT

PROJECT: SRMS
ASS'Y NOM B

SYSTEM:- DAC_SUBSYSTEN
£ ASS'Y P/N:

SHEET:

3

FHEA
REF.

FNFA
RF

NAME, QTY, &
pravinG méF.
DESIGNATION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
. ON
END ITEM

ﬂDl!g"nFUNC. RATIONALE FOR ACCEPTANCE
CRITECALLTY SCREENS: A-PASS, B-PASS, C-PASS

280

END EFFECTOR
AUTO/OFF /
MANUAL MODE

P/N HE
§52-0102-
7306

ED 92020
SHEET 3

MODE :

LOSS OF ALt
EE PRIMARY
CAPABILITY.

CAUSE(S):
SUTTCH FAILS
10 O

LOSS OF ALY
EE PRINARY
COMHANDS .

WORST CASE
UNEXPECTED
PAYLOAD MOTIOM.
INCOMPLETE
CAPTURE /RELEASE
SEQUENCE. CREW
ACTION
REQUIRED.

REDUNDANT PATHS
REMAINING
BACKUP

RELEASE

A/ INSPECTIONS

RERMETICALLY SEALED TOGGLE SWIYCHES ARE PROCURED TO ROCKWELL
SPECIFICATION MC452-0102, ROCKVELL PART WO, ME&52-0102----,
QUALIFICATION AND ACCEPTANCE TESTING OF SWITCHES 15 PERFORMED
T0 R.1. SPEC. MC452-0102.

RECEEVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
IDENTIFIED 1M THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
DAMAGE HAS OCCURRED TO SWITCHES DURING SHIPMENT, THAT THE
RECEIVING DOCUMENTS PROVIDE ADEOUATE TRACEABILIfY INFORMATION
AND ACCEPTANCE TEST DATA [DENTIFIES ACCEPTABLE PARTS.

PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MAMUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

COMPONENT MOUNTING TO FRONT PANEL INSPECTION, SOLDERING OF
WIAES TO SWITCH CONTACTS, WIRE ROUTING, STRESS RELIEF OF MIRES
E1C., OPERATORS AND INSPECTORS ARE TRAINED AND CERTIFIED 70
NASA HHB S300.4¢3A} STANDARD, AS MODIFIED BY JSCOBBOOA.

PRE-TEST INSPECTION OF DEC PAMEL ASSY INCLUDES AN AUDIT

OF LOWER TIER INSPECTION COMPLETION, AS BUILD COMFIGURATION
VERIFICATION TO AS DESEGN €TC. (SPAR/GOVERNMENT REP. -
MNANDATORY INSPECTION POINT)

A TEST READINESS AEVIEW (TRRY WHICH ENCLUDES VERIFICATION OF
TEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPMENT CALLBRATION/
VALIOATION STAfUS AND MARDWARE'COMFIGURATLON IS COMVENED BY
QUALITY ASSURAMCE 1IN CONJUNCTION WITH EMGEINEERING
RELIABILITY, COMFIGURATION CONTROL, SUPPLIER AS APPLICABLE
AND THE GOVEMMENT REPRESENTATIVE, PRIOR TO THE START OF AN{
FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).

ACCEPTAMCE TESTING (ATP) INCLUDES AMBIENT PERFORMAMCE,
THERMAL ARD VIBRATION TESTING, (SPAR/GOVERNMENY REP. -
MANDATORY INSPECTION POINT).

INTEGRATION OF DRC PANEL, RHC, THC AND MCIU, INSPECTIONS ARE
PERFORMED AT EACH STAGE OF lNiEGlIMlCII, wHiEH INCLUDES
GROUNDING CHECKS, INTER CONNECT CABLE VERLFICAYION, COMNECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACTS ETC.

SUB-SYSTEM PERFORMANCE TESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST, (MANDATORY INSPECTion POINT).

SRMS SYSTEMS INTEGRATION  THE INTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPMENT TO FORN THE SRMS,
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLIDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR OEWT OR PUSH BACK CONTACTS ETC. -

SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
I;EIII:I;I;HMICE VEST. (SPAR/GOVERNMENT REP. - MANDATCRY INSPECTION
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CRITIC'AI- ITEMB LIST

PROJECT: SRHS

SYSTEM: Dll: SyBSYSTEM

------- —————————— ASS*Y NOMENCUATURET DET PANEL ASS'Y P/ GEYUY . SHEET: __4
FHEA FMEA HAME, ©1Y & FAILURE MODE FAJLURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. DRIUI!IG ﬂh. AHD 1], ] m
DESIGHATION CAUSE END 1TEM CRETECALITY SCREENS: A-PASS, B-PASS, C-PASS
280 1 END EFFECTOR MODE : - LOSS OF ALL FAILURE lusmnv

AUTOSOFF/ L0SS OF ALL EE PRIMARY | = emeeesccemosees

MANUAL HODE EE PRIMARY COMMANDS .

SWITCH CAPABILITY. THERE WAVE BEEN NO FAILURES ASSOCIATED WITH THIS FlllURE

ory-1 UDRST CASE MODE OM THE SRMS PROGRAM.

PIN ME CAUSE(S)Y: | rr==cmm=--

| 452-0102- t UNEXPECTED

108 SWITCH FAILS PAYLOAD MOTION.

ED 92020 10 OFF, IHCOHPLETE ,

SHEE! 3 CAPTURE /RELEASE

) SEQUENCE. CREW
ACTIOH
REQUTRED.
AEDUNDANT PATHS
REMAINING
BACKUP
RELEASE
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CRITICAL ITEMB8 LIBT PROJECT: SRHS SYSTEM: DEC_SUBSYSTEM
- s 0 - ASS'Y NOWMERTLATONE: DEC PAREL ASSY PIE?M SHEET: 5
FMEA FHEA NAME, aTY, & FAILURE MODE FAILURE EFFECT HOVR / FUNC. RATIONALE FOR ACCEPTANCE
REF. Rev. | oravlng elr. AHD on 2 .
DESIGNATIOK CAUSE END LTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
280 1 EMD EFFECTOR LOSS OF ALL OPERATIOMAL EFFECTS
AUTO/OFF/ wss o au. EE PRIMARY eeeeseseeniiaaiiL
MANUAL MODE EE PRIWA COMMANDS.
SUJ TCH CAPABILLTY. ALL PRIMARY EE MODES HAVE FALLED, CANNOT CAPIURE PAYLOAD,
arr-1 ' WORST CASE USE BACK-UP RELEASE TD RELEASE PAYLOAD. FOR SUBSEQUENT
P/N ME CAUSE(S): seseeanns FALLURES, BACK-UP WILL NOT PROVIDE THE CAPABILITY TO
452-0102- 1 UNEXPECTED RELEASE fHE PAYLOAD. EVA RELEASE OF GRAPPLE.FIXTURE IS A
7306 SWITCH FAILS PATLOAD HOTIOM. DESIGH FEATURE. IF THIS IS MOT POSSIBLE PAYLGAD MUST BE
ED 92020 T0 OFF. INCOMPLETE JETTISOMED UITH ARM,
SHEET 3 CAPTURE/RELEASE
SEQUENCE. CREW CREW ACTION
ACTION seecuececns
REQUIRED. }
RMS DEC IFK KIT AVAILABLE.
REDUNDANT PATKS USE BACKUP 10 RELEASE THE PATLOAD. IF BACKUP 1S FAILED,
REMAINING PEAFORM AN EVA 10 RELEASE THE PAYLOAD OR JETTISON,
BACKUP CREW TARINING
RELEASE seeeerenauans
NOHE
MESSION CONSTRAINTS
MONE
OMRSD OFFLINE
EXERCISE DAC PANEL EE AUTO/MANUAL MODE SWITCH TO BOTH
AUTO AND MANUAL. SELECT CAPTURE / RELEASE.
VERIFY VOLTAGE AT DEC PANEL OUTPUT.
VERIFY CORRECT BITS IN DATA 8US,
OMRSD OHLINE wsmunon
ENERCISE DAC PANEL EE AUTO/MANUAL MODE SWITCH TO BOTH
AUTO AND MANUAL. SELECT CAPTURE / RELEASE,
VERIFY VOLTAGE AT LOWGEROM INTERFACE.
OMRSD OMLINE TURNAROUND
) ENERCISE ALL DEC PANEL EE MODES.
; VERIFY CORRECT OPERATION OF EE AND EE TALKBACK FLAGS.
i |
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