CRITICAL ITEMB LISBT

PROJECT: SRMS
b

SYSTEM: DEC SUBSYSI&H
ASS'Y P/N: SHEET:

o ou S SN D A e b N A D ASS HNM'FWL %
FHEA FREA NAME_ QTY, & FAILURE MODE FAILURE EFFECT HOWR / FUNC, RATIONALE fOR ACCEPTANCE
REF. REV. DR&UING afr. AND [} 2/1RB
ODESIGHAIFOR CAUSE END [TEM - CRITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
300 1 END EFFECTOR MODE ¢ LOSS OF RIG. DESIGN FEATURES
AUTO/OFF LOSS OF - AND DERIG. sssmmscsmsnaanas
MANUAL MODE MANUAL OR FUNCTLON N
SWITCH AUTO ELTHER AUTO OR TOGGLE SMITCHES USED ON THE DRC PANEL ARE HERMETICALLY SEALED,
e1y-1 RI1G/DERIQ MANUAL RODES. AND OF A MATURE AND PROVEM DESIGM. THESE SWITCHES ARE IN
PN ME FUNCTION. ARN WILL REMAIN COMMON USE ON THE ORBITER VEHICLE.
452-0102- LINP AFTER AUTO
7308 CAUSE(S): CAP. SEQ. . THE SWETCHES ARE COMTROLLED BY ROCKWELL THTERNATIOMAL
£0 92020 (1) AUTO OR ATTEMPTED. SPECIFICATION MC 452-0102 AND HAVE BEEN QUALLIFIED 10 THE
SHEET 3 WAN REQUIREMENTS OF THIS SPECIFICAFION,
RIG/DERIG WORST CASE
CONTACT FAIL ceemsssson ELECTRECAL COWNECTIONS TO THE SWITCH ARE ACHIEVED BY MEANS OF
o/C. UNEXPECTED SOLDERASLE TERMIMALS.
{2) PAYLOAD MOTION, ’
R1G/DERIA [HCOMPLETE WIRING TO SWITCH TERMINALS UTILIZES NICKEL PLATED CONOUCTORS
POLE FAIL IN RIGIDLIATION. WETH A POLYAMID ENSULATION. SOLDERING OF THE NICKEL PLATED
AUTC OR CREM ACTION VIRE TO THE SUITCH TERNINALS 1S CONTROLLED BY CAE PROCESS
- MANUAL REQUIRED. SPECIFICATION PD 91059,
POSITION.
REOUKDANT PATHS THE WIRING HARMESS 1S DESIGNED TO BE CAPABLE OF SEPARATE
REMAINING TESTING (FOR FWSULATION RESISTANCE, DIELECTREIC STRERGTH, AND
cseeeonaan CONTERUITY). )
1} OTHER EE
PRIMARY MODE MOUNTING OF THE SWITCH TO THE DAC PANEL [S BY MEANS OF A 15/32
{T0 COMTINUE NUT WHICH ENGAGES A THREADED BUSHING ON THE SWITCH. A KEYED
OPERATIONS). WASHER PROVIDES MOTATION RESTRAINT. AFTER INSTALLATION AND
TOROUING, THE WUT 1S STAKED 10 THE PANEL BY A BLOB OF EPOXY
2) BACKUP EE ADHESIVE, A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
lElEl:E (1o AGAINST DAMAGE OR FNADVERTENT OPERATION.
SECUR
ORBITER). ANALYSIS OF THE BASIC PANEL STRUCTURE HAS DEMONSTRATED THAT
THERE ARE NO RESOMANCES IN THE RELEVANT VIBRATSON FREQUENCY
SPECTRUM, THIS ANALYSIS HAS BEEN VERIFIED BY VIBRATION TESFING
OF THE DEC PANEL ASSEMBLY. -
APPLICATION ANALYSIS HAS COMFIRMED THAT ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHEIEVED.
AT THE PART LEVEL, QUALIFICATION/CERTIFICATION TESTING IS
DEFINED BY ROCKWELL INTERNATIOMAL SPECIFICATION MC452-0102.
THIS TEST REQUIREMEMT INCLUDES: -INSULATION RESISTANCE
DLELECTRIC STREWGTH, CONTACT RES!STANCE RANDOM VIBRATION (48
MINUTES PER AXIS) I.h!lGE AT ONE HHOS&I!EHE DEFFERENTIAL
PRESSURE, TOGGLE $TRENGTH. FOR SWITCH OPERATIONAL CYCLES
REFER 10 TABLE 13,
ALL UNITS ARE SUBJECTED TO ACCEPIANCE TESTS WHICH INCLUOE
PRE-ACCEPTAMCE RUM-IN, DEELECTRIC STRENGTH, INSTALLATION
RESISTANCE  COMTACT RESISTANCE, ACCEPTANCE VIBRATION, SEAL
TEST, \'ISULI. EXAMINATION, AND rhDTOGRAPHIC INSPECTION.
i
5 [
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Ci:2. b ITEMS LIBT PROJECT: _iMS 51STEM: DAC SUBSYSTEM -~
- o e s o e Ass'y woMERCLATORE: GAT PANEL ASS'Y wﬁ:‘ sﬁzumi - CarEry 2
FHEA FMER | NAME, 077, & | FABLURE MODE FAILURE EFFECT HDMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. prawlng nfr. AND oN 2/1r0
DESLGHAT EON CAUSE END ITEM CRETICALETY SCREENS: A-PASS, B-FAIL, C-PASS
300 1 END EFFECTOR | MCOE: LOSS OF RIG. ACCEPTANCE TESTS
AUTO/OFF/ LOSS OF AND DERIG. | = receeeeees-s-
MANUAL MODE NANUAL UR FUNCTION 1N THE HARDWARE ITEM 1S SURJECTED 10 THE FOLLOMING ACCEPTANCE
SULTCH AUTO 4 ELTHER AUTO OR ENVIRONNENTAL TESTS AS PART OF THE DEC PAMEL ASSENBLY.
ary-9 RIG/DERLG RANUAL MODES.
P/N ME FUNCTION. ARN WILL REMAIN O VIBRATION: LEVEL AWD DURATION - REFERENCE VABLE 1
£52-0102- LINP AFTER AUTO
7306 CAUSE(S)? CAP, SEQ. © THERMAL:  +110 DEGREES ¢ TO PLUS 10 DEGREES F (2 CYCLES
EaEggogo :‘R AITO OR ATIEMPTED. - 9.5 HRS/CYCLE.)
RIG/OERIG WORST CASE THE DAC PANEL ASSEMBLY 1S FURTHER TESTED AS PART OF THE RMS
COMTACT FAIL | ~-----<ess SYSIEM TESTS (TPS18 MNS STRONGBACK TEST AWD TP552 FLAT FLOOR
o/c. UKEXPECTED TEST) UHICH VERIFIES THE ADSEWCE OF THE FAILURE MODE.
) PATLOAD MOT [ON.
-NIG/DERIG INCOMPLETE QUALTFICATION TESTS
POLE FAIL IN | RIGIDIZATION. eemeneaeuanannunos
AUTO OR CREM ACTTON THE SMITCH ITEM HAS BEEM QUALIFIED FOR ORBITER USE. THE DAC
RANUAL REQUIRED. PANEL ASSENBLY HAS BEEN SUBJECTED YO THE FOLLOWING
POSITION. QUALIFICATION TEST ENVIRDHMENTS,
REDUNDANT PATHS
REMAINING O VISRATION: LEVEL AND DURATION - REFERENCE TABLE 1
1) OTHER EE 0 SHOCK: 206711 HS - 3 ANES (& DIRECTIONS)
PRIMARY MODE
(TO CONT INUE © THERMAL: 130 DEGREES F 10 -23 DEGREES F (12 HRS PER
OPERATIONS) . CYCLE) (6 CYCLES)
2) BACKUP EE 0 HWMIDITY: 95X (120 DEGREES F 1O B2 DEGREES F CYCLE IN
ggﬁ! (1o 16 HRS) 10 CYCLES TOTAL. :
ORRITER). 0 EMCH NIL-STD-461 AS MODIFIED BY SL-E-0002 (TEST
CEOY, CEO2, CEO3, €SOV (DC/AC), CEOS, CSO1
(oc/hey, cboz, clos, we02 (8/N}, RsDS, Rs03,
RS04 )
FLICHT CHECKOUT
POAS OPS CHECKLIST (ALL VEMICLES) JSC 14987
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CRITICAL ITEHB8 LIST

PROJECT: SRMS

SYSTEM: DPRC SUBSYSTEM
ASS'Y PIH: STIZ0ESOT SHEET:

— o A T 2 e Y ASS'Y NOMENTCTRTURE: DEC PAREC 3
FHEA FHEA NAME, 017, & fA1 UPE MODE FAILURE EFFECY HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF . REV. pravinG REF. D oM Z/1r0
DES1GNATION CAUSE EHD §TEM CRITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
300 1 END EFFECTOR MODE: LOSS OF RIG. GA/INSPECTIONS
AUTO/OSF/ 1oss of AND DERIG, ceosceanamanes
MANUAL MODE MANUAL OR FUNCTION 1N
SuiTCH ATO ELTHER AUTO OR WERMETICALLY SEALED TOGGLE SWITCHMES ARE PROCURED 10 ROCKWELL
ory- 1§ R1G/DERLD MANUAL MCDES, SPECIFICATION NC6S2-0102, ROCKMELL PART NO. ME452-0102----.
PIN ME “FUNCTION. ARN WILL REMAIN QUALIFICATION AND ACCEPTANCE TESTING OF SW1TCHES 1S PERFORMED
452-0102- LIHP AFTER AUTO 10 R.[. SPEC. MC452-0102.
7306 CAUSE(S)! CAP, SEQ,
€0 92020 (1) AUTO OR ATTENPTED. RECEIVING IMSPECTION VERIFIES VHAT SWLTCHES RECEIVED ARE AS
SHEET 3 MAN IDEWTIFIED tH THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
RIG/DERLC WORST CASE OAMAGE HAS OCCURRED TO SU1TCHES DURING SHIPMENT, THAT THE
CONTACT FAIL RECEIVING DOCUMENTS PAOVIDE ADEQUATE TRACEABILIfY IMFORMATION
o/C. UNENPECTED AND ACCEPTANCE TEST DATA IDENTIFIES ACCEPTABLE PARTS.
2) PAYLOAD MDTION.
RIG/DERIO INCONPLETE PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
POLE FAIL TN | RIGIDIZATION. APPROPRIATE 1O THE MANUSACTURING STAGE COMPLETED. THESE
AUTD OR CREM ACTION INSPECTIONS INCLUDE,
MANUAL REGUIRED.
POSITION. CONPOMENT WOUNTING TO FRONT PANEL INSPECTION, SOLDERING Of
REDUNDANT PATHS CONESVID SUITCH CONTACTS, MIRE ROUTING, STRESS RELLEF OF WIRES
REMAINING £1C., OPERATORS AND INSPECTORS ARE IRATNED AND CERTIFIED TO
;—---i-i--é---- NASA'NHB 5300.4(3JA) STANDARD, AS MOD1FIED BY JSCOBBODA.
y OTHER E :
PRIMARY MODE PRE-TEST INSPECTION OF DEC PANEL ASSY INCLUDES AR AUDIT
(10 COMTINUE OF LOVER TEER INSPECTION COMPLETLON, AS BUILD CONFIGURATION
OPERAT IONS) VERIFICATION 10 AS DESIGN E1C. (SPAR/GOVERNNENT REP. -
MANDATORY INSPECTION POINT)
2) BACKUP EE
RELEASE (10 A TEST READINESS REVIEM (JRR) WHICH INCLUDES VERIFICATION OF
SECURE TEST PERSONMEL, TEST DOCUMENTS, TEST ECULPHMENT CALIBRATION/
ORS1TER). VALIDATION STATUS AND HARDVARE CONF[GURATION IS CONVEWED BY
QUALITY ASSURANCE TN CONJUNCTION WEITH EWGINEERING
RELTABILITY, COMFICURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVEWMENT REPRESENTATIVE, PRIOR TO THE START OF ANY
FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION VESTING, (SPAR/GOVERKHENT REP. -
MANDATORY 1NSPECTION POINT).
INTECRATION OF OLC PANEL, RKC, THC AND WCIU, INSPECTIONS ARE
TRAFORMED AT EACN STAGE OF INTEGRATION, WHILH INCLUDES
SROUNDING CHECKS, INTER CONNECT CABLE VERIFICATION, COMNECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACTS ETC.
SUB-SYSTEM PERFORMANCE TESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDATORY INSPECTION POINT).
SRHS SYSTEMS INTEGRATION  TVHE INTEGRATION OF MECHAWICAL ARM
SUBASSEMBLIES AKD THE FLEGHT CABIK EQUIPHENT TO FORM THE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE COMMECTORS FOR BENT OR PUSH BACK CONTACTS ETC.
SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
PERFORMANCE TEST. (SPAR/GOVERNHENT REP. - MANDATORY INSPECTION
POINT)
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SYSTEM:

CRITICAL ITEMB LIB1 i POJECT: Enns Eu: SUBSTSTEN
- e e A U B G S S SR ASS'Y NOM T l ASS'Y PI 3 SHEET: ‘
FMEA FMEA WAME, O1Y, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIOMALE FOR ACCEPTANCE
REF. REV. DIIMI[NG lEF. AND ON 27188
DESIGNATION CAUSE EWD 1TEN CRITICALIYY v PEENS: A-PASS, B-FAIL, C-PASS
300 1 EWD EFFECTOR MODE: t0ss OF A10. FAILURE HISTORY
AUTO/OFF/ LOSS OF ., AND DERIG. = |} = =s-=====sesssnes
MNANUAL MODE NAMUAL OR' FUNCTION IN :
SWI1TCH AUTO EITHER AUTO OR THERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
o1Y-1 RIG/OERIG MAHUAL MODES. MODE ON THE SRMS PROGRAM.
PIN ME FUNCTTONM. ARM UILL REMAIN
£52-0102- LIMP AFTER AUTD
7104 CAUSE(S): CAP. SEO.
ED %2020 (1) AUTO OR ATTEMPTED.
SHEET 3 HAN
RIG/DERIG WORST CASE
CONTACT FAIL | <=-==ec===<
0/C. UNEXPECTED
(2) PAYLDAD MOTION.
RIG/DERIG INCONPLETE
POLE FAIL IN RIGIDIZATION.
AUTO OR CREW ACTION
MANUAL AEQUERED .
POSITION.
REDUNDANT PATHS
REMAINING
1) OTHER EE
PRIMARY MODE
(710 CONTINUE
OPERATIONS).
2) BACKUP EE
RELEASE (10
SECURE
ORBITER).
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CRITICAL I1ITEMB LIBT PROJECT: SAMS SYSTEM: DAC SUBSYSIEM
e mmeme e —-———— ASS'Y NOMERTEATURE: DEC PANEL ASSY wE—mIUE!W___: SHEET: __ 5
FMEA FHEA MAME, 1Y, & | FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraving nfr. AND o 2/1n8
DESIGNATION CAUSE END ITEM CRITICALITY SCAEENS: A-PASS, B-FAIL, C-PASS
300 1 END EFFECIOR | MODE: LOSS OF RIG. OPERATIONAL EFFECTS
AUTO/OFF/ LOSS OF AND DERIG., censmmresseanenns --
MANUAL MODE MANUAL OR ° FUNCTEON IN
suiTch AUTO EITHER AUTO OR UNASLE 10 RIGIDIZE/OERIGIDIZE, 1F FAILURE OCCURS DURING
ary-1 AIG/OERIG NANUAL MODES. RIDIGIZE SEQUENCE. THE CARRIAGE WILL NOT COMPLETELY
PIN HE FUNCTTON. ARM UTLL REMAIN AIGIDIZE AND ARM WILL REMAIN LIMP. IF IN AUTO MODE. OPERATOR
452-0102- LINP AFTER AUTD WILL DETECT OFF NOMINAL OPERATION OF THE EE.
7306 CAUSE(S): CAP. SEQ.
€D $2020 (1) AUTO OR ATTENPTED. CREW ACTION
SHEET 3 HAN AR i
RIG/DERIC WORST CASE
CONTACT FAIL —eemennan THE EE MODE SWITCH SHOULD BE TURNED OFF. CREW SHOULD DASERVE
o/C. UNEXPECTED THE CAPTURE SEQUENCE AMD DETERMINE THAT THE CRAPPLE FIXTURE
2) PAYLOAD NOTION, HAS SEEH DRAVN FAR EWOUGH INTO THE EE YO PROHISIT PAYLOAD
RIG/DERLD INCOMPLETE ROTATIONS. IF THE INTERFACE DOES NOT APPEAR RIGID, ATTEMPT 10
POLE FAIL TN | RIGIDIZATION, RIGIDIZE I% THE ALTERNATE MOOE, IF RIGIDIZE IS UNSUCCESSFUL,
AUTO OR CREW ACTTOM ATTEMPT RELEASE USING A PRINARY EE MODE. IF SNARES OPEN,
MANUAL REQUIRED. MANEUVER THE ARM AUAY FRON THE PAYLDAD. IF SWARES DOW'T OPEN,
POSITION. ATTEMPT 1O RELEASE [N BACKUP WODE. 1F SWARES OPEN, MANEUVER
AEDUNDART PATHS ARM AUAY FRCM THE PAYLOAD, MANEUVER OREITER AWAY FROW
AEMATHING PATLOAD. [F SHARES CANNOT BE OPENED LN ANY MODE, THEN THE
creeeseravecnes ARM/PAYLOAD COMBINATION CAN 8E JETTISONED. .
1) OTHER EE
PREMARY MCOE CREW TRAINING
(10 CONTINVE |  <-=e-e-e-- .-
OPERAT ONS).
CREV 10 BE TRAINED TO RECOGNIZE OFF NOMINAL OPERATLON OF THE
2) BACKUP £E EE AND TO TURN MODE SWITCH TO DFF AFTER SPEC TIME AND MANEUVER
RELEASE (10 THE ORBITER AWAY FROM A FAEE FLYING PATLOAD AT ANY TIME DURLNG
SECURE AR OPERATIONS.
ORBITER}.
HISSION CONSTRAINT
WHEN CAPTURING A FREE FLYING PAYLDAD, THE EE MUST BE FAR
ENOUGH AWAY FROM STRUCTURE TO PROHIB!Y CONTACT REGARDLESS OF
PAYLOAD ROTAYIONS.
€€ MODE SWETCH SHOULD BE RETURNED TO THE OFF POSITION
IMMEDIATELY AFTER SPEC DRIVE TIME WAS ELAPSED.
OMRSD OFFLINE
EKERCISE DEC PANEL €E AUTC/OFF MANUAL MODE SWITCH TG BOTH AUTO
AND MAMUAL.
SELECT RIG / DERIG
VERIFY CORRECT VOLTAGE AT CUTPUT DF DAC PANEL
VERIFY CORRECT BITS IN DATA BUS.
OMRSD ONLINE [NSTALLATION
ENERCISE DAC PAMEL EE AUTO/OFF MAKUAL MODE SWITCH TO MANUAL.
. SELECT RIG / DERIG -
VERIFY CORRECT VOLTAGE AT LONGERON INTERFACE
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CRITICAL ITEMB8 LIBT

PROJEET SRHS

SYSIEM: ESC SUBSYSTEM
ASS'Y P/N: SHEET:

FHEA FHEA MAHE, QTY, & FATLURE MODE FATLURE EFFECT. HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV, oRawinG rée. AND oN 2718
DESIGNATION EAUSE END ITEM CRITICALLTY SCREEMS: A-PASS, B-FAIL, C-PASS
300 1 END EFFECTOR WODE: . LOSS OF RIG. ONSRSO ONLIWE TURNAROUND
AUTO/OFFS LOSS OF AND DERIG. ceeetreesssesccansenonns
MANUAL MODE MAKUAL ©R FUNCTION IN
SULTCH AUTO EITHER AUTO OR EXERCISE ALt DRC PANEL EE MODES
ory-1 A1G/0ERLG MANUAL MODES. VERIFY CORRECT OPERATION OF EE AND EE TALKSACK FLAGS
P/N ME FUNCTION. ARM WILL REMAIN
452-0102- LINP unEl A0
7306 CAUSE(S): CAP.
€D 92020 m AUTO O antnnto.
SHEET 3
IIGIDEIIG WORST CASE
CONTACT FAIL cveeccaces
o/C. UNEXPECTED
(2) PAYLOAD MOTION,
RI1G/DERIC INCOMPLETE
POLE FAIL IN RIGIDIZAYION.
AUTD OR CREW ACTION
MANUAL REQUIRED.
POSITION,
REDUNDANT PATHS
REMAINING
1) OTHER EE
PRLIMARY MODE
{10 CONTINUE
OPERATIONS).
2) BACKUP EE
RELEASE (70
SECURE
ORBITER).
’
i r
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