CRITICAL ITEMS LIST PROJECT: SRMS SYSTEM: agg_ug
- ASS'Y : - ASS'Y Prils SHEET: 1
T R — FATUORE WOOE | FATLURE EFFECT | .
REF. REV. paing rér. AND o 2/ RATIONALE FOR ACCEPTANCE
DESIGHATION CAUSE END [TEM CRITICALITY
4470 1 BACKUP JOINT MOOE : LOSS OF BACKUP OESIGN FEATURES
. SELECT INABILITY TO ORIVE CABILITY | e-evmvemenanens
SUITCH QTY-1 DAIVE ONE 10 A JOINT.
PN JOINT. ROTARY SW1TCHES USED OM THE DRC PAMEL ARE BERMETICALLY SEALED,
PS-87841-01 WORST CASE AND OF A MATURE AMD PROVEN DESIGN. THESE SWITCHES ARE IN
CAUSE(S): | =---------- COMMON USE OM THE ORBITER VEHICLE.
(1) OPEN BACKUP
CONMTACTS. INOPERAT IVE. THE SWITCHES ARE CONTROLLED OY ROCKWELL TNTERMAT [ONAL
SPECIFICATION NC 452-0049 AND HAVE BEEM QUALIFIED 7O THE
REDUNDANT PATHS REQUIREMENTS OF THIS SPECEFICATION.
REMAIMING
--------------- ELECTRICAL COMNECTIONS TO THE SWITCH ARE ACHIEVED BY MEANS OF
SINGLE AND A MATING PAIR OF NB TYPE CIRCULAR COMMECTORS USING CRIMP STYLE
DIRECTY COMTACTS. WIRING TO SW1TCH COMNECTOR UTILIZES MICKEL PLATED

COMOUCTORS WITH A POLYAMIDE INSULATION. THE WIRING HARNESS 1S
DESIGNED VO BE CAPABLE OF SEPARATE TESTING (FOR INSULATION
RESISTANCE DIELECTRIC STRENGIH, ANO CONTINUETY).

THIS SWITCH IS WOUNTED TO THE DEC PANEL DY MEANS OF THREE 6-32
FASTEMERS. AFTER INSTALLATION ANO TORQUING EACH SCREW HEAD IS
STAKED TO THE PANEL USING A 8LOB OF EPOXY ADHESIVE. A DOMEL
PIN, INTEGRAL TO THE SUITCH BODY, ENGAGES UITH THE PANEL TO
PROVEIDE ROTATION RESTRAINT. ANALYSIS OF THE BASIC PANEL
STRUCTURE HAS DEMONSIRATED THAT THERE ARE MO RESONANCES IN THE
RELEVANT VIBRALION FREQUENCY SPECTRUM. THIS AMALYSIS MAS BEEN
VERIFEED BY VIBRATION TESTING OF THE DRC PANEL ASSEMBLY.
APPLICATION ANALYSIS HAS CONFINMED THAT ADEQUATE ELECTRICAL
STRESS NARGINS ARE ACHIEVED.

AT THE PART LEVEL, WALIFICATION/CERTIFICATION TESTING IS
OEFINED BY ROCKWELL INTERNATIONAL SPECIFICATION MC4S2-0049.
THIS TEST REQUIREMENT INCLUDES: INSULATION RESISTANCE, CONTACT
OROP AT RATED CURRENT, RANDON VIBRATION (48 NINUTES PER AXIS}Y,
SHOCK (20G-3 AMES), 23060 CYCLES ACTIVATION AT RATED DC
CURREMT, LEAKAGE Al OME ALMOSPHERE DIFFERENTUIAL PRESSURE.

FoR SWEfCH OPERATIOWAL CYCLES REFER TO TABLE 13.

ALL UNITS ARE SUBJECTED TO ACCEPTAMCE VESTS WHICN INCLUDE
PRE-ACCEPTANCE RUN-1N, DIELECTRIC WITHSTANDEING VOLVAGE
CONTACT RESISTANCE, AECEPTANCE VIBRATION, SEAL JEST, vEsuaL
EXAMINATION AND FINAL PERFORMAMCE TEST.
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: SYSVEM: BACK-
EEEE!CAL ITB"E LIST :'s‘s'ffc.'.aﬁfhmrrr ASS'Y P/H: SHEET: 2

T FRE RO GIY. & | FATEOWE WODE | FATCUWE EFFECT | WOWW 7 FURC.
iEFf REV. IIIMI!IIG l‘f - AND [+ ] 2/ RATIONALE FOR ACCEPTANCE
DESIGNATIOM CAUSE EWD ITEM CRIETICALITY
4470 1 BACKUP JOINT MODE : LOSS OF BACKUP ACCEPTANCE TESTS
SELECT INABILITY TO | ORIVE CABILITY | -------oo---oee-
- SWITCH arY-1 DRIVE ONE T0 A JOINT. THE HARDUWARE JTEM IS SUBJECTED TO THE FOLLOMING ACCEPTANCE
P/ JOINT. ENVEROMMENTAL TESTS AS PARY OF THE DEC PANEL ASSEMBLY.
PS-8T84%-01 WORST CASE
CAUSE(S): | -----e---- O VEIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
{1) OPEN BACKUP
OONTACTS. INOPERATIVE. O THERMAL: +110 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES
- 9.5 HRS/CYCLE.)
REDUNDANT PATHS
REMAINENG THE DEC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RMS
--------------- SYSTEM JESTS (TP518 RNS STRONGBACK TEST ANO TP552 FLAT FLOOR
SINGLE AND TEST) WHICH VEREFIES THE ABSENCE OF THE FALLURE MODE.
DERECT

QUALIFICATION TESTS

THE SWITCH ITEM HAS BEEN QUALIFIED FOR ORBITER USE. THE DEC
PANEL ASSEMBLY HAS BEEW SUBJECTED IO THE FOLLOWING
QUALIFICATION TEST ENVEIRONMENTS.

VIBRATION: LEVEL AND DURATION - REFERENCE TASBLE 1
SHOCK ; 20G/1t MS - 3 ANES (6 DIRECTIONS)

THERMAL : 130 DEGREES § TO -23 DEGREES F {12 HRS PER
CYCLE) (6 CYCLES)

O HUMIDITY: 95X (120 DEGREES F TO 82 DEGREES F CYCLE IN
16 HRS) 10 CYCLES TOTAL.

0 EMC: MIL-STD-481 AS MODLIFIED BY SL-E-0002 (TEST
CEO1, CE02, CEO3, CSOV (DC/AC), CEQ3, CS01
;ogiic:. cbo2, clos, me02 (B/x), rSO2, RsO3,
S04)

FLIGHT CHECKOUT

PDRS OPS CHECKLIST (ALL VEHICLES) JSC 14987

. RMS/BACK-
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CRITICAL ITEMB LIST

PROJECY: SRHS

SYSTEM: BACK-

—mmm-—- ASS*Y NoMEN : HACK-UP ASS*Y P SHEET: 3
K WINE, UTY, £ | FAITONE WOOE | FATCORE EFFECY
REF. REV. orawlns néF. AND oM 2/1n RATEONALE FOR ACCEPTANCE
DESIGNAY LON _CAUSE END ITEM CRITICALITY
4470 1 SACKUP JOINT MODE ; LOSS OF BACKUP QA/INSPECT IONS
- SELECT INABILITY TO DRIVE CABILITY | - .00
SWITCH QTY-1 DRIVE OME TO A JOINT.
P JOINT. HERMETICALLY SEALED ROTARY SWITCHES ARE PROCURED TO
PS-87841-01 WORST CASE ROCKWELL SPECIFICATION MC452-0049, AS REQUIRED BY CAE
CAUSE(S): | ---------- SPEC. PSBTBLY. CAE PART NO. PSB7BL1-1. OQUALTFICATION AND
(1) OPEN BACKLP ACCEPTANCE TESTING OF SWITCHES 1S PERFORMED 10 R1. SPEC.
CONTACTS. INOPERAT IVE . MC452-0049.
REDUNDANT PATHS RECEIVING INSPECTION VERIFIES THAT SWITCRES RECEIVED ARE AS
REMAINING IDENTIFIED 1K THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
--------------- OAMAGE WAS OCCURRED TO SWITCHES DURING SHIPMENT, THAT THE
STINGLE AND RECEIVING DOCUMENTS PROVIOE ADEQUATE TRACEABH iy INFORMATION
DIRECT AND ACCEPTANCE TEST DATA I1DENTIFIES ACCEPTABLE PARTS.

PARTS ARE INSPECTED VHROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MAMUFACTURING STAGE COMPLETED. THESE
IMSPECTIONS [NCLUDE,

COMPOMEMT MOUNTING TO FROMT PANEL INSPECTION, SOLDERING OF
VIRES TO SWITCH COMTACTS, WIRE ROUTING, STREES RELIEF OF WIRES
ETC., OPERATORS AND INSPECTORS ARE TRASNED AND CERTIFIED 1O
NASA NHB 5300.4(3A) STANOARD, AS MODIFIED BY JSCOBSO0A.

PRE-TEST INSPECTION OF DRC PANEL ASSY INCLUDES AN AUDIY

OF LOWER TIER INSPECTION COMPLETION, AS BUTLD COWF [GURATION
VERIFICATION TO AS DESIGN ETC. (SPAR/GOVERNMENT REP. -
MANOATORY INSPECTION POINT)

A TEST READINESS REVIEW (VRR) WMICH INCLUDES VERIFICATLON OF
TEST PERSONNEL , TEST DOCUMERTS, TEST EQUIPMENT CALIBRATION/
VALIDATION STAfUS AND HARDWARE CONFIGURATION 1S CONVENED BY
QUALETY ASSURANCE 1IN COMJUNCTION U)TH EMGINEERING
RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS l#PllCiBlE,
AND THE GOVEWMENT REPRESENTATIVE, PREOR TO THE START OF ANY
FORMAL TESTING (ACCEPTANCE OR (I.lillﬂl:ll!ﬂl).

ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VISRATION TESTING, (SPAR/GOVERNMENT REP. -
MANDATORY INSPECTEON POINT).

INTEGRATION OF DAC PAMEL, RHC, THC AND NCIU, INSPECTIONS ARE
PERFORMED AT EACH STAGE OF INTEGRATION, WHICH INCLUDES
GROUMD ING CHECKS, INTER COMNECT CABLE VERTFICATION, CONNECTOR
INSPECIION FOR BENT OR PUSHBACK CONTACTS E1C.

SUB-SYSTEM PERFORMANCE JESTING (ATP), INCLUDES AW AMBIENT
PERFORMANCE TEST. (MANDATORY INSPeCTiow POINT).

SRMS SYSTEMS [NTEGRATION, THE INTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLIGHF CABEN EQUIPMENT TO FORM THE SRMS.
EMSPECTIONS AKE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
ENCLUDES GROUNDING CHECXS, THRU WERTNG CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR SENT OR PUSH BACK CONTACTS ETC.

SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
PERFORMANCE TEST. (SPAR/GOVERNMEMT REP. - MANDATORY INSPEC)IOM
POINT)
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CRITICAL ITEMB LIST PROJECT: SRMS SYSTEM: BACK-UP
- ASS'Y nmE‘EmUII_mrIJFu T - ASS*Y P/H: SHEET:
[ FREK WAME, QTY, € | FATCORE WODE | FATIURE EFFECY A
REF. REV. orawlug rér. AND oM 2/ RATLOMALE FOR ACCEPTANCE
DESLGMAT ION CAUSE END 11EM CRITICALITY
4470 1 BACKUP JOLNT MODE: LOSS OF BACKUP FAILURE HISTORY
- SELECT INABILITY TO DRIVE CABILITY | =e-eeemnenenann
SULTCH aTY-1 DRIVE ONE T0 A JOINT.
L JOINT. NO EEE PARTS FAILURES HAVE OCCURRED SUBSEQUENT TO ASSEMBLY OF
PS-87841-01 WORST CASE PARTS. .
CAUSE(S): | ----------
€1) OPEN BACKUP THE FOLLOMIMG FAILURE ANALYSIS REPORT(S) ARE RELEVANT:
CONTACTS. IMOPERAT 1VE.
REODUNDANT PATHS
REMAINING FAR 1010:
--------------- S/ 201 wov Bl
SINGLE AND
DIRECY DESCRIPTION

SJ YAW FAELED TO OPERATE IN BACK-UP MODE.
PANEL CABLE.

CORRECTIVE ACTION

REPAIR CABLE

FOUND DEFECTIVE DIC
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CR’. <AL ITEMB LIST

PROJECT: SRMS

SYSTEM: BACK-uP

S

—— ASS'Y NOMENCLATURE: DALK-UP ASS'Y P/N: SHEET
FRER ["TI'ITM‘II!SF_ FATUIRE EFFECY
REF. REV. oravinG afr. AND oM 271 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END 1TEM CRITICALITY
&470 1 BACKUP JOINT MODE : LOSS OF BACKUP OPERATIONAL EFFECTS
SELECT INABILITY TO DRIVE CABILITY | ----eeeoaoill000
SWITCH QTY-1 DRIVE OME T0 A JOINT.
P/N JOINT. LOSS OF NEMT REDUNDANT PATH RESULTS IN GEING ONE FAILURE AUAY
PS-87841-01 WORST CASE FROM [NABILITY 7O CRADLE ARM.
CAUSE(S): | ----c----- JOINT WILL NOT DRIVE IN BACKUP ONCE PRIMARY MODES HAVE FAILED,
(1) OPEN BACKUP THE BACKUP STANDBY SYSTEM WILL NOT PROVIDE THE CAPABILITY TD
CONTACTS. INOPERATIVE. CRADLE THE ARM. ARM CAN BE JETTISONED,
REDUNDANT PATHS CREW ACTION
REMAINING |  --eeeae...
--------------- PERFORM AN EVA TC STOM THE ARM OR JETTESON.
SINGLE AND
DIRECT
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CREW TRAINING

ARM SHOULD NOT BE MANEUVERED TO POSITION WHERE JETTISON CANNOT
BE SAFELY PERFORMED.

SCREEN FAILURES

B: N/K { STANDBY REDUNDANT )

OMRSD OFFL INE

OPERATE BACKUP DIRECT DRIVE SWITCH TO + OR -.
FOR EACH JOINT SELECTION VERIFY ENABLE COMMAMD VOLTAGE AT
OUTPUT OF DEC PANEL.

OMRSD OMLINE INSTALLATION

OPERATE BACKUP DIRECT ORIVE SWITCH TO + OR -.
FOR EACH JOINT SELECTION VERIFY ENABLE COMMAND VOLTAGE AT
LONGERON INTERFACE.

OMRSD ONLINE TURNAROUND

DRIVE EACH JOINT IN BACKUP MODE.
VERIFY 10 KHZ AUDIO PRESENT.
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