CRITICAL ITEMS LIBT

PROJECT: SRMS

SYSTEM: BACK-t®

———— ASS'Y WOMEN T BACK- ASS'Y P/H: SHEET :
T TRER [ FATUORE ROOE | FATLUNE EFFECT
REF. REV. oraulnc ar. AND on 2/10 RATIONALE FOR ACCEPTANCE
_ DESIGNAT LON CAUSE END 1TEM CRITICALITY
4440 1 BACKUP DRIVE | MODE: JOINTS CAN ONLY DESIGH FEATURES
- | switcw ary-1 SHORTED BE DREVEN 1IN |  ---eeeceecnnnn-
PN CONTACTS. ONE
MES25-0102- DIRECTION IN TOGGLE SUITCHES USED ON THE DEC PANEL ARE WERMETICALLY SEALED,
7405 CAUSE(S): BACKUP, AND OF A MATURE AMD PROVEN DESIGN. THESE SWITCHES ARE IM
() ¢, R COMMON USE OW THE ORBITER VEMECLE.
- confacts BRAKE ON
CONTAMINA- SELECTED JOINT THE SVITCHES ARE CONTROLLED BY ROCKWELL [NTERNATIOMAL
TioN. wILL BE SPECIFICATION MC 452-0102 AND HAVE BEEN QUALIFIED 10 THE
DISENGAGED REQUIREMENTS OF THIS SPECIFICATION.
WHILE BACKUP
NODE IS ELECTRICAL CONNECTIONS 10 THE SWITCH ARE ACHIEVED BY MEANS OF
SELECIED. SOLOERABLE TERMINALS.
80A WILL 8E

COMMAND ING ZERO
RATE TO JOINT

SELECT.

BACKUP
INOPERATIVE.

REDUNDAMT PATHS

REMAINING

SINGLE AND
DIRECT

WIRING TO SUITCH TERMINALS UTILIZES NICKEL PLATED CONDUCTORS
WITH A POLYAMID INSULATION. SOLDERING OF THE NICKEL PLATED
WIRE 10 THE SWITCH TERMINALS IS COMTROLLED BY CAE PROCESS
SPECIFICATION PO 91059.

VHE WIRING MARMESS [S DESIGNED VO BE CAPABLE OF SEPARATE
TESTING (FOR INSULATEOM RESISTANCE, DIELECTRIC STRENGTH, AND
CONTINULTY).

MOUMTING OF THE SWITCH TO THE DRC PANEL IS BY MEANS OF A 15732
NUT WHICH ENGAGES A THREADED BUSHING OM THE SWITCH. A KEYED
VASHER PROVIDES ROTATION RESTRAINT. AFTER INSTALLATION AND
TOROQUING, THE WUT IS STAKED TO THE PANEL BY A 8LO8 OF EPOXY
ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
AGAINST DAMAGE OR INADVERTVENT OPERATION.

ANALYSIS OF THE BASIC PANEL STRUCTURE HAS DENONSIRATED THAT
JHERE ARE #O RESONANCES [N THE RELEVANT VIBRATION FREQUENCY
SPECTAUM. THIS ANALYSIS HWAS BEEN VERIFIED BY VIBRAVTION TESTING
OF THE DEC PANEL ASSENBLY.

APPLICAVION ANALYSIS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED.

AT THE PART LEVEL, QUALIFICATEOM/CERVIFICATION TESTING 15
DEFINED BY ROCKWELL INTERNATIONAL SPECIFICATLON MC&52-0102.
THIS TEST REQUIREMENT INCLUDES: INSULATION RESISYANMCE
DIELECTRIC STRENGTH, COMTACT RESISTANCE  RANDON VIBRATION (4B
MINUTES PER AXIS) LEAKAGE AT ONE ATMOSPHERE DIFFERENTIAL
PRESSURE, TOGGLE STRENGTH. FOR SWITCH OPERATIONAL CYCLES
REFER TO TASLE 13.

ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
PRE -ACCEPTANCE RUN-IN, DIELECTRIC STRENGTH, [NSTALLAT[ON
RESISTAMCE, COMTACT RESISTANCE, ACCEPTANCE VIBRATEON, SEAL
TESI, VISUAL EXAMINATION,AND RADIOGRAPKIC INSPECTIOW.

ALL RESISTORS AND CAPACITORS USED IN THE DESIGN ARE SELECTED
FROM ESTABLISHED RELIABILINY (ER) TJYPES. LIFE EXPECTANCY IS
INCREASED BY ENSURING THAT ALL ALLOWABLE STRESS LEVELS ARE
DERATED IN ACCORDANCE WITH SPAR-RMS-PA_003. ALL CERAMIC AND
ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECYED TO
RADIOGRAPKIC IMSPECIION.
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CRITICAL ITEMS LIST PROJECY: SR suuu:&gggLi
——— ASS'Y nm&sﬁmm - AsS'Y p/N: SHEET: 2
L] [~ FRATCONE ROOE | FATCUME EFFECT | .
REF. REV. onawing nér. AND o 2/ RATIOMALE FOR ACCEPTANCE
DESIGNATION CAUSE END (TEM CRITICALLTY
4440 1 BACKUP ORJVE MODE : JOINTS CAN OMLY ACCEPTANCE TESTS
SWUITCH ary-1 SHORTED BE DRIVEN IN [  ---meceecean..
- P/N CONTACTS. ONE THE HARDWARE ITEN 15 SUBJECTED TO THE FOLLOWING ACCEPTANCE
MEA25-0102- DIRECTION IN ENVIROMMENTAL TESTS AS PART OF THE DEC PANEL ASSEMBLY.
7405 CAUSE(S): BACKUP.
(1) +, O” O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
- contacts BRAKE ON
COMTAMENA- SELECTED JOINT O THERMAL:  +110 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES
TIoN. VILL 8 - 9.5 BRS/CYCLE.)
DI SENGAGED
WHILE BACKUP THE DAC PANEL ASSEMSBLY IS FURTHER TESTED AS PART OF THE RMS
MOOE 1S SYSTEM TESTS (IP518 RMNS STRONGEACK TEST AMD TP552 FLAT FLOOR
sstsc}eo. TEST) WMICH VERIFIES THE ABSENCE OF THE FAILURE MODE.
BDA WILL BE

RATE TO JOINY
SELECT.

WORST CASE
SACKUP
INOPERATIVE.

REQUNDAMT PATHS
REMAINING
SINGLE AND
DIRECT

QUALIFICATION TESTS

THE SWITCH ITER WAS BEEN QUALIFIED FOR ORBITER USE. THE DEC
PANEL ASSEMBLY HAS BEEN SUBJECTED 10 THE FOLLOWING
QUALIFICATION TEST ENVIRONMENTS.

O VIBRATION: LEVEL AND DURATION - REFEREMCE TABLE 1

0 SHOCK: 20G/11 NS - 3 AXES (& DIRECTIONS)

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

O HUMIDETY: 935X (120 DEGREES F TO 82 DEGREES F CYCLE IN
16 HRS) 10 CYCLES TOTAL.

0 ENC: MIL-STD-481 AS MODIFIED BY SL-E-0002 (TEST

CEO1, CEO2, CEO3_ CSO01 (DC/AC), CEO3. CSOY
;ogilc), cfo2, cloé, me02 (a/n}, RS0}, wso3,
S04)

FLIGHT CHECKOUT

PDRS OPS CHECKLIST (ALL VEHICLES) JSC 16987
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CRITICAL ITEMB LIST

PROJECT: SRMS

SYSTEM: BACK-UP
ASS'Y Plﬂ':'c_t SHEET:

- o e o o et o o ASS*HY T : __3
—FWER —FATCORE WOOE ] FATTUNE EFFECT ] .
REF. REV. oravfuc ofs. AND on 2/ MATIONALE FOR ACCEPTANCE
DESIGHAT LON CAUSE END LYEM CRITICALITY
4440 1 BACKUP DRIVE MODE : JOINTS CAN OMLY QA/ INSPECT [ONS
. SWITCH QTT-1 SHORTED BEDRIVEW IN |  ---eemereeees-
Y] COMTACTS. OME
MEL25-0102- . DIRECTION IN HERMETICALLY SEALEO TOGGLE SWITCHES ARE PROCURED TO ROCKWELL
7405 CAUSE(S): BACKUP. SPECIFICATION NC452-0102. ROCKWELL PART 0. ME52-0102----.
1) s, OR QUALIFICATION AND ACCEPTANCE TESTING OF SMITCHES IS PERFORMED
- confacts BRAKE ON TO R.1. SPEC. MC&S2-01D2.
CONTAMTNA- SELECTED JOINT
TION. WiLL BE RECEIVING IMSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
DI SEMGAGED IDENTEFIED IN THE PROCUREMENT OOCUMENTS, THAT NO PHYSICAL
WHILE BACKUP DAMAGE HAS OCCURRED TO SWITCHES DURING SHEPMEMT, THAT THE
NODE 1S RECE [VING DOCUMENTS PROVIDE ADEGUATE TRACEABILIfY IMFORMATION
sstaﬂtn.“ AKD ACCEPTANCE TEST DATA IDENTIFIES ACCEPTABLE PARTS.
80A VILL
COMANDING ZERO PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
RATE TO JOINT APPROPRIATE TO THE NANUFACTURING STAGE COMPLETED. THESE
SELECT. INSPECTEONS [NCLUDE,
WORST CASE CONPOMENT NOUNTENG TO FRONY PANEL INSPECTION, SOLDERING OF
.......... WIRES T0 SVITCH CONTACTS, WIRE ROUTING, STRESS RELIEF OF WIRES
BACKUP ETC., OPERATORS AND INSPECTORS ARE TRAINED AND CERTIFIED 10
INOPERAT [VE. NASA NHB 5300.4(3A)} STANDARD, AS MODIFIED GY JSCOBAOOA.
REDUNDANT PATHS PRE-TEST INSPECTIOK OF DAC PANEL ASSY INCLUDES AN AUDIT
REMAINING OF LOWER TIER INSPECTIOM COMPLETION, AS BUILD COMFIGURATION
--------------- VERIFICATION TO AS DESIGN EIC. (SPAR/GOVERMMENT REP. -
SINGLE AND MANDATORY EMSPECTION POINT) )
OIRECT
A TEST READINESS REVIEW (TAR) WMICH INCLUDES VERIFICATION OF
TEST PERSOMMEL, TEST DOCUMENTS, TEST EQUEPMENT CALIBRATION/
VALIDATION STATUS AND HARDMARE CONFIGURATION IS CONVENED BY
QUALITY ASSURAWCE 1N COMJUMCTION W1TH ENGINEERING
RELEABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
. AND THE GOVENMENT REPRESENTATIVE, PRIOR VO THE START OF ANY
: FORMAL TESTING (ACCEPTANCE OR QUALIF1CATION).
ACCEPTANCE TESTING (ATP) INCLUDES AMBEENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
MANDATORY INSPECTION POINT).
INTEGRATION OF DEC PANEL, RHC, THC AND MCIU, INSPECTIONS ARE
PERFORMED AT EACH STAGE OF i1nfecrRATION, watlu 1MCLUDES
GROUNDIKG CHECKS, INTER COMNECT CABLE VERIFICATION, CONNECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACTS ENC.
SUB-SYSTEM PERFORMANCE TESTENG (AIP), ENCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDATORY INSPECTiOM POINT).
SRMS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPNENT TO FORM THE SRNS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INIEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE COMNECTORS FOR DENT OR PUSH BACK COMTACTS ETC.
SRMS SYSTEMS TESTING - STRONGAACK AND FLAT FLOCR AMBIENT
PERFORMANCE TEST. (SPAR/GOVERNMENT REP. - MANDATORY SNSPECTION
POINTD) :
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CRITICAL ITEMB LIST
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REF. REV.

prauwinG méF.
DESIGNAT1ON

PROJECT: SRMS

SYSTEM: BACK-
NOMENCLATURE : BACK-IF ASS*Y wﬂ:_‘L SHEET:

ASS'Y B

AND
CAUSE

[ FRTLORE WOE | FATLIME EFFECT

ON
ENB [TEM

— &

2m " RATIONALE FOR ACCEPTAMCE
CRITICALITY

4440 1

BACKUP DRIVE
SWITCH QTY-1

P/N
HE425-0102-
7405

MODE :
SHORTED
CONFACTS.

JOINTS CAM ONLY
BE DRIVEN N

ONE
DIRECTION [N
BALCK

GRAKE ON
SELECTED JOINY
vitl BE

01 SENGAGED
WHILE BACKUP
MODE IS
SELECTED.

BDA WILL BE
COMMANDING ZERO
RATE TO JOLNTY
SELECT.

WORST CASE

BACKLP
INOPERATIVE.

REDUNDANT PATHS
REMAINING
SINGLE AND
DIRECT

FAILUAE HISTORY

::)REEE PARTS FAILURES HAVE OCCURRED SUBSEQUEMT TO ASSEMBLY OF
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CRITICAL ITEMS LIST

PROJECT: SANS

SYSTEM: BACK-UP

——————————————————— ASS'Y MON - ASS'Y P/ SHEET:
NEA NANE_ Qi7_ & TAILURE WODE FAILURE EFFECT HDMR / FUNC.
REF . REV. DRAMING REF . AND oA 2/1R RATIONALE FOR ACCEPTANCE
DESIGMATION CAUSE END ITEN CRITICALITY
4440 2 BACKUP DRIVE MOOE : JOINTS CAN ONLY .
SHITCH QTY-1 SHORYED BE DRIVEN IN OPERAT IONMAL EFFECTS
- P/N CONTACTS. o, | e
l NE425-0102- DIRECTION IN
' 7405 CAUSE(S): BACKUP . LOSS OF NEXT REDUNDANT PATH RESULTS I[N BEING OME-FAILURE AMAY
. (V) ¢+, OR FRAON ENABELITY TO CRADLE ARN.
: - COMYACTS BRAKE ON JOINT WILL MOT DRIVE IM BACKUP ONCL PRIMARY MODES HAVE FAILED.
: CONTANINA - SELECTED JOINT THE BACKUP STANDBY SYSTEN MILL NOY PROVIDE THE CAPABILITY TO
1 TION. WILL Bf CRADLE THE ARM. ARM CAN BE JETTISONED.
. DISENGAGED
' WHILE BACKUP CRIM ACTION
: mot1s |l -
i SELLGIED. PLHEURN AN EVA U UM 1HE wch Uk JETT ISUN.
BDA WILL BE

|

CONNANDING ZEROD
RATE TO JOINT

. SELECT.

WORST CASE
SACKUP
-IMOPERATIVE.

REDUNDANT PATHS
RENAINING
SINGLE AND
DIRECT

CREW TRAIMING

ARN SHOULD NOT BE MANEUVERED TO POSITION MHERE JETTISOM CANNOY
BE SAFELY PLRFORMED.

SCREEM FAILURES

B: W/A { STANDABY REDUMDANT )

OMRSD OFFL INE

IN BACKUP MODE _SET BACKUP DIRECT DRIVE SHITCH TO NEUTRAL
{OFF) POSTION.
VERIFY DIRECT DRIVE COMMAND VOLTAGES AT DEC PAMEL OUTPUT.

ONRSD OFFLIMNE INSTALLATION

IM BACKUP MODE  SET BACKUP DIRECT DRIVE SWITCH TO NEUTRAL
{OFF) POSTION.
VERIFY DIRECT DRIVE COMMAND VOLTAGES AT LOMGEROM INTERFACE.

ONASD OWLINE TURKAROUND

I BACKUP RMODE, SET BACKUP DIRECT ORIVE SHITCH TO NEUTRAL
{OFF) POSITION

SELECT MWRIST ROLL

VERIFY WO JOINT ROTION
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