CRITICAL ITEMS LIST

PROJECT: SRM
ASS'Y ¢ BALk-Uw

SYSTEM:: BACK-
ASS'Y PIH SHEET:

1

TR —FATCONE ROOE | FATCURE EFFECT ) .
REF, REV. orAviNG REF. AND OoN 2/ RATIONALE FOR ACCEPTAMCE
DESIGNAYTON CAUSE END ITEN CRITICALITY
4430 1 BACKUP DR IVE MOOE : JOINTS CANNOT DESIGN FEATURES
. SUITCH QTY-1 LOSS OF BEDRIVEN IN | ----emocnenoos
P/ QUTPUT 10 GACKUP MODE 1N :
NE425-0102- EITHER + ONE DIRECTION. TOGGLE SWITCHES USED ON THE DC PANEL ARE MERMETICALLY SEALED,
7405 on - AND OF A MATUME AND PROVEN DESIGN. THESE SWITCHES ARE IN
DRIVE. WORST CASE COMMOM USE ON VHE ORBITER VEWICLE.
CAUSE(S): BACK-UP THE SWITCHES ARE CONTROLLED BY ROCKMELL IMTERNAT JOMAL
(1) OPEM INOPERATIVE. SPECIFICATION MC 452-0102 AND WAVE BEEN QUALIFLED TD THE
SWUITCH REQUIREMENTS OF YMIS SPECEFICATION.
COMTACTS. REDUNDANT PATHS
REMAINING ELECTRICAL CONNECTIONS TO THE SWITCH ARE ACHIEVED BY NEANS OF
--------------- SOLDERABLE TERMINALS.
SINGLE AND
DIRECT VIRING TO SWITCH TERMINALS UTTLIZES NICKEL PLATED CONDUCTORS

WITH A POLYARID INSULATION. SOLDERING OF THE NICKEL PLATED
WIRE TO THE SWITCH TERMIMALS 1S CONTROLLED BY CAE PROCESS
SPECIFICATION PD 91059,

THE WIRING HARNESS 1S DESIGNED TO 8E CAPABLE OF SEPARATE
Eg;::ﬂﬁlgffiﬂ INSULATION RESISTANCE, DIELECIRIC STRENGTH, AND
¥).

MOUNTING OF THE SWITCH TO THE OSC PANEL IS BY MEANS OF A 15/32
NUT WHICH EMGAGES A THREADED BUSHING ON THE SVETCH. A KEYED
WASHER PROVIDES ROTATION RESTRAINT. AFTER INSTALLATION AND
TORQUING, THE MUT IS STAKED 1O THE PANEL BY A GLOB OF EPOXY
ADHESTVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
AGAINST DAMAGE OR IMADVERTENT OPERAT ION.

ANALYSIS OF THE BASIC PAMEL STRUCTURE HAS DEMONSTRATED THAT
THERE ARE NO RESOMANCES [N THE RELEVANT VIBRATION FREQUENCY
SPECTRUM. THIS ANALYSIS HAS BEEN VERIFIED BY VIBRATION TESTING
OF THE DRC PAMEL ASSEMBLY,

APPLICATION ANALYSIS MAS CONFIRMED THAT ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED.

AT THE PART LEVEL, QUALIFICATION/CERTIFICATYION TESTING 1S
DEFINED BY ROCKWELL INIERNATIONAL SPECEFECATION MC&52-0102.
TAIS TEST REQUIRENENT IMCLUDES: INSULATION RES[STANCE
DIELECTRIC STRENGTH,CONVACT RESISTANCE,RANDOM VIBRATION {48
MINUTES PER AMIS) LEAKAGE AT ONE ATMOSPHERE DIFFERENTJAL
PRESSURE, TOGGLE STRENGTH. FOR SUITCH OPERATIONAL CYCLES
REFER TO TASLE 13.

ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
PRE -ACCEPTANCE RUN-1N, DIELECTRIC STRENGTH, INSTALLATION
RESISTANCE, CONTACT RESIS“HCE, ACCEPTANCE VIBRATION, SEAL
TEST, VISUAL EXAMINATION, AND RADIOGRAPHIC ENSPECTION.

ALL RESISTORS AND CAPACITORS USED IN THE DESIGN ARE SELECTED
FROM ESTABLISHED RELIABILETY (ER) TYPES. LIFE EXPECYANCY IS
IMCREASED BY ENSURENG THAT ALL ALLOWABLE STRESS LEVELS ARE
DERATED 1M ACCORDANCE WITH SPAR-RMS-PA.D03. ALL CERAMIC AND
ELECTROLYTIC CAPACITORS ARE ROUTIMELY SUBJECTED TO
RADIOGRAPHIC INSPECIION.
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TICAL ITEMS LIBT PROJECT: SRMS SYSTEM: Eug;-ue
EBI—E---—-—--—--—-- ASS'Y um ASS'Y p, R SHEET:
T =X [ FRATTORE WOOE | FATUORE EFFECT .

REF. REV. praving rér. AND oN 2/1R RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END 1TENM CRITICALITY
4430 1 BACKUP DRIVE MODE : JOINTS CANNOT ACCEPTAMCE YESIS
- SWITCH aTY-1 LOSS Of BE DRIVEN IN | = ------rere--nn.
PIN QUTPUT TO BACKUP MODE IN THE HARDWARE JTEM IS SUBJECTED TO THE FOLLOMIMG ACCEPTANCE
ME425-0102- EITHER + OME DIRECTION. ENVIRONMENTAL TESTS AS PART OF THE DEC PANEL ASSEMBLY.
m -
7605 DRIVE. WORST CASE O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
CAUSE(S) : BACK-1P O THERMAL: +110 DEGREES F TO PLUS 10 DEGREES f (2 CYCLES
(1) OPEN INOPERATIVE. - 9.5 HRS/CYCLE.)
SUITCH
CONTACTS. REDUNDANT PATHS THE DEC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RMS
REMAINING SYSTEM TESTS (TP518 RMS STRONGBACK TYEST AMD TP552 FLAT FLOOR
--------------- TEST) WHICH VERIFLES THE ABSENCE OF THE FAILURE MODE.
SINGLE AND
DIRECY QUALIFICATION TESTS

THE SULTCH ITEM HAS BEEN QUALIFIED FOR ORBITER USE. THE DAC
PANEL ASSEMBLY HAS BEEN SUBJECTED TO THE FOLLOWING
QUALEFICATION TEST ENVIRONMENTS.

O VIBRATION: LEVEL AND DURATIOM - REFERENCE VABLE 1
0 SHOCK: 206711 MS - 3 AXES (6 DIRECTIONS)

O THERMAL: 130 DEGREES F TO -23 DEGREES F (12 MRS PER
CYCLE) (8 CYCLES)

© WMIPITY: 95X (120 DEGREES § 1O B2 DEGREES F CYCLE [N
16 HAS) 10 CYCLES TOTAL.

0 ENMC: MIL-STD-481 AS MODIFIED BY SL-E-DOOZ2 (YEST
CEOYV,_ CED2, CEDO3, CSO1 ¢DCsAC), -CEQ3, CSO1
mﬁik" céoz, clos, reo2 (8/n}, RsD2, Rs03,
RSOL)

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEWICLES) JSC 14987
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PROJECT: E%S
ASS*Y : -

— FRITORE WOE | FATUORE EFFECT

SYSTEM: BACK-UP
ASS'Y P/N: SHEET:

—3

REF. REV. AND ON 2/1R RATIONALE FOR ACCEPTANCE
DESIGMATION CAUSE END 1TEM CRITICALITY
£430 1 BACKUP DRIVE MODE : JOENTS CANNOT QA7 INSPECTIONS
. SWITCH QTY-1 LOSS OF BEDRIVEN JW | = --ee--ea-lals
P/N QUTPUT TO BACKUP MODE IN
MEL25-0102- ETTHER + ONE DIRECTION. MERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKMELL
7405 oR - SPECIFICATION MCAS2-0102. ROCKWELL PART WO, ME452-0102----,
DRIVE. WORST CASE QUALIFICATION AND ACCEPTAMCE TESTING OF SWITCHES 1S PERFORMED
---------- TO N.1. SPEC. NC452-0102.
CAUSE(S): BACK-LP
1) OPEM INOPERATIVE. RECELVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
SWITCH IDENTIFIED TN THE PROCUREMENT DOCUMENTS, THAT NO PHYSECAL
CONTACTS. REDUNDANT PATHS OAMAGE HAS OCCURRED TO SWITCHES DURING SHIPMENT, THAT THE
REMAINING RECEIVIRG DOCUMENTS PROVIDE ADEQUATE TRACEABILIFY IMFORMATION
SIHGLEMD ----- AND ACCEPTANCE TEST DATA 1DEMTIFIES ACCEPTABLE PARIS.
DIRECT’ PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS

APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

COMPONENT MOUNTING TO FROMY PAMEL INSPECTION, SOLDERING OF
WIRES TO SWITCH CONTACTS, WIRE ROUTING, STRESS RELIEF OF WIRES
ETC., OPERATORS AMD INSPECTORS ARE TRAINED AMD CERTIFIED TO
NASA MHB 5300.4(IA) STANDARD, AS MODIFIED BY JSCOSS00A.

PRE-TEST INSPECTION OF DRC PANEL ASSY INCLUDES AN AUDIY

OF {OUER TIER INSPECTION COMPLETION, AS BUILD CONFIGURATION
VERIFICATION TO AS DESIGN ETC. (SPAR/GOVERNMENT REP. -
MANDATORY IMSPECTION POINT)

A TEST READINESS REVIEW (YRR} WWICHW INCLUDES VERIFICATION OF
TEST PENSOMMEL, TEST DOCUMENIS, TEST EQUIFMENT CALIBRATION/
VALIDATION STATUS AMD WARDMARE COMFIGURATION IS CONVENED BY
QUAL I TY ASSURANCE IN CONJUNCY IO WITH ENGINEERING
RELIABTLITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVENMENT REPRESEMTATIVE, PRIOR TO THE START OF ANY
FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).

ACCEPTANCE TESTING (ATP) INCLUDES AMBTEMT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
MANDATORY INSPECTION POINT).

INVEGRATION OF DEC PANEL, RMC, THC AND MCIU_  INSPECTIONS ARE
PERFORMED AT EACH STAGE br IlleGlllltll, wniln ENCLUOES
GROUNDING CHECKS, ONTER CONMECT CABLE VERIFICATEON, CONNECTOR
INSPECTION FOR SENT OR PUSHBACK COMTACTS EIC.

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

SRMS SYSTEMS ENTEGRATION, THE IMTEGRATION OF MECHANICAL ARM
SUBASSENBLIES AND THE FLEGHT CABIN EQUIPMENT TO FORM THE SRNS.
IMSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WEIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONTACTS ETC.

SRHS SYSTEMS TESTING - STROMGBACK AMD FLAT FLOOR AMBTENT
PERFORMANCE TEST. (SPARFGOVERNMENT REP. - MANDATORY [NSPECTION
POINT)
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CRITICAL ITEMB LIST

PROJECT: EHS
ASS'Y ¥ : -

SYSTEM: BACK-UP

——— Ass+y p/R: SHEET: __ &
WARE-OTY_ K| FATUOWE WODE | FRTIURE EFFECT |
REF. REV. orawinG afs. AND oN 2/R RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END 1TEM CRITICALITY
4430 1 BACKUP DRIVE NOOE JOINTS CANNOT FATLURE HISTORY
< | suiTcH ary-1 LOSS OF BEDRIVEN IN | oo -aiooo-
P/N oUTPUT YO BACKUP MODE IN
ME425-0102- EITHER + ONE DERECTION. NO EEE PARTS FALLURES HAVE OCCURRED SUBSEQUENY TO ASSEMBLY OF
7405 oR - PARTS.
DRIVE. WORST CASE
CAUSE(S): BACK-UP
(1) OPEN INOPERAT1VE .
SUlTCH
CONTACTS. REDUNDANT PATHS
REMAINING
SINGLE. AND
OIRECT
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CRITICAL ITBMB LIST

PROJECT: SRNS

ASS*Y NOMENCLATURE: BACK-UP

SYSTEM: BACK-up
ASS'Y P/N:

SHEET:

2

T FRER [~ FATUURE WODE | FATLURE EFFECY PO 7 FURC .
REF. REV. orAVENG REF. AND oN 2/1R RATIONALE FOR ACCEPTAMCE
DESIGNATIOK CAUSE END LTEM CRITICALITY :
4430 1 SACKUP ORIVE MODE : JOINTS CANNDT OPERATIONAL EFFECTS
SWITCH QTY-1 LOSS OF BE DRIVEW IN |  --eeeemeeaaaailL,
b P/N ouTPUT TO BACKUP MODE TN :
ME425-0102- EITHER + ONE DIRECTION. LOSS OF MEXT REDUNDANT PATH RESULYS IN BEING ONE FALLURE AWAY
7405 o - FROM INABILITY TO CRADLE ARM.
DRIVE. WORST CASE JOINT WELL NOT ORIVE IN BACKUP OMCE PRIMARY MODES WAVE FAILED,
---------- THE BACKUP STANDBY SYSTEM WILL NOT PROVIDE VHE CAPABILITY 10
CAUSE(S): BACK -UP CRADLE THE ARM. ARM CAM BE JETTISONED.
(1) OPEN ENOPERATIVE.
SUITCH CREW ACTION
CONTACTS. REDUNDANT PATHS | = -----cennn.
REMAINEING PERFORM AN EVA TO STOM THE ARN OR JETTISON.
SINGLE AND
DIRECY CREW TRAINING

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

SCREEN FAILURES

B: W/A ( STANDBY REDUNOCANWT )

OMRSD OF FL INE.

EXERCISE BACKUP DRIVE SWITCH.
VERIFY BACKUP COMMAND VOLTAGES FOR EACH SWITCH POSTIONK
AT DEC PANEL QUTPUT.

OMRSD OMLEINE ENSTALLATION

ENERCISE BACKUP DRIVE SWITCH.
VERIFY BACKUP COMMAND VOLTAGES FOR EACH SWITCH POSTION
AT LONGERON 1NTERFACE

OMRSD OHLINE TURMAROUND

IN BACKUP MCOE, DRIVE WRIST ROLL JOINT 1IN
+VE AND -VE DERECTIONS.
VERIFY CORRECI JOINT MOTOR OPERATION.
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