CRITICAL ITEM8 LIBT PROJECT: SRHS SYSTEN: DAC SUGSYSTEM
e pem e —-————————— Ass'y ROMENTTRTURE: DIT PARELC ASS'Y P/NT T SHEET: _ 1
FMEA FMEA HAME, afy, & FAILUSE MODE FAILURE EFFECT HDMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. pravinG REF. AHD oN 2/
DESIGNAT IOR CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
370 1 END EFFECTOR | MODE: LOSS OF EE DESTGH FEATURES
AUTO/OFF/ LOSS OF Atl RIGIDIZE AND
NANUAL MODE RIGIDIZE AND | DERIGIDIZE
SUITEH DERIGIDIZE COMMANDS 1M 1OGGLE SWITCHES USED ON THE DAC PANEL ARE WERMETICALLY SEALED,
ary-1 CAPABILITY. SOTH AUTO AND AND OF A MATURE AND PROVEH DESIGN. THESE SWITCHES ARE IN
P/N ME MANUAL MODES. COMMON USE OK THE ORBITER VEMICLE.
452-0102- CAUSE(S}3 '
7304 €1) AIGIDIZE IF IN AUTO, ARM THE SWITCHES ARE CONTROLLEG 8Y ROCKWELL ENTERNATJONAL
ED 92020 POLE FAILS LIMPED AFTER SPECLFECATIOK MC 452-0102 AND HAVE BEEW QUALIFIED TO THE
SKEET 3 IN OFF RIG. COMMANDED REQUIREMENTS OF THES SPECEFICATION,
POSITION, UNTIL MODE
SWITCH 1S ELECTRICAL CONNECTIOKS TO THE SMITCH ARE ACHIEVED BY MEANS OF
TURNED OfF. SOLDERASLE TERMINALS.
WORST CASE WIRING TO SWITCH TERMINALS UTILIZES NECKEL PLATED CONDUCTORS
i WELTH A POLYAMID JHSULATION. SOLOERING OF THE NICKEL PLATED
UNEXPECTED VIRE 10 THE SWITCH TERMINALS 1S CONTROLLED BY CAE PROCESS
PAYLOAD MOTION. SPECIFICATION PD 91059,
INCOMPLETE
RIGIDIZATION, THE WIRING HARNESS [S DESIGNED TO BE CAPABLE OF SEPARATE
CREM ACTION TESTING (FOR [NSULATION RESISTANCE, DIELECTRIC STRENGTH, AND
REQ. CONTINULTY). .
REDUNDANT PATHS MOUNTING Of THE SWITCH TO THE DRC PANEL 1S BY MEANS OF A 15/32
REMALRING KUT VHICH ENGAGES A THREADED BUSHING OM THE SWITCH, A KEYED
ceememeemecnans WASHER PROVIDES ROTATION RESTRAINT. AFTER INSTALEATION AND
1) NANUAL EE TORQUIKG, THE NUT IS STAKED 10 THE PANEL BY A BLOB OF EPOXY
MODE RELEASE. ADHESIVE. A STAIMLESS STEEL GUARD PROTECTS TRE SW!TCH LEVER
AGAINST DAMAGE DR [NADVERTENT OPERATION.
- 2) BACKUP EE
RELEASE. ANALYSES OF THE SASIC PANEL STRUCTURE HAS DEMONSTRATED THAT
THERE ARE NO RESONANCES IN THE RELEVANT VIBRATLON FREQUENCY
SPECTRUN. THIS ANALYSIS HAS BEEM VERIFIED BY VIBRATION TESTING
OF THE DEC PAKEL ASSERBLY.
APPLICATION ANALYSIS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED,
AT THE PART LEVEL, QUALIFICATION/CERTIFICATION TESTING IS
OEFINED 8Y ROCKWELL INTERNATIOMAL SPECIFICATION NL452-0102,
THIS TEST RECUIREMENT INCLUDES: INSULATION RESISTANCE
OIELECIRIC STRENGTH,CONTACT RESISTANCE,RANDOM VIBRATION (48
MENUTES PER AXIS) LEAKAGE AT ONE ATMOSPHERE DIFFERENTIAL
PRESSURE, TOGGLE STRENGTH. FOR SWITCH OPERATIOWAL CYCLES
REFER 10 TABLE 13.
. ALL UNITS ARE SUBJECTED 10 ACCEPTANCE TESTS WHICH INCLUDE
PRE-ACCEPTANCE RUN-1M, DIELECTRIC STRENGEH, INSTALLATION
RESISTARCE, CONTACT RESISTANCE, ACCEPTAMCE VIBRATION, SEAL
TEST, vISURL EXAMINATION,AND RADICGRAPHIC LHSPECTLON,
ull
Al I
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CRITICAL ITEMS LIBT

PROJECT: SRMS

SYSTEM: EIC SUBSYSTEM
ASS'¥ P/N: SHEET:

puiptpafupmyiipmpRpa—— L L L ASS'Y mel 2
FHEA FMEA NAME, Q1Y & FAILURE MODE FATLURE EFFECT HOWR / FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. oravlng rEF, AND oH 2/
DESIGHATION CAUSE END 11EN CREFICALITY SCREEMS: A-PASS, B-PASS, C-PASS
LH ] 1 END EFFECTOR MODE: . LOSS OF EE ACCEPTANCE TES!S
AUTOFOFFS LOSS OF ALL RIGIDIZE AWD |  ---e-- cemmnes
MANUAL MODE RIGIDIZE-AND DERIGEDIZE THE MARDWARE 1TEW IS SUBJECTED TO THE FOLLOWING ACCEPTANCE
SULTCH 0ERIGIDIZE COMMANDS 1M ENVIRDHMENTAL TESTS AS PART OF THE DEC PANEL ASSEMBLY.
ory-1 CAPABILITY. BOTH AUTO AND
P/N ME MANUAL MODES. O VIDRATION: LEVEL AND DURATION - REFERENCE TASLE 1
£52-0102- CAYSE(S): :
7306 {13 RIGIDIZE IF IN AUTO, ARM O THERNAL:  +110 DEGREES F TO PLUS 10 DEGREES F {2 CYCLES
ED 92020 POLE FAILS LINPED AFTER - 9.5 HRS/CYCLE.)
SHEET 3 IN OFF RI0. COMMANDED
POSITION. UNTIL MNODE THE DEC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RMS
SWITCH 1S SYSTEM TESTS (1P518 RMS STROMGEACK TEST AND TP552 FLAT FLOOR
TURNED OFF, TEST) WHTCH VERIFIES THE ABSENCE OF THE FAILURE MODE.
WORST CASE QUALTFICATION TESTS
UNEXPECTED THE SUITCH ITEM HAS WEEN QUALIFIED FOR ORBITER USE. THE DEC
PAYLOAD HOTION. PANEL ASSEMBLY HAS BEEN SUBJECTED TO THE FOLLOMING
INCOMPLETE OUALIFICATION TEST ENVIRONMENTS,
RIGIDIZATION,
E:gu ACTION O VIBRATION: LEVEL AWD DURATION - REFEREWCE TABLE 1
0 SHOCK: 206711 MS - 3 AXES (& DIRECTIONS)
REDUNDANT PATKS
REMA[RING ‘0 THERMAL: 130 DEGREES F 1O -23 DEGREES F {12 HAS PER
--------------- CYCLE) (& CYCLES)
1) MANUAL EE
MODE RELEASE. O WMIDITY: 95X (120 OEGREES ¢ T0 82 DEGAEES F CYCLE IN
14 HRS) 10 CYCLES TOTAL. .
2) BACKUP €€
MELEASE. 0 EMC: HIL-STD-481 AS MODIFIED BY SL-€-0002 (TEST
CE01, CE02, CEO3, CSO1 (DC/AC), CEOY, €501
ocshcy, cbo2, chos, reo2 (8/N), RS0, Rs03,
RS04}
FLIGHT CHECXOUT
PDRS OPS CHECKLIST {(ALL VEWICLES) JSC 16987
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CRITICAL ITEMB LIBT

PROJLLY: SRMS

SYSTEM: DEC_SUBSYSTEM
L ASS'Y P/N: SREET:

FMER FMEA NAME, OTY, & FAILURE HODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. nEV. oranlng rée. AND on 2/1m
DESIGNAT ION CAUSE END PTEM CRITICALETY SCREENS: A-PASS, B-PASS, C-PASS
370 1 END EFFECTOR | MODE: - LOSS OF EE GA/INSPECTIONS
AUTO/OFF/ LOSS OF AL RIGIDIZE AND A e o
MANUAL MODE RIGIDIZE AMD DERIGIONZE
SuITCH DERIGIDIZE COMMANDS N HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKWELL
QrY-1 CAPARILITY. S0TH AUTO AND SPECIFICATION MC452-0102, ROCKWELL PART MO, ME452-0102----,
rgn HE MANUAL MODES. QUALIFICATION AND ACCEPTANCE TESTING OF SWITCHES IS PERFORMED
452-0102- CAUSE(S): 10 %.1. SPEC. NCAS2-0102.
04 {1) RIGIDIZE 1F IN AUTO, ARN
£D 92020 POLE FAILS LINPED AFIER " AECE1VING INSPECTTOM VERIFIES THAT SWITCHES RECEIVED ARE AS
SHEET 3 IN OFF NIG. COMMANDED IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT MO PHYSICAL
POSITION. UNTIL MODE DAMAGE HAS OCCURRED TO SWITCHES DURING SHIPMENT, THAT THE
SWITCH IS RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILIfY TNFORMATION
TURNED OFF. AND ACCEPTANCE TEST DATA 1DENTIFIES ACCEPTABLE PARTS.
VORST CASE PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
UMEXPECTED IHSPECTIONS INCLUDE,
PATLOAD MOTIOM.
INCONPLETE COMPONENT MOUNTING TO FRONT PANEL INSPECTION, SOLDERING OF
RIGIDIZATION. VIRES 10 SWITCH COWTACTS, MINE ROUTING, STRESS RELIEF OF WIRES
CREW ACTEON E1C., OPERATORS AMD INSPECTORS ARE TRAINED AND CERTIFIED T0
nEG. WASA'NHB 5300.4¢JA) STANDARD, AS MODIFIED BY JSCOB800A,
REDUNDANT PATHS PRE-TEST INSPECTION OF DLC PANEL ASSY IHCLUDES AN AUDIT
REMAINING OF LOMER TIER INSPECTION COMPLETION, AS SUILD COMFIGURATION
vk VERIFICATION 10 AS DESIGN ETC. (SPAR/GOVERNNENT REP. -
1) MANUAL EE MANDATORY INSPECTION POINT)
MODE RELEASE.
A TEST READINESS REVIEM (TRR) WHICH IHCLUDES VERIFICATION OF
2) BACKUP EE TEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
RELEASE. VALIDATION STATUS AND HARDUARE CONFIGURATION IS CONVEMED BY
QUALITY ASSURANCE IN CONJUNCTION WITH ENGINEERING
RELIABILITY, COMFICURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVEHMEMT REPRESERTATIVE, PRIOR TO THE START OF ANY
FORMAL TESTING (ACCEPTAMCE OR cuALIFICATION).
ACCEPTANCE TESTING (ATP) IMCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMEMT REP, -
MANDATORY INSPECTION POINT),
INTEGRATION OF DEC PAKEL, RHC, THC AND MCIU, TNSPECTIONS ARE
PERFORNED AT EACH STAGE OF INTEGRATION, WHIEW INCLUDES
GROUNDING CHECKS, INTER COMNECT CABLE VERIFICATION, CONMECTOR
INSPECTEON FOR BENT OR PUSHBACK CONTACTS EIC,
SUB-SYSTEM PERFORMANCE TESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDATORY 1MsPECtion poINT).
SAMS SYSTENS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
SUBASSENBLLES AND THE fLIGHT CABIN EQUIPMENT TO FORM THE SAMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF IMTEGRATION WHICH
INCLUDES GROUMDING CHECKS, THRU WIRING CHECKS, MIRIMG ROUTING,
INTERFACE COMNECTORS FOR GENT OR PUSH BACK CORTACTS ETC.
SRMS SYSTEMS TESTING - STRONGEACK AND FLAT FLOOR AMBIENT
;ET;?I;HMIEE TEST. (SPAR/GOVERNMEWT REP. - MANDATORY INSPECTION
1]
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CRITICAL ITEM8 LIBT

PROJECT:

RMS
ASS'Y HG!E“E[I'U!!: DEC_PARET

C_SUBSYSTEM
E STYIZUEST] SHEET:

&

FHEA
REF.

FHEA
REV.

WAME, OTY, &
praving aks.
DESIGNAT1DH

FALLURE MODE
AND
CAUSE

FATLURE EFFECT
ON
END 1TEM

HDWR / FUNC.
271
CRETICALLTY

RATIONALE FOR ACCEPTANCE
A-PASS, B-PASS, C-PASS

31

]

EHD EFFECTOR
AUSO/OFF/
MANUAL MOOE
SUITCH

QyY-1

PN HE
ﬁ%'ﬂiﬂl-

1306
ED 92020
SHEET 3

WHODE 3

L05S OF AtL
R1GIDIZE AKD
DERIGIDIIE
CAPABILLTY.

CMIS!(S':
(1) NIGIDIZE
POLE FAILS

LOSS OF EE
RIGIDIZIE AND
DERIGID]ZE
COMMANDS IN
BOTH AUTO AND
MANUAL MODES.

IF IN AUTO, ARN
LINPED AFTER
R1G. COMMANDED
UNTIL MODE
SUITCH 1S
TURKED OFF,

WORST CASE
UNEXPECTED
PAYLOAD HOTION.
TNCOMPLETE
RIGIDIZATION.
EREH ACTION

REDUNDANT PATHS
REMAINING

1) MANUAL EE
NODE RELEASE.

2) BACKUP EE
RELEASE.

v
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CRITICAL ITEEB LIBT

PROJECT: SAMS

SYSTEM: DAC_SUBSYSTEM
- #Ss*Y NOMERCTATORE: DET PAREC ASS'Y P/N: SHEET: S
FMEA FMEA NAME, 017, & FAILURE MODE FAILURE EFFECT HDMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oravinG efs. AND ol 2/
DESTGNATION CAUSE END ITEM CRITICALLTY SCREENS: A-PASS, B-PASS, C-PASS
370 1 £ND EFFECTOR #ODE: . L0SS OF EE OPERATIONAL EFFECTS
AUTO/OFFS L0sS OF ML RIGIDIZE AND P
MANUAL RIGIDIZE AND DERIGIDIZE
SMITCH DERIGIDIZE COMMANDS M UNASLE TO RIGIDIZE/DERIGIDIZE. 1F FAILURE OCCURS DURING
Qry-1 CAPABILITY, BOTR AUTD AND RIGIDIZE SEQUEHCE. THE CARRIAGE WILL NOT COMPLETELY
P/N ME MAMUAL MODES. AICIDIZE AMD ARM WILL REMALN LTMP 1F IN AUTO WODE. OPERATOR
452-0102- CAUSE(3): WILL DETECT OFF WOMINAL OPERATION OF THE EE.
7308 (1) RIGIDIZE 1F 1N AUTO, ARM
ED 92020 POLE FAILS LINPED AFTER CREY ACTION
SHEET 3 IN OFF RIG, COMMAMDED D
POSITION. UNTIL MODE
SHITCH IS THE EE MODE SM1TCH SHOULD BE TURMED OFF. CREW SHOULD OBSERVE
TURNED OFF. THE CAPIURE SEQUEWCE AND DETERMINE THAT THE GRAPPLE FENTURE
HAS BEEN DAAUN FAR ENOUGH ENTO THE EE TO PROHIBLT PAYLDAD
WORST CASE ROTATIONS. IF THE INTERFACE DDES NOT APPEAR RIGID, ATTEWPT 10
meemaeeane RIGIDILZE t® THE ALTERMATE MODE. 1F RIGIDIZE IS UNSUCCESSFUL,
UNEXPECTED ATTEMPT RELEASE USING A PRIMARY EE WODE. 1F SHARES OPEW,
PATLOAD MOT1OM, MANEUVER THE ARM AUAY FROM THE PAYLOAD. IF SHARES DON‘T OPEW,
INCONPLETE ATYENPT 10 RELEASE IN BACKUP MODE. |F SNARES OPEN, MANEUVER
RIGIDIZATION. ARM AWAY FROM THE PAYLOAD, HANEUVER ORBITER AUAY from
CREV ACTION PATLOAD. IF SHARES CANNOT BE OPENED 1N ANY MODE, THEM THE
REQ, ARM/PAYLOAD COMBINATION CAN BE JETTISOMED. SANS bec 1M KT
AVAILABLE. .
MEDUNDANT PATHS
REMAINING CREW TRAINING
1) MANUAL EE :
MODE RELEASE. CREV TO 8E TRAINED 10 RECOGNIZE QFF NOMINAL OPERATION OF THE
€ AND T0 TURN WOOE SWETCH TO OFF AFTER SPEC TIME AND MANEUVER
2) BACKUP EE THE ORBETER AWAY FROM A FREE FLVING PAYLOAD AT ANY TIME DURING
RELEASE. ARM OPERATIONS.
MISSION COMSTRAIMT
WHEN CAPTURING A FREE FLYING PAYLDAD, THE EE MUST BE FAR
ENOUGH AUAY FROM STRUCTURE ¥0 PRONIBIT CONTACT REGARDLESS OF
PAYLOAD ROTATLONS.
OMRSD OFFLINE
EXERCISE DEC PANEL EE AUTO/MANUAL MODE SWITCH IN AUTO AKD
MAHUAL MODE AND REGLD/DERIGID SWITCH.
VERIFY CORRECT VOLTAGES AT DIC PANEL QUTPUT
OMRSD ONLINE SNSTALLATIOM
EXERCISE DEC PANEL TE AUTO/MANUAL MODE SWITCH N AUTO AHD
MANUAL MODE AMD RIG/DERIGID SWLTCH.
VERIFY CORRECT VOLTAGES AT LONGEROM INTERFACE
OMRSD ONLINE TURNAROUND
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CRITICAL 1TEMB LIBT

PROJECT: SRHS

ASS*Y NOMENTLATUTE: DEC PAREC

SYSTEM: DAC SUBSYSTEM

ASS'Y P/N:

SHEET: _ 6

FHEA
REF.

FHEA
REY.

MAME, aTY, &
pRaulnG b,
DESIGNATON

FATLURE MODE
AND
CAUSE

FAILURE EFFECT
oN
END [TEN

KDWR / FUNC,
2/ 1R

CRITICALITY SCREENS:

RATIONALE FOR ACCEPTANCE
A-PASS, B-PASS, C-PASS

370

END EFFECTOR
AUTO/OFF/
MANUAL MODE
SWUITCH
ary-4

P/N HE
452-0102-
1306

ED 92020
SHEET 3

MWODE:
LOSS OF ALL
R1GID12E: AND
DERIGIDIZE
CAPABILITY,

CAUSE(S):
{1) RIGIDIIE
POLE FAILS
1N OFF
POSITION,

. N

L0SS OF EE
RIGIDIZE AND
DERIGIDIZE
COHHANDS 1IN
80TH AUTO AND
MANUAL MODES.

IF IN AUTO, ARN
LINPED AFTER
RIG. COMMAKDED
UNTIL MODE
SWITCH 15
TURNED OFF.

WORST CASE
UNEXPECTED
PAYLCAD MOTION.
INCOMPLETE
RIGIDEZIATION,
CREW ACTION
RECQ.

REDUNDANT PATHS
REKAINING

1) MANUAL EE
MODE RELEASE.

2) BACKUP EE
RELEASE.

EXERCISE ALt DRC PANEL EE MODES
VERIFY CORRECT OPERATION OF EE AKD EE TALKBACK FLAGS
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