CRITICAL ITEMB LIBT

PROJECT: SRMS (-

ﬁ b HEE¥ INSTALLED)

SYSTEM: ELECTRICAL SUBSYSTEM

L — ASS'Y NOM Assiy psN: SHEED: 1
FMEA FHEA NAME, OTY, & FAILURE MODE FATLURE EFFECT HOWR / FENC. RATIONALE FOR ACCEPTANCE
REF . REV. oravinG RiF. AND oN 2/t
DESIGNAT ION CAUSE END ITEN CRITECALITY SCREENS: A-PASS, B-PASS, C-PASS
2035 0 FAILURE MODE : A COWSTANT NCIU DESIGN FEATURES
DETECTOR PERMANENT FASLURE MARNENG [  --c-=coo-v-nn-
arr. 1, MCIU FAILURE IS SENT TO DAC DISCRETE SEMICONDUCTOR DEVICES SPECIFIED 10 AT LEAST THE TX
SCHEMATIC WARNING WITH | PANEL. LEVEL OF MIt-5-19500. ALL DEVICES ARE SUBJECIED TO
812797, AUTOBRAKES AUTOBRAKES ARE AE-SCREENING BY AN INDEPENDANT TEST HOUSE. SAMPLES OF ALL
APPLIED APPLIED. ARN PROCURED LGTS/DATE CODES ARE SUBJECTED TO DESTRUCTIVE PHYSICAL
COMES 10 REST, ANALYSIS (OPA) 10 VERIFY THE INTEGRITY OF THE MANUFACIURING
LOSS OF PROCESSES. DEVICE STRESS LEVELS ARE, OERATED IW ACCORDANCE
CAUSE(S): COMPUTER UITH SPAR-RNS-PA.003 AND VERIFIED BY DESIGN REVIEW.
1) SUPPORTED
SOFTMARE MODES, THE DESIGH UTILIZES PROVEN CIRCUIT TECHNIQUES AND 1S
"Iy MCIU FAILURE IMPLEMENTED USIMG CMOS LOGIC DEVECES. \
FALLURE WARNING TEST
WARNING/AUTD | WILL FPAIL, CHOS DEVICES OPERATE AT LOW POMER AND HENCE DO NOT EXPERIEMCE
SRAKES BRAKE TRUTH SIGHIFICANT OPERATING STRESSES. THE TECHANOLOGY IS MATURE, AND
SOURCE TABLE TEST MILL - DEVICE RELIABILETY HISTORY IS WELL DOCUMENTED. ALL STRESSES
FAILS ON FATL. ARE ADDITIOMALLY REOUCED BY DERATING THE APPROPRIAIE
0SS OF PARAMETERS IN ACCORDANCE WITH SPAR-RMS-PA.003. SPECIAL
LINPING DURING HANDLING PRECAUTLONS ARE USED AT ALL STAGES OF MAWUFACTURE 10
END EFFECTOR PRECLUDE DAMAGE/STRESS DUE 10 ELECTROSTATIC DiSCHARCE.
CAPTURE.,
WORST CASE
UNASLE TO
RELEASE BRAKES.
LOSS OF ARM
DRIVE
CAPABILITY.
REDUNDANT PATHS
RENAINING
10 CONTINUE
OPERATIONS:
1) DIRECT ORIVE
2) BACK-UP
BRIVE
3) JETTISON (10
SECURE ORE1TER)
!
PREPARED BY: MFWG SUPERCEDIMG DATE: NOME - DATE: 11 _JuL 9t CH REW: 0
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CRITICAL ITEMB LIBT

PROJECT: SRMS E-E HCIU INSTALLED) SYSTEM: ELECTRIC!L SUBSYSTEM
ASS'Y NOM [ ASS'Y P/N: - SHEET:

L&Y 40 128 39vd
- INIWHIVLLY

FHEA FHEA WAME, QTY, & FATLURE MODE FATLURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF . aev. | oraving Rér. AND on 2/1R
DESIGNATION CAUSE END ITEM CRETICALETY SCREENS: A-PASS, B-PASS, C-PASS
2035 0 FAILURE MOOE ; A CONSTANT MCIU ACCEPTANCE TESTS
DETECTOR PERMANENT FAILURE VARNING | -----ce-emnolol
ory. 1. MEIU FAILURE IS SENT TO D&C THE MCIU IS SUBJECTED TO IME FOLLOWING ACCEPTANCE
SCHEMATIC UARNING WITH PANEL. ENVIRONMENTAL TESTING AS AN LRU.
a2r97. AUTOBRAKES AUTOBRAKES ARE
APPLIED APPLIED. ARM O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 3.2
COMES 10 REST.
LOSS OF O THERMAL:  +40 DEGREES C 10 - 16 DEGREES C (2 CYCLES)
CAUSE(S): COMPUTER
1) SUPPORTED
SOF TWARE MODES., QUALLFICATION TESTS
NCIU HCIY FAILURE
FAILURE WARNING TEST THE MCIU IS SUBJECIED 10 THE FOLLOWING LRU QUALIFICATION
WARNING/AUTO WILL FAIL, ENVIRONMENTS:
BRAKES BRAKE TAUTH
SOURCE TASLE TEST WILL O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 3.2
FAILS ON FAIL,
LOSS OF 0 SHOCK: BY SIMILARITY 10 -3 MCIU
LIMPING DURING
Euglﬁzzzcwu O THERMAL:  +51 DEGREES C 10 -27 DEGREES C (10 CYCLES)
oA .
O HUMIDITY:  BY SIMILARITY 10 -3 NCIV
WORS? CASE
---------- 0 EMC: MIL-STD-461 AS MODIFIED BY SL-E-0002 (IESTS
UNABLE 10 CEO1, CEOI, €SOV, CSO2, CSO8, RED2 (N/B), RSOV,
RELEASE BRAKES, Rs02
LOSS OF ARN
DRIVE 0 LIFE: 430 OPERATING HOURS
CAPABILITY. 1000 POMER OM/OFF CYCLES
REDUNDANT PATHS
REMAINING FLIGHT CHECKOUT
10 CONT1NUE PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
OPERAT1ONS :
1) DIRECT DRIVE
2) BACK-UP
fRIVE
3) JETTISOM (TO
SECURE OABITER)
PREPARED BY: WIMG SUPERCEDING OATE: NOME _ S DATE: 11 JuL 91 CIL REV: O
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CRITICAL ITEMS LISBT

PROJECT: SAMS

-3 MCIU INSTALLED)

ERCCATORE RETT

SYSTEM: ELECIRICAL SUBSYSTEM
ILE -

FMEA | FuEA NAME, QTY, & FAILURE MODE FALLURE EFFECT HOMR / FUWC. RATIONALE FOR ACCEPTANCE
REF. AEV. oraulng réF. AND oN 2/ %
DESIGNATION CAUSE END I1TEM CRITICALITY SCREENS: A-PASS, B-PASS, € PASS
2035 0 FAILURE HODE : A CONSTANT MCIU A/ INSPECT IONS
DETECIOR PERMANENT FAILURE WARNING | ------...0000
oy, 1, NCIt FATLURE IS SENT 10 DEC DOCUMENTED QUALETY COMTROLS ARE EXERCISED THROUGHOUT DESIGN
SCHENATIC MARNING WITH PANEL . PROCUREMENT, PLANMING, RECEIVING, PROCESSING FABRICA!IOW,
812797, AUTOSRAKES AUTOBRAKES ARE ASSEMBLY, TESTING AND'SHIPPING OF THE NCIU. GOVERNMEM] SOURCE
APPLIED APPLIED. ARM INSPECTION IS IMVOKED AT VARIOUS LEVELS OF COMPONENT ASSEMBLT
COMES 1O REST. AND TEST OPERATIONS. MANDATORY INSPECTION POINTS ARE EMPLOYED
LOSS OF AT VARIOUS LEVELS OF ASSEMBLY AND TEST.
CAUSE(S): CONPUTER
) SUPPORTED EEE PARTS INSPECTION IS PERFORMED AS REQUIRED BY
SOF TWARE MODES, SPAR-RMS-PA.00S, EACH EEE PART §S QUALIFIED AT THE PART LEVEL
MCIY NCIU FAILURE 10 THE REOUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
FATLURE WARNING TEST PARTS ARE 100X SCREENED AND BURNED IN, AS A NINIMUN . AS
WARNING/AUTO | WL FanL, REQUIRED BY SPAR-RNS-PA.003, BY THE SUPPLIER. ADDETiONALLY,
BRAKES BRAXE TRUTH EEE PARTS ARE 100X RE-SCREENED !N ACCORDANCE WiTH
SOURCE TABLE TEST WILL REQUIREMENTS, BY AN INDEPENOENT SPAR APPROVED TESTING
FAILS O FAIL. : FACILITY. OPA IS PERFORMED AS REQUIRED BY PA.003 ON A RANDOMLY
10SS Of SELECTED 5X OF PARTS, MAXIMM S PIECES, MINIMUM 3 PIECES FOR
LINPING DURING EACH LOT WUMBER/OATE CODE OF PARTS RECE]VED.
END EFFECTOR
CAPTURE WIRE 1S PROCURED, INSPECTED, AND TESTED TO SPAR-RMS-PA.003.
WORST CASE RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
---------- IDENTIFIED IN THE PROCUREMENT DOCUNENTS, THAT NO PHYSICAL
UNADLE TO DAMAGE HAS OCCURRED TO PARTS DURING SHIPMEHT. THAT THE
RELEASE BRAKES. RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMAT 10N
u:fs Of ARN AND SCAEENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.
DRIVE
CAPARELITY. PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS [NCLUDE,
REDUNDAHT PATHS PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
REMA X NG AND ADEQUACY OF PLATED THROUGH HOLES,
10 CONT ENUE COMPONENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WiRE
OPERATIONS: LOOPING, STRAPPING, EIC. OPERATORS AND INSPECTORS ARE
;) DINECT ORIVE TRATHED AND CERTIFED 10 NASA NHB 5300.4(3A-1) STANDARD.
) BACK-UP
BRIVE CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
1) JETTISON (10 PERFORMED USING ULTRAVIOLET LIGHT TECHNIOUES.
SECURE ORBITER)
POST P.C. BD, INSTALLATION INSPECTION, CLEANLINESS AND
VORKMANSHIP (SPAR/GOVERMMENT REP. MANDATORY INSPEC!ION POINT)
P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMEWT OF BOARDS, PROPER CONNECTOR CONTACT
MATING, MIRE ROUTING, STRAPPING OF WIRES ETfc.,
PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEAMLINESS
(SPAR/GOVERNNENT REP. - MAMDATORY INSPECTION POINT)
PRE-ACCEPTAMCE TEST INSPECTION, WHICH INCLUDES AN AUDIT OF
LOVER TIER INSPECTION COMPLETION, AS BUILT CONFIGURATION
VERTFICATION TO AS DESIGN ETC., (MANDATORY TNSPECTION POINT).
A TEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
TEST PERSONNEL, TEST DOCUMENIS, 1EST EGUIPHEN] CALIBRAT |ON/
VALIDATION STATUS AND HARDWARE CONFIGURATION 1S COMVENED oy
PAEPARED BY: MFWG SUPERCED ING DATE: NOME RMS/ELEC - 81 — DATE: 11 Jut 91 €L REV: D
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CRITICAL ITEMB LIBT

PROJECT:
ASS'Y NOM

SRMS ﬁ -5 IICIlIJUlIISIll.I.ED)

SYSTEM: ELECTIRICAL SUBSYSTEM

ASS'Y P/N: - SHEET:

Il‘-

FHEA
REF.

FMEA
REV.

NAME, QTY, &
oraulng afF,
DESIGNAYION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
on
EHD ETEM

HOWR / FUNC.
/1R
CRITICALITY

RATIONALE fOR ACCEPTANCE

SCREENS: A-PASS, B-PASS, C-PASS

2035

FAILURE
DETECTOR
qrr. 1.
SCHEMATIC
a12797.

WOOE :
PERNANEN?
HCIU FAILURE
WARNING WITH
AUTOBRAKES
APPLIED

I'ZL;USE(S):
SOF TWARE

_NC1Y

FAILURE
WARMENG/AUTO
BRAKES
SOURCE

FAILS OM

A CONSTANT KCIU
FAILURE WARNING
15 SENT 1O D&
PANEL .
AUTOBRAKES ARE
APPLIED, ARM
COMES TO REST.
LOSS OF
COMPUTER
SUPPORTED

MODES.

HOIU FAILURE
WARNING TEST
UILL FAIL.
BRAKE TRUTH
:A?t! TEST WiLL

LOSS OF
LINPING DURING
END EFFECTOR
CAPTURE.

HORST CASE
UNABLE TO
RELEASE BAAKES.
LOSS OF ARM

DRIVE
CAPABTLITY.

REDUHDANT PATHS
RENAIRING

TO CONTIMUE
OPERATIONS:

1) DIRECT DRIVE
2) BACK-UP

SRIVE
1) JEITISON (1O
SECURE ORBIIER)

PREPARED BY:

HFMG

SUPERCEDING DATE: NONE

QUALLTY ASSURANCE IN CONJUNCTION WITH ENGINEERING

RELU "ABTLITY, CONFIGURATION CONTROL, SUPPLIER AS .l"PI.ICABI.E,
AND THE GOVENMENT REPRESENTATIVE, PRIOR 1O THE START OF ANT
FORMAL TESTSNG (ACCEPTANCE OR QUALIFICATION).

ACCEPTAMCE TESTING (ATP) INCLUDES AMBTENT, VIBRATION, AND

;gi:l'“l TESTING (SPAR/GOVERNMENT REP. - MANDITORY INSPECTION
).

DATE: 11 JuL 91
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CRITICAL ITEMS LIST PROJECE: SRMS (-5 MCIU INSTALLED} srsml mcmcn SUBSYSTEM
————————— e 2 ASS'Y NOM : ASS 'Y SHEET : 5
FMEA FMEA NAME, OTY, & FAILURE MODE FAILURE EFFECY HDWR / UNC. RATIONALE FOR ACCEPTANCE
REF. REV. oravinG REF. AND oN 2/
DESIGMATION CAUSE END 1TEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2015 0 FAILURE MODE : A CONSTANT MCIU FAILURE HISTORY
DETECTOR PERMANENT FAILURE WARKING | ----eeo.o.oollL
arY, t, MCIU FATLURE 15 SENT TO DEC THERE HAVE BEEW NO FAILURES ASSOCIATED WITH THIS FAILURE
SCHEMATIC VARNING WITH PANEL . MODE OM THE SRMS PROGRAM.
812797, AUTOBRAKES AUTOBRAKES ARE
APPLIED APPLIED. ARM
COMES 10 REST.
LOSS OF
CAUSE(S): COMPUTER
1) SUPPORTED
SOF TUARE MODES .
NCIU MCIU FAILURE .
FAILURE WARNING TEST
MVARNEIRG/AUTO WILL FAIL.
BRAKES BRAKE TAUTH
SOURCE TABLE TEST WILL
FAILS ON FAIL. .
LOSS OF
LIHPING DURING
END EFFECTOR
CAPTURE ,
WORST CASE
UNABLE 10
RELEASE BRAKES.
LOSS OF ARM
ORIVE
CAPABILITY,
AEDUNDANY PATHS
REMAINING
10 CONTINUE
CPERATIONS:
1) DIRECT DRIVE -
z: BACK-UP »
RIVE m
3) JETTISON (10 —
SECURE ORBITER) Y
(o]
-
o~
o
i r
]
\ .
PREPARED BY: NEWG SUPERCEDING DATE: NOME _ DATE : ll JUt 91 CIL REV: O
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CRITICAL ITEM8 LIST

PROJECT: SRMS H~5 MCIU INSTALLED)

ASS*Y NOM

SYSTEM: ELECTRICAL SUBSYSTEM

ASS'Y P/N: :

SHEET:

ION

FMEA
REF.

FMEA
REV.

HAME, QTY, &
oravlinG Rér.
DESIGNATION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
on
END ITEM

HIJHZII{*!UIIC. RATIONALE FOR ACCEPTANCE

CRETICALLYY SCREENS: A-PASS, B-PASS, C-PASS

2035

FATALRE
DETECIOR

eryY. 1.
SCHEMATIC
8127197,

WODE ;
PERMANENT
HCIU FALLURE
VARNING WITH
AUTOBRAKES
APPLIED

glUSE (5):
SOFTUWARE
L

LU
FAILURE
WARNING/AUTO
BRAKES
SOURCE
FAILS O

A CONSTANT MCIV
FAFLURE WARNING
1S SENT TO DRC

PANEL .
AUTOBRAKES ARE
APPLIED. ARM
COMES TO REST.
LOSS OF
COMPUTER
SUPPORTED
NODES .

NCIU FAILURE
WARNING TEST
WILL FAIL.
BRAKE TRUTH
TABLE TEST WiILL
FALL.

LOSS CF
LIMPING DURING
END EFFECTOR
CAPTURE.

UNABLE T0
AELEASE BRAKES.
LOSS OF ARM

ORIVE
CAPABILITY.

REDUNDANT PATHS
REMAINING

T0 CONTIMUE
OPERATIOMS:

1)} DIRECT DRIVE
2) BACK-UP

BRIVE
3) JETTISON (10
SECUAE ORBITER)

PREPARED @Y:

HFVG

SUPERCEDING DATE: NOWE

OPERATIONAL EFFECT

AUTOBRAKES. OIRECT DRIVE AND BACKUP AVAILABLE.
LIMPING. LOSS OF COMPUIER SUPPORTED MODES.

CREW ACTION

SELECT DIRECY ORIVE.
PULSED TO MAINTAIN PROPER RATES.

CREM TRAINING

CREW 15 TRAINED TO ALWAYS OBSERVE WHETHER THE ARN IS
RESPONDING PROPERLY 10 COMMANDS.

IS .JON CONSTRAINTY

105S OF

SINGLE/DIRECY DRIVE SWITCH SHOULD BE

DAJE: 11 JuL 91

-
— e
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CRITICAL ITEMS LIST

PROJECT :
ASS'Y NOM

SRMS E~'.i HCIU [NSTALLED)

SYSTEM: ELECIRICAL SUBSYSTEM
ASS'Y P/N:

SHEEY: 7

FMEA
REF.

FMEA
REV.

HAME_ QiIY, &
orAwinG REF.
DES I GHAT 10N

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
ON
END 1TEM

HDWR / FUNC.
211

R
CRITICALITY

RATIONALE FOR ACCEPTANCE

SCREENS :

A-PASS, B-PASS, C-PASS

2035

FALLURE
DETECIOR
arr. 1,
SCHEMATIC
812197,

MOOE :
PERMANENT
MCIU FAILURE
MARNING WITH
AUTOBRAKES
APPLIED

I'Z:.IJSHSJ:
SOF TWARE
L

FAILURE
WARMING/AUTO
BRAKES
SOURCE

FAILS ON

PiiEPARED ar:

MFMG

A CONSTANT MCIU
FAFLURE WARNING
;: SENT YO piC

NEL .
AUTOBRAKES ARE
APPLIED. ARM
COMES 10 REST.
LOSS Of
COMPUTER
SUPPORTED
HOD

ES.
MCIU FAILURE
HARNING TEST
WILL FAIL.
BRAKE TRUTH
TABLE TEST WILL
FAIL.
LOSS OF
LIMPING DURING
END EFFECTOR
CAPTURE .

WORST CASE
UNABLE 1O
RELEASE BRAKES,
LOSS OF ARM

DRIVE
CAPARILITY.

REDUNDANT PATHS
REMAINING

TO CONTINUE
OPERATLONS:

1) DIRECT DREVE
2) BACK-uP
BRIVE

3) JEITISON {10
SECURE ORBITER)

SUPERCEDING DME—: NONE

SCREEN FAILURES

RMS/ELEC - gs

—_——

OATE: 11 JuL 91
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CRITICAL ITEMS LIBT

PROJECT:
ASS'Y NOM

SYSTEM: ELECTRICAL SUBSYSTEM

SRMS EE HMCIU INSTALLED)

ASS'Y P/N: - SHEET:

FMEA
REF.

EMEA
REV.

NAME, 1Y, &
oraulng réF.
DESIGNATTON

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
Ol
ERD I TEM

RATIONALE FOR ACCEPTANCE
SCREENS:

HOWR / FUNC.
21

1R
CRITICALETY A-PASS, B-PASS, C-PASS

2035

FAILURE

WOOE :
PERMANENT
HCIU FAILURE
UARNING VITH
AUTOBRAKES
APPLIED

EMISE(S):

FAILURE
UARNING/AUTO
BRAKES
SOURCE

FAILS ON

A CONSTANT MCIU
FAILURE WARNING
1S SENT 70 DAC
PANEL .
AUTOBRAKES ARE
APPLIED. ARN
COMES YO REST.
LOSS OF
COMPUTER
SUPFORTED

WODES .

HCIU FATLURE
WARNING TEST
VILL FAIL,
BRAKE TRUTH
TABLE TEST WILL
FAIL.

LOSS OF
LINPING DURING
EWD EFFECTOR
CAPTURE.

WORST CASE
URABLE 10
RELEASE BRAKES.
LOSS OF ARM

DRIVE
CAPABILITY.

REDUNDANT PATHS
REMATMING

10 CONTINUE
OPERAJIONS:

1) DIRECT DRIVE
2) BACK-uP

BRIVE
3) JETTISON (T0
SECURE ORBITER)

PREPARED 8Y:

NEUNG

SUPERCEDING DATE: NOHE

OMRSD OFFLINE

VERIFY CORRECY VOLTAGE LEVELS OM BRAKE BUS AWND MCIU FAILURE
UARNING LINME.

OMRSD ONLINE INSTALLATION

VERIFY NO MCIU FAILURE WARNING AMD CORRECT BRAKE BUS
OPERATION.

=0

DAIE: 11 JuL 91 CIL REV:
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