CRITICAL ITEMS LIST

PROJECT: SRHS

L

SYSTEM: ELECIRICAL SUBSYSTEM

-3 WCIU INSTALLED)

FﬂtﬂTﬁm

e m e — e ———————— ASS'Y NOM ASS'Y p/R: - SHEET:
FHEA FNEA MAME, Q1Y, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV, oravlug REF. AND oN 2/1m
DESIGHATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2105 0 FAILURE MODE ASSOCIATED BITE DESIGH FEATURES
DE LECTOR AUTOBRAKES VERLFICATION | ------eeol.olll
err, 1, ORIVE TEST WiLL FAIL, THE BRAKE ORIVER IS IMPLEMENTED USING FET POWER TRANSISTORS,
SCHEMASIC CiRCUtt FOR ML CAUSES: COMNECTED IN A SERIES REDUNDANT CONFIGURATION. THE CIRCUIT
a12197 FAILS 1O ALL OPERATIONAL EMPLOYS CONTINUDUS TESTING TO VERIFY THE IMTEGRITY OF THE
“BRAKES OFF" MODES ARE STILL SRAKE DRIVE CIRCUIT.
FOR ONE OR AVAILABLE . :
MORE THE DRC BRAKE SWITCH CONTROLS THE OPERATION OF THE BRAKE
SOURCES. CAUSE 1: ORIVER FHROUGH AN OP10- ISOLATOR WHICH ACTS AS A SOLID-STATE
BRAKES PULSE RELAY. OPTO-1SOLATORS (DIODE AND TRANSISTOR) MEET THE SAME
CAUSE(S): TEST wWiLL QUALITY ANC APPLICATION CRITERIA THAT HAVE BEEN APPLIED 10
1) DETECT WHEN DISCRETE SEMICONDUCTORS, .
SECOND BRAKE BRAKES ARE OFF.
DRIVE FET OR LOSS OF
CIRCUIT AUTOBRAKES INDUCTORS ARE DESIGNED SPECIFECALLY FOR THE APPLICATION.
FAILS FOR ALL THE DESIGN CRITERIA, INCLUDING CHOICE OF MATERIALS AND
SHORTED SOURCES . TESY REQUIREMENTS ARE IN ACCORDANCE WITH MIL-F-27.
2) WORST CASE STRESS LEVELS DO MOT EXCEED THOSE ALLOWED
GPC OR #CIU CAUSE 2: BY SPAR-RNS-PA.003.
SOF IWARE SRAKES PULSE
AUTOORAKES TEST WILL ALL RESISIORS AND CAPACITORS USED M THE DESIGN ARE SELECTED
LINE FAILS DETECT WHEN FROM ESTABL{SHED RELIABILITY (ER) TYPES. LIFE EXPECIANCY IS
10 "BRAKE " BRAKES ARE OFF. INCREASED BY ENSURING THAT ALL ALLOWABLE STRESS LEVELS ARE
OFF", LOSS OF GPC DERATED 1N ACCORDANCE WITH SPAR-RMS-PA_ 00Y. ALL CERAMIC AND
)] IKITIATED ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECIED TO
SOF TWARE AUTOORAKES . RADLOGRAPRIC IMSPECTION.
MCIU FAILURE
VARNING CAUSE 3: DISCRETE SEMICONDUCTOR DEVICES SPECIFIED 10 A1 LEAST TME TX
AUTOBRAKES MCIU F. M. BITE LEVEL OF MIL-S-19500. ALL DEVICES ARE SUBJECTED 10
LATCH OUTPUT VERIFICATION RE-SCREENING BY AN IMDEPENDANT TEST HOUSE. SAMPLES OF ALL
FAILS 1O TEST WLt PROCURED LOTS/DATE CODES ARE SUBJECTEC TO DESTRUCIIVE PHYSICAL
“GRAKE OFF", DEIECT, ANALYSIS (DPA) 10 VERIFY THE IHTEGRITY OF THE MANMUFACIURING
&) LOSS OF PROCESSES. DEVICE SIRESS LEVELS ARE, DERATED IH ACCORDAMCE
H/V MCIU AUTOBRAKES WETH SPAR-RHMS-PA.003 AND VERIFIED BY DESIGN REVIEW.
WATCHDOG fOR SOFTUARE
TIMER/ IMITIATED THE DESIGN UTILIZES PROVEN CIRCUIT TECHNIOUES AND IS
HARDWIRED MCIU FAPLURE IMPLEMENTED USING CMOS LOGIC DEVICES.
PROCESSOR WARNING.
FAILURE CMOS DEVICES OPERATE Al LOW POVER AND HEWCE DO NOT ENPER]ENCE
AUIOBRAKES CAUSE 485: SIGNSFICAKY OPERATING STRESSES. THME TECHNOLDGY IS MATURE AND
LATCH OUTPUT NCIU Hd DEVICE RELIABILITY MWISTORY IS WELL DOCUMENTED. ALt SPRESES
FAILS TO W.D., TIMER BITE ARE ADDITRONALLY REDUCED BY DERATENG THE APPROPRIATE
YBRAKE OFF® VER1FICATION PARAMETERS N ACCORDANCE WITH SPAR-RMS-PA.003. SPECIAL
5) TEST WILL HANDLING PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE 10
H/A MCIY DETECT WHEN PRECLUDE DANAGE/STRESS DUE 1O ELECTROSIATIC DISCHARGE.
WATCHDOG BRAXES ARE ON.
TIMER LOSS Of THE DIODE AND TRANSISTOR, WHICH COMPRISE AN OPTO-ISOLATOR, ARE
cIRculT AUTOBRAKES SUBJECTED TO THE SAME QUALETY AND APPLICATION CONTROLS AS
FAILS LOM, FOR H/W APPLIED TO DISCRETE SEMICONDUCTORS, .
WATCHDOG
TIMER/HARDWIRE THE BRAKING LOGIC CIRCUIZ IS MADE UP OF CMOS, AN INDUCTOR, AND
PROCESSOR RESISTORS AND DIODES.
FAILURE.
CAUSE 8: !
.| MCIV H/w WD
) TIWER BITE !
i VERIFICATION
TEST WILL
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CRITICAL ITEMS LISBT

PROJECT: SRMS

-5 MC[U INSTALLED)
ASS'Y nmﬂﬂ'ﬂbﬂ?ﬂjﬂr—

SYSTEM: ELECTRICAL SUBSYSTEM

ASS'Y P/N: - SHEET: 2
FMEA EMEA NAME, QTT, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oravlinG réf. AND oN 2710
DESIGNAT | O CAUSE END |TEM CRITICALYTY SCREENS: A-PASS, B-PASS, C-PASS
2105 o DETECT MHEN ACCEPTANCE VESTS
BRAKES ARE oW, | -..00.T000 T
MICRO- LOSS OF THE MCIU IS SUBJECTED TO THE FOLLOMING ACCEPTANCE
COMPUTER MICRD COMP AUTOBRAKES FOR EMVERONNENTAL TESTING AS AN LRU.
arv. veew | --ceololl HARDVIRED
-SCHEMATIC &) HARDMIRED PROCESSOR O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 3.2
812606 PROCESSOR FATLURE.
FALLURE O THERMAL:  +40 DEGREES C 10 -16 DEGREES C (2 CYCLES)
RAM AND CIRCULT
PARITY- FAILS LOW,
:t‘:gganc WORST CASE QUALIFICATION TESTS
LOSS OF THE MCIU 39S SUBJECTED 1O THE FOLLOWING LRU QUALIFICAT(ON
EPRON- AUTOBRAKI NG, ENV I RONNENTS :
SCHEMATIC SYSTEM
813157 UNPROTECTED VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 3.2
: FROM RUNAWAY .
ANNUNCIATED. 0 SHOCK: 8Y SIMILARITY T0 -3 HCIU
O THEAMAL: 51 DEGREES C 10 -27 DEGREES C (10 CYCLES)
REDUNDANT PATHS O HMIDITY:  BY SINILARITY 10 -3 MCIU
AEMAENING
ceemeeneecooaas 0 EMC: MIL-SID-461 AS MODEFIED BY SL-£-0002 (TESTS
1) MANUAL €E0], CEO3, €SO1, CSO2, €506, REDZ (N/B), RSO!,
BRAKES (FOR RS02
SAFING THE
SYSTEM). 0 LIFE: 630 OPERATING HOURS
2) DIRECY ORIVE 1000 POUER ON/OFF CYCLES
CFOR CONTINUING
OPERATIONS) .
FLIGHT CHECKOUT
PORS OPS CHECKLISY (ALL VEHICLES) JSC 16987
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CRITICAL ITEMS LIBT

PROJECT: SRMS E-S MCIL IHSTALLED)

SYSTEM: ELECIRICAL SUBSYSTEM

ASS'Y NOM| ASS'Y P/N: - SHEET; 3
FHEA FMEA | wAME, aTY, & FATLURE MODE FAILURE EFFECT HOVR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oravlnG rfr. AND oN 2/1R
DESIGHNATION CAUSE END ITEN CRITICAL,TY SCREENS: A-PASS, B-PASS, C-PASS
2105 0 FAILURE MODE : ASSOCEATED BITE QA7 INSPECT JONS
DETECIOR AUTDBRAKES VERIFICATEON | e-eecen-ennns
ary. 1, ORIVE 1EST WILL FAIL. DOCUMENTED OUALITY CONTROLS ARE EXERCISED VHROUGHOUT DESIGN
SCHEMATIC ciRcUI FOR ALL CAUSES: PROCUREMENT, PLANNING, RECEEVING, PROCESSING FABRICATION,
8i2re7 FAELS 10 ALL OPERAT[ONAL ASSEMBLY, TESTING AND SHIPPING OF THE MCIU. GOVERNMENT SOURCE
“BRAKES OFF" | MODES ARE STILL INSPECEION IS INVOKED AT VARIOUS LEVELS OF COMPONENT ASSEMBLY
FOR ONE OR AVAILABLE. AND YEST OPERAJIONS. MANDATORY INSPECTION PGINTS ARE EMPLOYED
MORE AT VARIOUS LEVELS OF ASSEMBLY AND TEST.
SOURCES. CAUSE 1:
BRAKES PULSE EEE PARTS INSPECTLON 1S PERFORMED AS REQUIRED BY
CAUSE(S) TEST WItL SPAR-BMS-PA.003, EACH EEE PART IS QUALIFIED AT THE PART LEVEL
1) DETECT MHEN 10 THE RECKJIREMENTS OF [HE APPLICAGLE SPECIFICATION. ALL EEE,
SECOND BRAKE BRAKES ARE OFF, PARTS ARE 100X SCREEMED AND BURNED IN, AS A MINIMM AS
OREVE FET OR LOSS OF REQUIRED BY SPAR-RMS-PA.003, 8Y THE SUPPLIER. ADDITIOWALLY,
CIRCUIT AUTOBRAKES EEE PANTS ARE 100X RE-SCREENED IN ACCORDANCE WITH
FAILS FOR ALL REQUIRENENTS, BY AN INDEPENDEN] SPAR AFPROVED VESTING
SHORTED SOURCES FACILETY. DPA IS PERFORMED AS REOUIRED BY PA.003 OM A RANDOMLY
2) SELECTED SX OF PARTS, MAXIWUM 5 PIECES, MINIMUM 3 PIECES FOR
GPC OR NCIU CAUSE 2: EACH LOT NUMBER/DATE CODE OF PARIS RECEIVED.
SOF TWARE BRAKES PULSE
AUTOBRAXES TEST WILL VIRE IS PROCURED, INSPECTED, AND TESTED 10 SPAR-RMS-PA.003.
LINE FAILS DETECT WHEN
10 "BRAKE BRAKES ARE OFF. RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
oFF", L0SS OF GPC IDENTIFIED IN THE PROCURERENT DOCUMENTS, THAT NO PHYS!CAL
1) INITIATED DAMAGE HAS OCCURRED TO PARTS DURING SHIPMENT, THAT [HE
SOF TUARE AUTOBRAKES . NECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
MCIU FAILURE AND SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.
VARNING CAUSE 3:
AUTOBRAKES WCIU F.W, BITE PARTS ARE INSPECTED THROUGHOUT MANUFACIURE AND ASSEMBLY AS
LATCH QUTPUT VERIFICATION APPROPRIATE 10 THE MANUFACTURING STAGE COMPLETED. THESE
FAILS T0 TES? WILL INSPECTIONS INCLUDE,
“BRAKE OFF", DETECT,
4) LOSS OF PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
H/W MCIU AUTOBRAKES AND ADEQUACY OF PLATED THROUGH HOLES,
VATCHDOG FOR SOFTWARE
TIRER/ INITIATED COMPOMENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
HARDWIRED NCIYU FAILURE LOOPING, STRAPPING, ETC. OPERATORS AND INSPECTORS ARE
PROCESSOR VARKING. TRAINED AND CERTIFFED TO NASA MHS SI00.4(SA-1) STANDARD.
FALLURE
AUTOBRAKES CAUSE 485: COMFORMAL COATING IHSPECTION FOR ADEQUATE PROCESSING IS
LATCH QUTPUT | WCIL H/W PERFORMED USING ULTRAVICLET LIGHT TECHHIQUES.
FALLS TO W.D. TIMER BITE :
YBRAKE OFF¥ VERTFICATION POST P.C. 8D, INSTALLATION INSPECTION, CLEANLINESS AND
5) TESY WILL WORKMANSHEP (SPAR/GOVERNMENT REP. H!NISAIDRY INSPECTION POLNT)
H/V MCI DETECT MHEN
VATCHOOG BRAKES ARE ON. P.C. BD. INSTALLATION [NSPECTION, CHECK FOR CORRECT BOARD
TINER 10sS OF INSTALLATION, ALIGNMENI OF BOARDS, PROPER CONNECTOR CONTACT
CIRCUY AUTOBRAKES MATING, WIRE ROUTENG, STRAPPING OF WIRES £I1C.,
FAILS LOW, FOR H/Y
WATCHDOG PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEANLINESS
TINER /HAROUIE (SPAR/GOVERNMEMT REP. - MANDATORY [NSPECTION POTNT}
PROCESS
FAILURE . PRE-ACCEPTANCE TEST INSPECTION, WHICH TNCLUDES AN AUDIT OF
LOWER TI1ER IMSPECTION COMPLETI . AS BUILT CONFIGURATION
cAuSE 6: VERTFICATION 7O AS DESIGN ETC., (MANDATORY INSPECTION POINT).
MCIU H/W W,
TIMER BIIE A VEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
VERIFICATION TEST PERSOMNEL, TES! DOCUMENTS, TEST EQUIPMENT CALIBRAT LON/
TEST WitL VAL IDAT LOW SlliUS AND HARDUARE CONFIGURATION 1S CONVENED BY |
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CRITICAL ITEMB LIBT

PROJECT: SRMS a-s HCIU INSTALLE™N)

SYSTENM: ELECTRIC!L SUBSYSTEM
ASS'Y p/H: - SHEET :

FHEA FMEA NARE, QTV, & FAILURE MODE FASLURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. praving afs. AND oM 2/1R
DESEGNATION CAUSE END 1TEM CRITICALTTY SCREENS: A-PASS, B-PASS, C-PASS
2105 0 DETECT WHEN QUALITY ASSURANCE [N COMJUNCIION WITH ENGINEERING
BRAKES ARE ON. RELEABILITY, COMFIGURATION CONTROL, SUPPLIER AS ABPLICABLE,
NICRO- L0SS OF AND YHE GOVENMENT REPRESENTATIVE, PRIOR TO THE START Of ANY
COMPUTER MICRO COMP AUTOERAKES FOR FORMAL TESTENG {ACCEPTAMCE OR QUALIFICATION).
ery. vcpy | ----COl HARDVIRED
- SCHEMATIC 6) HAROMIRED PROCESSOR ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT, VIBRATION, AND
012004 PROCESSOR FAILURE . THERMAL TESTING (SPAR/GOVERNMENT REP. - MANDITORY IMSPECTION
FALLURE POINT).
RAH AND CIRCUIT
PARETY- FAILS LOW.
SCHEMATIC WORST CASE
olaese | | SCOLLUTL .
LOSS OF
EPRON- AUTOBRAK I NG .
SCHEMATIC SYSTEN
813357 UNPROTECTED
FRON RUMAVAT.
ANNUNCIATED.
REDUNDANT PATHS
REMAINING
1) MANUAL
SRAKES (FOR
SAFING THE
SYSIEN),
2) DIRECT ORIVE
(FOR CONTINUING
OPERATLONS) .
f
F
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CRITICAL ITEMS LIBT PROJECT: SAMS ﬁi NCEU INSTALLED) SYSTEM: ELECTRICAL SUBSYSTEM
e ASS'Y NOM : RCIU Ass'y p/N: STTS - SHEET: __ 5
FMEA FHER NAME, OFY, & FALLURE MGDE FAILURE EFFECT HOWR / FUNC. R
REF. REV. pRAWING REF. AND ] /1R ATIOMALE FOR ACCEPTAMCE
DES|GNAT1ON CAUSE END [VEN CRETICALIYY SCREENS: A-PASS, 8-PASS, C-PASS
2105 0 FAILURE MODE : ASSOCIATED BITE FAILURE HISTORY
gﬂic:m sg:mnurts VERTFICATION | -eemeeeoeaioo
. 1. VE TEST MILL FAIL. THERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
SCHEMATIC clRcuty FOR ALY CAUSES: MODE ON THE SRNS PROGRAM.
p12797 FAILS 10O ALL OPERATIOWAL
"BRAKES OFF" HODES ARE STELL
FOR ONE OR AVATLABLE.
MORE
SOURCES . CAUSE 1:
BRAKES PULSE
CAUSE{S): TEST WILL
1 DETECT WHEN ,
SECOND BRAKE BRAKES ARE OFF.
OREVE FET OR LOSS OF
circuat AUTOBRAKES
fFAILS FOR ALL
;I:CII‘IED SOURCES.
GPC OR MCIU CAUSE 2:
SOF TWARE BRAKES PULSE
AUTOBRAKES TEST MILL
LINE FAILS DEVECT WHEN
TO “BRAKE BRAXES ARE OFF.
OFF%. L0SS OF GPC
1 INITIATED
SOF TWARE AUTOBRAKES .
MCIU FAILURE
WARNING CAUSE 3:
AUTOBRAKES HCIV F.M. BITE
LATCH QUTPUT VERIFICATION
FAILS 10 TEST VILL
“GRAKE OFF". DETECT.
4) LOSS OF
H/ NCIY AUTOBRAKES
WATCHDOG FOR _SOF TWARE
TIMER/ 1HETIATED
NARDWIRED MCIU FAILLRE
PROCESSOR WARNING.
FAILURE
AUTOBRAKES CAUSE 4£5:
LATCH QUTPUT HCIU B/u
FAILS TO u.D. 1IMER BITE
"BRAKE OF F4 VERIFICATION
5) 1EST MILL
H/W HCIU DETECT WHEN
WATCHDOG BRAKES ARE ON.
TIMER LOSS OF
CIRCUIT AUTOBRAKES
FAILS LOW, FOR H/W
WATEHDOG
TIMER/HARDMIRE
PROCESSOR
FAILURE . |
CAUSE &:
MCIU H/W W.D
TIMER BITE
VERIFSCATION
TEST WiLL
PREPARED BY: SUPERCEDING DATE: HOME DATE: 11 JuL 91 Cit REV: O
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CRITICAL ITEMB LIBT

PROJECT: SRMS (-5 MCIU [NSTALLED) SYSTEM: ELECIRICAL SUBSYSIEM
Ittt h ekttt ASS'Y NOM : ass'y p/N: SHEET: 6
FHEA EMEA NAME, QTY, & FATLURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. prAuING méF. AND oN 2/
DESTGNATION CAUSE END [T£M CRITICALITY SCREENS: A-PASS, B-PASS, [-PASS
2105 0 DETECT MHEN OPERATIONAL EFFECT
BRAKES ARE ON. | —ccccnacmenaoona..
NICRO- LOSS OF
CONPUTER MICRG COMP AUTOBRAKES FOR KO EFFECT BUY LOSS OF AUTOBRAKES FOR A SUBSEGUENT FAILURE.
QY. 1 CPU | -eeenenee HARDMIRED
-SCHEMATIC 4) HARDWIRED PROCESSOR CREV ACTIOM
812806 PROCESSOR FAILLRE. | ce.elilll
FAILURE
AAN AND CIRCUIT SELECT DIRECT DRIVE IF WITHIN 10 FEET Of SIRUCTURE.
PARITY- FAILS LOW. SINLLE/DIRECT DRIVE SWITCH SHOULD BE PULSED 10 MAINTAIN PROPER
SCHEMATIC WORST CASE RATES.
sizsos | ] eeecaalll )
L0SS OF CREW TRATNING
€PAON- AUTOBRAKING. | —ee--eaoaoac-
SCHEMATIC SYSTEN
a13357 UNPROYECTED CREW IS TRAINED TO ALWAYS OBSERVE WHETHER THE ARM iS
FROM RURAWAY. RESPONDING PROPERLY 10 COMAANDS. IF IT SNT, APPLY BRAKES.
ANMUNCPATED .
NISS1ON CONSTRAENT
REDUNDANT PATHS IF A FAILURE OF TWE AUTO BRAKE FUNCTION IS DETECTED, COMPUTER
REMAINING SUPPORTED MODES SHOULD WOT BE USED.
1) MANUAL
BRAKES (FOR
SAFING THE
STSIEM). SCREEN FAILURES
2) CIRECT DRIVE | S----allilll
(FOR CONIINUING
OPERATIONS). n/A
OMRSD OFFLINE
:éll-l BRAXE COMMAND LINE ON AND OFF, VERIFY NO BITE BITS ARE
OMRSD ONLINE INSTALLATION
ROKE
OMRSD ONLINE TURNARCUND
VITH BRAKE SWITCH OM AND OFF, VERLEY NO BITE BITS ARE SET.
I
PREPARED BY: MEWG " SUPERCEDING DATE: WONE C bANE: 110 9 wu;Eii"'nkv.ﬁ“'_g
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