SPAR - BRAMPTON [555) Critical Items List SRMS

Sl AIRPORT RD
cIL Ret#: 3166
BRAMPTOMN OCHNTARID LESLLY Ravivion: 0 FMEA Rav= ()
Systern: SAMS

Subsystam: ELECTRICAL SUB-SYSTEM
Assembly Dese: Senvod Fower Amplifier

Part Nursberia): 51140F1177-3 E140F 11775
Itemn:
Funetian: Matar Ovive Amplifier Assembdy Frovides motar voltege baed on demand from kchometer slectmonics.

Comimutates the molor diva woltege.  Provides harcdwars Surrent limiting, brake
drive, divect drive functlons and enablées backup dmve. Provides SITE clroudts ang

BITE verification for MDA,
Failure Mode: All EFC outputs overvoltage.
HW Func. Borean Failllrs
Griticakty: z2 1R
Mizcion Phase; Crbit
Lause|s) Motor Qrive amplifier Assembly EFLC secondary volitages fall svenvaige

Failura sffact on
unitiend hem:

Al EPC outputs ara ovarvoltage by 10% eaeept for 10V il A/D converter BITE will detect +5W refarance out of tolerance,  Migher +-12V rails
wnll Pot affect cperation of buck riguiior or motor prosa drive cimcudts, Higher +15W rail may causa nigher then demandes buck reguiaion
voltage and effoncous cument serdor rasdings routing i posesbls MOA demand voltage BITE and sossibie TCO RITE.

Warst Case: Unespected motlon, Joint runsney. Autobrakes,

Redundant Paths: Autcbrakes (e Safe the System).
Chrwct Qrive (IF Ay bakhe),
Baackugy [iive.

Retention Ratlanale

Design:
Rerseslors and camacitors wir IR the deipn ke sslected from ssizbished ralmbilty (ER) tvpes, Life expectansy & incraased by ensuring

thezt il edlowsble Biress lovala dre devaied in sccomance with SPAR-RME-PA D03 AU caamic and slectmivic cApActhors ana rolsinaty
sUbjected to radkogrphic smeetion in ssosrianes with the reginomeeds of MEFC-ST-18s

Tha SPA bard o fabrestbesd veing Surfaes Mot Technalgy (SMT]. This is a PWE asasmbly tachnalogy it wheeh the comporants ene
saigered to the sokdar pade of thi wurfacs of e PWE, The sipoificant sdvntage of thix tachnziogy (s b anable the parts on Hhe board to be
freand iy Sacked, B neduce by vl volorme and wiight of e A

The acsembly promess s highly autometed. The parts ane mounien on tha boands using a4 computer controlisd "pick and piace™ machine. Tha
ALbSqUANE cidaring cpamtion i parforrmed weing @ belt furmace, in whizh e Lms and betiparatuis thermal Eofde that the PYWE assesmibly is
erpmued o o ity covrrtnolesd ard optimyizen by ere o e part saklecing atteetront. The sssmobty in manufsctumd under documasntsd
procacunss and qualty contoie. Thass coferls e adttoed Seoughout the esaambly, inspaction and eeing of the untt. Ths Inspectian
micludes workmzrghis, compinent Freunbing, aoldering, s coniamml cosbitg o et el # i eccardancs with the NHB 2300 slandarca.

The ST ina usad for the SPA PWE mesemily his ureiergone B full uakfication program, and arsemb les producad on this bne are sed in
ciher space prograns,

Tha circuit board design hues been reviewed b eruns scequabe coducior wielth afd separation and ko confim approprisis dmenssons of
solcer pads and of camgxent hold provisiory. Parta mounting mathods are covtirolled in sccordnce with MSPC-5TD-1 544 MEFC-ST0-1 38

and SASD 2577751 These documents recuine appocred mesunting methocls, stress raled und component security.

Tast:

. QUALIFICATION TESTS - Tha 5PA B subjeched 1o U fislkwing qua Efisation Lesting:
VIBRATION: Each mds of the @M lo subjested te Flght Acsiptarce Vibration Test FAVT), Qualifeaton Acceptance Vibration Tesl (QAVT).
and Dalification Vibration Tests (QVT) in accommnca with tha S84, Wioraton Test Procadurs (325382). Tha (mwel and durstion for FAYT i 35

re : Suparcadas: WA
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SPAR . BRAMPTON (SS5) Critical ltems List SRM

BMS AIRFORT RD

ciL Rets: 3166

BRAMPTRN OQNTARID L6S4)d Revision: FMEA Frav:

mspection:

CMRSE0 Offline:

OURED Online
Installation:

per Figure & and Table 2 of B2658E; the jevel and durstion for QAVT i as per Figure 7 and Tatia 2 of 526565 the level and duraticn for

a5 per Fum_ure B and Table of B25586. AP the and of Ihe free sucsesgive randam vibration kst in s axio, bath diregtions («-) af magh of t
axis is aubjectad to @ shock pulse test as per Figure 3 of 328584,

THERMALWACUUM: OM TVAD Test iz in acmardarita with Figure 5 of the 524 TYAC Taat Procedure [S2008E], with rulr
Funmwﬂr:Mﬁ;TETEmdm 2t aveta of +60 degrees C and .35 degrees C, and fon-oparating 2¢ -S4 digress ©. The Sualification
vacLym uring i X108 100 or lews. The tobel best duration is 7 172 cyces. The QM SPA is subjectad t

RoLIrs of |ie testing and 1000 poweer Cne01T oyeles. 28 Minifum er 1500
EMC: The QM is subjecied to EMO Teating (leats CEOUCEDS, CEQT, C301, C502. C508, REDZ, RSOZ, and RSOS! i accora

SPA EMC test Frocedure (526477 mved sn MIL-STO-4814. ' Vi nee with the

UNIT FLIHT ACCEPTAMEE TESTS - The FM SPA In subjected tw the Tolkowintg Accepance iesting:
VIBRATION: FM Acceptancs Vibration Teet (AVT) in accoarmianss with the SP4 vikrkion Tast Procsdure B28E88), with beve| and du
per Figurs § and Tabe 2 of 526558, ured o raden a2
THERMALVAGUUM, M TWAC Test is in acearsances with Figure 5 of the SPA TVAC Test Procadure (B26582), with |evels of 3 degrees C
ard -25 degraes T for a duration of { 1/2 cycies, The vesuum hevela during Acceptance TVAS Test s 1X1075 10 o7 kose,

JCINT SRY TESTS - The SPA i lewted 3 part of the joints (ambiert and vibwation tests edty). The mmbiant ATP for tha Shouder Juint,
Elbow Jont, and Wikt Joirt are ax par ATP. 2001, ATP_20S, and ATF 2006 FSpeciively.  Tha vibration fest for the Shouder Jaint, and Elbow
or Wriet Joint are as par ATP 20032, ATP 2004 and ATF 2005 reepacivily. Thicugh wina fumetion, cordinuity and stectircal isolaton tests arg
performed ger TR.253,

N;EGQP;'&?IML ARM REASSEMBLY - The SPA'W. oinis UNdepo 2 mechanical arm intearation stags whers slacirizal checks ars parformed
per TP.2007.

MECHANICAL ARM TESTING - The tutgomg spia-anm s configured on the Sirongback and the Maripulstor Arm Checkaut s performed
per ATP.1E32.

FLIGHT CHECKCUT: PDRS OPS Checkout (all yehiclea) IS0 16387

Lirets are manufactured under dooumented quallty controls. These contrals are wasecad Throughout design procurement, planning,
rEcenving, prucassing, fabrication, assembly, tasting and shipping of the units. Munduiory inepection pointe am empioved &t varous stagos
Fabrication, azsambly, and rest  Covermment scursa Inspectian is Invoked S varous cantrd ievels, -

EEE parte Inspaction & parfermed a: required by SPAR-RME-PA 0. Each EEE part iv qualifisd at the part level I the requirements of u.e
applicabie speciiication, AR EEE pans ane 100M% soretrid and Lemed-in, & & a4, 36 requirsd by SPAR-RMS-PA.DIZ, by the supplier.
DPFA le parformed aa required By PAOOD on 2 mndomly salachied S% of port, maximum S pleses, minimum 5 pleces for each lot number/date
code of pants received, Al cavity devioes are subjecties v 100% PIND. Wi o pmcursd to speciicalion MIL-VY-73753 or MIL-W-81331 ana
Inspected amd tested 6 MNASA JECMBOED Starward Number S5A,

Recening irspecton verifes thal Wl parts received s a3 identiied in tha procursment docurnenis, that ho physical damage fes peeurred Is
parts duing shipment, thet the recanving docummnts provids sdequste tracsabdity mformertion and screening data clearly dentifies acoepiable
parts.

Fans are inspeated thraughout manufactuns and aseambly a5 appmpnats i e fanufgciurng staos completad. Thass nspectons inciuds:

Printed circuit board inspection for frack separation, damage and adequacy of plaled Mriugh holes, compenant maunting InEpacticn for
comast eatdenng, wire lnoping, strapping, ete. Operatom and Ingpesters A raned and cortified to NASA NHB S300. 47341} Standard.
Canformal coating mspection for adequies prooessing (& performed wsing ulbrmvicist ioht lechrigues. P.C. Soard instlabon napection incilces
chmcks for comact board nstalbrtion, siigrimant of boards, propsr CORMSCIT CONtact Mating, wike routing, strapping of wines sh:. Post PO
Board |ruslabion (Fapechion INCICeS CHsannsss aNd WORKTANSnK (SPaNoVEmmeEnt rep, mandabony inspection poinl).

Unit Pre-Acceptance Teed inspection. which includes an audit of lewer tier inspection complation, 25 bult configuration verification to &
dasyn me (Tancanry inepaction patnt), A unik Test Readinase Review (TR S) which NCUcss varfcation of test perconned, tect dnouments,
et equipment calibratmnivalidation atetus and Fardware conliquration i comened by Q@A R senjunction with Englnearing, Rekability,
Configuration Contrel, Suppliar as applicabie, and tha govemiment recressntatie, priof tothe ctant of any formmsal lesting (Aoeaptanes ar
Quallfication). Unit level Accepiance Testing (ATF) Includee ambhent performance, thermal amng vibratlon testing (Spangovermment rep.
randatory inspection poirt). :

Intmgprationn o wndt 1 Jomd SML - Inepactorss inchude grounding chexcks, connechrs e bent or pushback contacts, vigual, cleantiness,
irarconnest wiring and powar Up it to e appropriste Joint Inspaction Tast Procedurs (1TP), Joirt level Poed coaptancs Test Ingpastion,
inchudies an audh O IDwer 1ier inspection aompkeion, 35 B CoNfgurton verncation 1D 86 dasign efG. Joint eved Acoeptance Testng (ATF)
inchudes amident and vibration tesiing {Spac'pmamiment mp. mandatory nspaction polnt).

Menhanical A Aeaseambly - e iMagraton of mechanical am elbassamblies 12 TorMm e azsamblad am. Inspections ara parkymmed Jl
edch phase of-irtegraton which includes alacirical ghacles, through wiring chegks, wiring routing, interface conmectors for bemt of pushback
rotaets st Mechanical Arm Teating - Strongback and fiat feor smbient perfomancs test (2pangoummment rep. rrandalory nzpedlion o).

Powerup am. Verily mo AT Converter BITE &mors,

None, ‘
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.)Hm Onkine Powerup arm. Verify no A/D Converer BITE arvoa. )
Turmareurnd:

Sereen Faliure! A: FPass
B: Paes
L Pasx

Grew Training: The craw will be trained to always chaarve whnther the arm = responcding proparly lo commands. [T} isn't apply brakes.
Crew Action: Select Direct Drive if evalabbs. W DD res! avilabla sobecl Back-up Driva, Bingla/Direct Orive switeh Should ba puleod to maintain proper ratas.

Opergtlanal Bffect: Cannat use Computer Supported modes. Direct Drive may not be eveilabie. Auinbrabes. Bai-up i ova labie, Arm will not stop edomelicaby if
failure ¢F the: anchrake systiem has prenciesly aocummd. Brakes can ba applisd manoally,

Mission Cperaic under vemier rates within agprokimatsly 10 1 of structure. Tha cperater must be abie 1o delect that the arm is respondng poopery to
Congtraints: commands vis wingow ancisr COTY views durirg all arm opefaboces. Acto tajestones must be desgned (o coame no cleser than approsdmalely
5 [T from struciune.

pprovals:

unctional Group Narna Pesition Telwphure Date Sigimd  Siais
nginesr Hikz, Michasl ; 5PAR-BRAMETON Bystems Enginasr e it OErarae signed
aiabdhy Molgaard, Lena / SFAR-BRAMPFTON  Reliabiliy Erwjinesr 4580 OEMarag Signeg
regram Management Offle  Rice, Craig ! SPAR-BRAMPTOMN Tachnimal Frogram Manasger 4857 06Maras Signed
ubsystem Manager Gisnn, George ! JSC-ER BME Subsysiam Marager [Z81) 4831616  30Marsd ~ Eigned
echrucal Manager Allean, Ron / JSC-MVE RME Project Engmeer JEC M3 4834072  OSApEE Signed
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HTP + pheoam Hrsonmns  Caiv, D oy Se-prge  Rms Siomd Suidursit
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