SPAR - BRAMPTON {$55) Critical itemns List SRMS
BdS AIRPORT RO

- cIL Ret#: 3121
BRAMPTON ONTARID LES4)3 Revizion: o FMEA Rey: 1|
. System: SAMS ) ]
Subsygtem: ELECTRICAL SUE-EYSTEM
Azzembly Desc: Serve Powar Amplifier
Part Numberis): 51140F1177-3 511 40F1177 5
Ibam:
Function: Maotor Drive amplifier Ascambly Prevides motsr wikege based on demind frem bachometer clecoonics.

Commaates thee molor ditve viltage  Prowides harwars coment Urratireg, Brake
drive, direc! drtve hancliore and snables backup dve.  Provides BITE ircuits and
BITE vertfication for MOA.

Fittar Board Azsembly Filters 26% o SPA. Flltars sacondary voltages o poritan encodar, comnwintor
and tachermeter SCU. Prvides backup relay to switch mator to backup drive,

Failure Moge: [o=s of or Sluggish Backup Drive,

HW Fung, Screen Failums
CGHikcality: 2 1R

Mission Fhags; Orbl

Cause(s): Fiter Board Agsgmbly O i more bagkup reldy contacts Fted o nommally dosed posiiian,
Motor Drive Ampdifiar Aszambly Broka permanerty ON (N backup.
Lées of backup commiutetsr anably,

Lowa of outpud FET raoletion in baciup moge,

.l.ll'ﬂ aftect on
unit'end hem;

In Eackun, jsint brakn may net e e, Joint driva mery ba Puggsh oF jink will not drive. BDA fusa may be biovwn or BOWA. mury shut down
resulting in leeps of Bacioup Drive for all fairnts. H fuss fet Bhawe BDA may be able 1o owardm the braka.

Worst Case: Loss al Backup Drive Made

Redundam Paths: Computer Suppoited modes,
Dwret Dirve.

#ention Rationale

Degagn. . )
Aairys are hermatically seabed typeg, conforming o MIL-R-32016 ax dickriad by the desipn apphcation. In addilon, all fekys arg soreened o

NAZA ET-R-0001 requinements. Comact curent and Wiz Setsy my reduced in 3500Mdance wik the dafating muiremens of SPAR-RMS

PA.DQ2. Inthe packeging detign, emphasi has been placed upon NHY MOLNTNG 1o snstre good heat tamsier and mmunity from viteation.

Deacrmta pamiconduchin cdevices ahe Speddfied by o el the TX beval of MIL-5-B500. Samples of all prayred oi/dste coges are Sulbietied
% seoiructive pitysécal snalysis (DPA) to werify tha integrity of the manufacturing processes, Fartais impect Noiss Dsention (PIND) sareenieg
1 parfarmad o0 MICROCEICUIb, tramtistir dnd dicdes that ara raurded in a package with an internal canvity constnuction, The purpase of the test &
Io dwiect logae particies In the package. Usudly resullng from the isembly process. Devics sliecs el ans cheroried in sesonomn e with
SPAR-RME-FA_003 angd verifled by cosign raview.

Resiglors and capaciors used In the design ine seectnc from extablinhag relabliy (ER] fypes, L sxpeciancy & increassd by snauring
et all Allowables atress krals ae darated it aooartaned with SPAR-RMS-PA 003, All ceramdo and dleetrilyiic capecions arm roullnedy
sutieciad o Adiegraphio inspection in socordancs with the mequinements of MSFC-5TD-355,

. ; Supersades: NA
s 140CT by, RMS/ELEC - 805
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Tast:

nEpactian;

)

The 5PA board |5 fabricated using Surface Mount Technoogy (SMT). This is a PAWB assermbly technology in which the CONTIparanks 2
saidersd b2 the sokder pagsa on Lhe surfece of the PWE, The sioificant advantage of this echnology is to enabike the parts on e board ks
marg densely packed, o reduca bo ovamll wiums and weight of the AEEambly.

The assambly pracess & highly sutomated. The parts are meurted on the beargs wing @ camplter contralied “nick and place” machine. The
subsequent Soldering coeration ia parionmed using a belt famace, in wiien the Bme and tarmpersturs hermal profile that the FwE EREMTIONY i
eupased to |5 gty contraled and nptimized to snsune proper part sokdering atachment. The aEsam biy iz manufacturad under docuomented
procadures and qualty sorirols, Thess COMoks am axercized Hroughoul the assernbly, wsspection ang testing of the unt. This inspeclian
ingludes workmanship, comaansnl mounting, sokdering, and canformal coating to ensure that # le In accordanoe wih the NHE 5300 stardards,

The SMT lIne used for the SPA PWE assanibly has undargmee a full quakifisation program, and assermGies produced on this line ane need in
gkher Space prograns.

Tha gircUR board dezian hae been reviewsd to enaure adequats conductor width end SazArEtOn and 1o canfimn appropriate dimenzions of
Falder pads and of GoMPOnent hokt provisions,  Parts maunting methods 3 controded in assordanca with MSFC-5TD-154A, MSFC-STE-1 %
and SASD 2573751, Thes: documants require approved mounting msthods, sress rellef and COMHROraTt SRy

GUALIFICATION TESTS - The 3P4 subyaciod o the fahoming qualifisation tasting:
VIBRATION: Each meim of the QM |5 Mbjackid i Flight Acceptance Vibration Tast (FAVT). Quakfication Aremptuncs Vibration Teat (QAVT),
and Quallfcabon Vibration Tests (GYT) in aoconanese with the 5PA Vibation Test Procadkm (A253555), The leval ana duoation far FAYT & @3
par Flgure & ard Table 2 of S26585; the kvl and duration for GAVT ls as per Figure 7 and Table 2 of 28586 e vl aned duretion for QYT is
AL pir Figure 8 and Table of 326588 Ab the snd of the Hres Suscanine rancom Weration best in sich axis, both directions (+/-) of sach of the
iy iy sublected fo @ Shoek pulss et a3 per Figure 9 of 25666, ,
THERMALAACHUM: QM TVAC Test s In 2ccordanae with Figura 5 of the SPA TVAD Taat Procadure (B28538), with falt
Functional/ Paramsiric Tas! performed at levals of +50 degrees © and -38 degrecs & and nn-ciparating at -54 degrees . The tualification
wacuum lovala during TVAD e 4 610" 5 borr of lesa. Tha tobal best duration is 7 1/2 cyehem. Tha QM SPA & subjecied b a mirimum af 10008
hours of ffe waling and 1000 power On-OFf oyeles,
EMC: Tha OM = subjected (g EMC Testing (lests SEQIACEDY, CEOT. G501, T2, C50S, REUZ, R302, and RS0 i ccordance wh the
SP4 EMC tewt Procadune (328.077) Based an MIL-5TD-481 A :

UNIT FLIGHT ACCEPTANCE TESTS « The FM SPA is subjectent to the following acceptanoes testing: :
VIBRATION: FM Accoptands Vibration Test (AVT) I accatdanos wiih the SPA Vibraton Tesi Procedurs (S2E0T), with |eve| and duration ee
per Figure 5 aad Tabie 2 of 328558, .
THERMALWVACULM: FM TVAL Test i in accordance with Figura 8 of th 5P TVAL Test Procedure (208}, with levels of +45
and 23 degrees G o @ durationaf 1 157 cyeles. The vacuwum levets during Accaptarca TVALD Test i 15105 inrr or leas. .

JOINT ERUTESTS - Tha SPA s teated as part of tha iRtz {ambeart and Wbration teste only). Tha ambient ATF far the Shogsdser Jaint,
Elbaw Jeinl, and Vrist Joirt are as par ATE.2001, ATF 2303, and ATR 2005 respeciively. T vihmtion test for tha Shoulder Joat. and Elbow
or Wired Jent wre 23 par ATP.2002, ATP. 2004 and ATP.2008 respmctively. Through wine funetion, continuity and alegtineal iscilon tests are
perfoned per TP.283.

MECHANICAL ARM REASSEMELY - The SPA'sAloints undangye a mechonical arm integration shige whers wkcivical checks are perfamed
per TF.2007,

MECHANICAL ARM TEETING - Tha cutgming apiit-arm m eonfigursd on e Strongback and the Marputater Arm Chackout s performed
per ATR 1832,

FLIGHT CHECKQOUT: PORE OPS Cheainot (@il wehiebey) ISC 15387

Linits are manufaciured under deoumanted quality condrais. Thess comirols are exerakyed throughout design procurermant, panning,
recening, prosessing, fakrication, sxsembly, tesling ard ahipping of e uris. Mandstony Inspection peinte ane empioyed at vamsus stages of
faorication, assembdy, and test. Oowerrent source inapection i imoked at variows comr levels. _

EEE pars inspection ik peridrmed & required by 3PAR-RIVS-PA 3, Each EEE part s qualifisd ot the pant leval to the requiramants e_.n.ru
appicable specification, All EEE parts are 100% serewrd s burnadHn, 5 & minimum, as mqured by SFARRME-FA.003, by the supmier.
DP4, iz perfarmed az raquiced by FA DO on s modermly uested 9% of marty, maomum S places. minimum 3 pieses for gach kt numbarrdate
coce of pans received. All cavity devices am subjeciad ta 100% FIND. Ve is procured to specification MILAV2Z753 of MILAV-E81351 and
vEpsctad dand msted tn NASA JSCMS0E Skisars Number 254, _

Racwiving inspection varifies that all parts raceimd are gs kamiied 0 e procursment docuriems, Mmpmmdgmmmmm
parts duneg shipmeant, Yt the tecanvieg deatizvents provide sdequate fracesbildy information and screcning data clsanly identifies acceptanie
parts.

v impacted throughout masufist s and ascembsly ge spprepriste b the rerufsctuning csge completed, These Inspecﬁung e
plrl:.imod -::f:ﬁ taoard inspection for track separation, damaga and adequacy o plited through hoks, component mourting inspection for
cormect sokdering, wire laopmE, Srapping, se. Onersnm and Repecior wng iraines ann mrﬁf-_ﬂ la HASA NHE 5300 4{3A-1) slandard.
Confarmal coahng mepecton for adequete proacessing i3 parformed using uitravioket Light tﬁﬁ'll'lll:!.iﬂ._ FLC. Ena!':l lnﬂal_lww InBpection |n:|u.‘
checks for parmeet boars inataliatisn, aigoment of boards, propar conmectar AR Mating, Wik m.rhng. strapping of wares ok Peont PO
Eoard insmbatan irmpectin inchdes cleaniness and wonomarahip (S perigovermment rep. mandatory irspaction paint).

spared: 14018 7 by Mt Michas]
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Unit Pre-Acceplance Test inspection, which includes an audit of iewer tiar mspection complelion, as built confguraiion verlfaatian o as
design etc imandalary inspection painl). A untt Test Readiness Review (TRR) which Inchudes varificabon of test personnel, test documants,
te=t equipment galloratlonsvalldation status and hardware configuration i comened by QA in canpunciion witth Englneening, Reliabiity,
Configuratinn Conirol, Supgksr as anpllegble, 3nd the ovamment fetresentative, pricr to the start of any farmal testing {ActeManee or
Qualification). Unit level Acceptance Testing (A TF) includes amient performmnce. thermal and wratisn heviing (Sparipovemiment rap.
mandstory inspection podnt).

Integratian of Unit to Joint SRU - Inapections Inciude grounding ahacis, connsctons for bent or pushbacsk sontects. visual, cleaniness,
interesnneel wiring and pewar up test to the appropriate Joint Inspection Test Procadure (TP} Joint evel Pre-Accemtance Test [nspecion,
inSiucea an auda af war Ber inspegtion conmletion, ee buitt configuration verfiestion o as derign ete. Joint kval Acceptance Testing (ATP)
ineludes ansbeint arvd vibrsbon testing (Sparigovernient mmp. mandatory inspecton port).

Mechanical Arm Reaxsamidy - the integration «f mechmrcal rm SUEMEEarmbiE 13 form the essambled arm. INspections are perfomed at
e3ch phate of inlegraben which includes alectrical checks, threugh wiring chesks, Wiling rouling, INATacs connectors for bamt or pushbass
conksis etc. Mecharwcal Arm Testng - Stroagback and fat Moo ambiset perlommanse rest (Epavigermrnment rep. mandatony inapeshion pointy.

OMRSE Offline: Drive sach joir in Backup. Verlly bacup rate signatums.
CMRSD Snline MNone,
In=tallardirn:
OMRSD Online  Command each joint in Bacsup. Wity sudibis brake cick and 10 KMz b &4 driven joirt.
Turnurcuand:
Eoreen Failure: A; Pasy
B Fusi
C: Pz
Crww Trainung: The oiew will be rained io atvwayn chaense whether the arm is respondiog propery [ commands. (F it s, apply brakes,
Erew Action: Remove the drive cormommnd.  Smect 3y other fMode.
Sperational Effect: Lozs of na racungant path results in being one fallurs away fram (nability I crade arm. Joint wil nct diive in Sackup. If pnmary modes have
failnd, Ihe Backup system whi not provide the capabity o cradie the amm, EVA i avaimble or anm can b jettisned.
Mizsion |f Backup iv lost the mission is Sansicarmd kol uniess ters i g Might specific excaption.
Constrains:
provals;
metional Sroup M Position Taisphone Date Kifrsedd Stmius
griesr HUtZ, Michael Symimma Enginess A5 27Febos Sigred
‘lapillty Moigaarg, Lena Rlinbility Enginesr 4590 OEMarge Sgreed
=ram Marsgemant Offic  Flos, Crag Technical Program Maragor 4H07 Oharss Sgned
Esystem Maneger Gienn, Gaorge RMS Subsystern Manager [2871) 4E3-1516  24hiargd Signed
chrical Manager Pack, Jonn Technncal Marbper (J5C) 7134301264 31 Murga Sigred
[l .
PETY 4 s ioens Assitinicd  Const Do Werts Semsf Erisaw s Ghr) G IYSY Gt sr Lol
parad:  140cI7 by Hillz, Michael Supermedac: WA
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