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. System: SRMS - ]
Subsystern: ELECTRICAL SUB-3YSTEM

Assernbly Dexc: Sarwd Power Amplifier

Pant Numbaris); S1140F11774 SR 11T 5
Herr
Funcfian: Motor Drive Amplifiar Axsmmbty Prosades medor voltage based oo demend from tachommster elecironica.
Commutites the motor drive vollags. Provides hardvars coment himitieg, brade
drive, direed deive funatons and enables Eaddup drive. Provides 8ITE circuks ang
BITE verification tor MDA,
Filter Board Assambly Fitters 20V {¢ BPA. Fitters secondary voeges t0 posltion enoodr, commutatar

and tachomater SCU. Provides backup retay b switch moter to Backup drive,

Falure Meds: False Backup Relay BITE.
HW Fung, Screen Failures
Crithcakty: 2 TR
Mitsion Phass: Crbét

Causajs): Flter Board Asammbly Backup refey phase BITE sulput shuck active.
Medor Dirive Amplifier Assernbly Baciex relay phase BITE aiput shuck activa,
Cne nf backup relay BITE phise detectors fails active,

ailure effeot on
nitiend item:
B3Ckup retay BITE stuck active, Laes of MW Inhibi avarride ior subsequent bmka faled OFF, Al modas remain availshlg,

Warst Case: Loss of oint Cyramic Braking. System unprotected from subeequen: brake faikd OFF.

Redundant Paths; Manual Erakes
Eackup Dmm.

letention Rationale
Design:

SPAR-AME-PA 003 30d verifed by design review.

Thiz appreach has & siuriﬂmmmmmatludmhwﬂtynfm parts regined in the azsambly and also tha complexity of
the PWE andd reaulis in significant waight and volume savings. Thix type of semi-cuesdan part has bean sueesatully used in ather smce

The: parts are curibfied o e requinamens of the Appicabie Specification. They ane 100% scresned and Burm in 43 the requirements of this
Spar requiraments docums,

Opte-isatators o subjeried to the aam quaity arcd Apmlication controb as appied to dict e semicandustars.
Reswtors and capacitors used in the design ane Eaaciad from exbmsighed refiabifity (ER) bypes. Llla expectaticy & incrRased Dy enEuUring

that all allcwabie stress levals are derated in accendance with SPAR-RMS-FA 003, All caramic and slectrolytic copacitors are rothnety
sublected to radiographi Nspection in 2ocordanes with tha reguiremants sf MSFC-ETO_585,
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Test:

mnspection:

The APA bnard is fAbnested waing Suorface Mogrt Tacnnology (SMT). This 15 a Py H aagembhy lechm I wttich
sokiered 10 the soider pads on the Surfece of the FWE. The Bigniican: advantags of ths tlcl'l'iﬂh:r'r ialo a:'ggie thwe parlxmmmlr:ﬂ:g?:h
more densely gacked, lo nedues L oearall wolume and welght of e sssembsy, .

The aseembdy process is highly automated. Tha parts sre mountsd on the boards Using a sompuser el "sick and pmes™ m
subsaquart moldaring aparalion |5 perfrmed wing e batt furraea, in which the time and tamperature thermal wﬂstmt tr'gp;ulu's u:ihn:ﬂu; Lhe
axpanad b3 s Nghtly contiled s oplimized 1o ensure proper (! soldaring atashment The aesembly s menufachirsd aaddr docrartsd
procedures and qualty sonirde. Thesse conifals are wawtised throughaut the assemily, inspection ane testing af the wiit. This irapecton
incldas warkmanship, COMPGIt Mounting, soldering, and confarmal emeting ts sneure that it is in scdordanca with the HHB B30 stardards,

Tha ST lina uagd Ior the SPA PWE ansembly has undergone a full qualification program, and assemokes Prociuced on s lirs re used in
mher space programa. .

The circuit board deaggn has been mviewed 1o ensure adequate condustor width and separation and to oonfirm apgropdiste dimensions of
soider pads and of eomponset] hoid provisions. Farts mounting methode are controllad in acosndance with MESFC-STD-1544, M3FC-STD-136
and SAED 2573751, Thess decumants ncguire approves mounting methods, stress relef and companent ety

QUALIFICATION TESTS - The SPA Is subjected b tha follewing qualfizatien tasbing: :
VIBRATION: Each anx of tha QM 15 cubjectad to FRght Acceptanes Vibeation Teal (FAVTY, Cualifioution Acceplance Vibratian Test (2AVT),
ang Qualificaiion Vibmton Tests {GVT) IR agcordance with the SPA Yibration Test Procedurs (255857, The level and duraticn for FAYT Is as
per Figure Snnd Table 2 af B3E5S5; the lavet and duration for QAT |a a8 per Figure 7 and Table 2 of E225588: B leval and duration far QT is
as per Figure 8 ang Table of B2S585. Al the end of v thes successive N vikration tast In sach ads, poth directions (+/ of each of Ihe
als {s subjected to 2 shook pulse texd A pas Figura § of SIBERS
THERMALWVACUUM: QM TVAG Test is ih accartantd with Figure 5 of the SPA TVAC Tast Proceturs (3PS5SR}, with full
Funclional’Parametric: Tesl parformasd at kevids of +80 degress C and -38 degrees £, and non-gperating at -54 degrees C. Thw Qualification
vaGuLIm leveds Juring TVAG ks 1.X107 -2 torr of leks. The hotal {eet duration o 7 1/2 cyciex. The M SPA & subjected to a minimum of 1000
hours of e tasting and 1000 power On-Off eycies. :

EMC: The QM s subiested to EMC Testing (tesi= CED1/CEGS, CEOF, GRO1, CEM, C5DE, RENT. RE02 and RSO3} in acoordansa with the
SFA EMC test Procadirs (826477) based on MIL-STD-4514,

UHIT FLIGHT ACCEPTANCE TESTS - The FM EFA 5 subjecied 1o the fliowing 2cceptanca testng:
VIBRATION: FM Acceptance Vibration Test (AYT) in accardonee with e 3PA Vibraton Taat Procedurs (26805, with kevel and duration as
per Figute B and Tabke 2 of 26556
THERMALWVACUUM: FW TVAC Test |5 In apcardanos with Figurs € of the 5PA TWVAC Tegt Procedure (B26588), with rsis of +49 deg
angd -25 degress C for 3 durstion of 4 142 cysles, The vacuum beveds dufing Acseptants TWAD Test s 1X10-5 forr o loas,

JEHNT SR TESTS - The SPA i beesex) s part of the joints (ambient and vibration tests onfy). The ambient ATF for the Shoclder Joint,
Elnow Joint, and Wrist Joint are &2 par ATP 2001 ATP.2003, and ATP 2005 ecpactivaly. The vibratkon beet for the Shouldar Joirt, and Elbow
or Wirist Jeint are as pec ATE 2002, ATP.2004 and ATP 2006 respectivaly.  Thropgh wimm function, continuity and slectincal isolaiicn tests ane
performed per TP 285

MECHAMICAL ARM REASSEMBLY - Tha 3FAWJoinks unchupe a meshanical arm integradion sage wham plecinica checks am perfomed
per TP 2007

MECHAMICAL ARM TESTING - Tha oulgoing aplt-amh ks configurad on the Strongbaak and the Maniputator A Chaskoul 5 performad
par ATR 1533, -

FLIGHT CHEGKOWT: PPRI CPE Chackaut (all wohicims} JSC 10557

Linits dre manulastured unger gocumentsd qualiny camrols. These contmts are percied Hroughout deaign presurement, sanning,
recantng, proceseing, fabrication, sassmizly, bexting and shippeng of the unts. Mandatery nspiction poifts St empitytd 3 vanous Stages of
fatricanion. aesmbly, and test, Govemment SLrss inEDeCtion s imoked o vanous somtrol [evels.

EEE parts inspection i performad a8 required By SPAR-RMS-PA L3 Each EEE part is qualified at the part leve| to the mequiemants f the
applizable ypacifcgtion, Al EEE parts are 100% soreered and Bumed-in, a5 a minimum, 35 mquired by SFAR-RME=FA.002, by the suppller.
ORA is performed & raquined oy 24003 an @ endomly salagisd 5% of parts, radmum S pieces, minimuom 3 peces by gach kol numberidate
enda of parte recwived. All sty devieen are subjected to 100% FIND. Wirs bs procumsd to spactfication MIL-W-22738 of MIL-¥yY-813681 and
irspesctad and tactad to NASA JSCMB0E0 Standard Mumber 354, .

Receiving inspection e that all parts resehed are 25 kemtifizd in the procurement documants, that no physizal gamage s Al mad 1o
pans dunng shipmant, thet the receking deouments provide adequate traceesbdity infamation and scrmning data ckasny iertifies acceplabie

pars. .

inspected trougmeut manufastiure end a3sembly 35 8 riate to the manifaetaing shage complalnl These itspectons (ncude:
Farl?ri::d cirzuit board mipoebon far track separabon, ﬂnm?n:ad-qmw ol plated through boles, component meurting inspestian for
carmect soidering, wire lgpng, strepping, kte. Oparators and inspeciers are trained and cartified b NAEA NHE 530&.4-{3.3&.-1} Standard,
Confontial coating irepaction for sdepale protetsing i perfomed using witrmnolet ight techhiques. P.C. Board wstaliation irspact|on inc
checks for comect board instaitation, alignmenl of Doards, proper connector Euntact mating, wire routing, Spping of wirss £ic. Peat P
Bpard matallation inspection includes cleanlinass anhd workmanship (Spanigewemman g marcdglory inpeden aunt).
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Unit PFra-Accectance Test napeotion, which Intludes an audit of iower ar mapechon compleiin, as built conflguration verification to =
. design ele [mandatary mapection point). A unt Test Readiness Review (TR which indudes wefification of kel peracnned, et documents.

test equipment calibration/validation status and hardware configuration is convened by GA in conjuncdion with Enginearng, Reliahikity,
Configurtion Contral, Supglier as apMicubie, and the government representative. PGr Lo the ptart af any formal testing (Acceprance or
Qualification). Lind Jevel Accaptancs Tesling (ATP) includes ambient partermance, thenmal and wihetion testing {Sparigaveriwnant rep.
manadaiery Inspectan poinky.

irtegration of unit 1o Joint SRU - Inapections inclugs grounding checks, conmecters for bent or pusnback contasts., vigw, chaankness,
inbarconnect wiring a7kt pewsr up I8ef 10 the anrvoprate laint Inspectien Test Frocedurs (ITP). Jeint kel Pre-Acceptance Test Inspection,
ety an 3udht af lowar linr mepection compietion, as bt wanfigurgiton vedificalion 12 as design e, Jaint lavel Arcontanng Taating (AT}
inchucies ambient and vibralion Iing (Sparfgovemiest rap. MEnIHOry itvspetiin poind).

Mechanical A Aeassemby - the infegration ef mechaneal am subassernbias 12 T4 the assembled arm. Inspections are performed at
RAch phasa of ilsqration which includes plpetrical sheskg, threugh wirlng dhmeks, wiring routing, interface conneciars for bant o pUshback
cantacts ele. Mechanical Am Testing - Strongteck and Mat oo ambient pertormancs test {Spargovarmment ran. mandatory vepection polnt,

OMRSD Qfftine: Poweraup arm. Varily no Backup Reley BITE ermors,

OMRSD Online  MNane.
Installation;

CMRID Onlle  Fowsr-up am. Verify no Baclup Raday BITE grors. -
Tumaround:

Serewn Frilurs: A Pggs
B: Pas
C: Pasa

Craw Trainirsg: The zrew will be traired b bum RAME poyer b Al if brakas 138 1o Stop arm.
Crew Actior: Nane. For subsaquent fdkre erew mut tum RMS povar swikch ko off 10 3p0l brakes.
Opesational EMect: None, Subsequant faiure in awtobraking my caloe Gt runavay.

Mlzgion Operotg under vemies tates within approsdmately 10 f of sinciume. The: operattr must b abie to dele that the amm s respanding property to
. CoNSIraints! sommands via window andior SCTV views dLifing all am operations. AL Pajsctones must be designed 1o come 0o closer than B T Aty

Lpparavals: .

“unctional Sraup Mame Fastion Telephone Data Zigned  Status
shginear Hiltz, Michasl ; SPAR-BRAMPTON SyYstams Ergirsir 4R OSharss Sgned
Telabidity WMolgasrd, Lena f SPAR-BRAMPTON Rellabllity Ergyirasy 4550 De&ntargs Sigred
*rogram Management Cffic  Rice, Cralg | SPAR-BERAMPTON Teshnical Pregram Manager 4897 OGMarse Signed
iutystem Manager Glann, George f JRC.ER RME Subsystem Manager (#B1) 48315186  30Marse Sned
“schincal Manager Allson Ron { J3C.MuA RME Projed Enginesr JSO 7T13) 4834072 DeApmE Exgrrad
CEEIY S Mostisns Bovinmmcs  (oiot, Pavats [ Tic-nice.  Rms Sromsd Eaisads (2o dserryrs Jo AW Alidi &
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