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. Systern: SRMS
Subeystemn: ELECTRICAL SUB-SYSTEM
Aszembly Desc: Sarvo Power Amplifier

¥arl Numbar(s): 51140F1177-3 511 40F1177.5

Hemy;
Furctlon: kialor Drive Ampafler Accambly Fiowides mater waitage based an demand frem mchomeater alsetrenics,

L-ommuttes the motor drive velage. Prwvides hardvware cumant imiting, brake
drive, direct driva funcHone and enabdes backup drive. Provides AITE circuls and

BITE verification for MDA,
Failure Moaa: MDA +10 V referance cut of toleranca,
HW Func. Screen Falures
Griticaliry: 2 1R
Mixxian Phase; Orbd
Cauaeis): Melor Crive Amplifier Assambly MDA +10V referencs falks overvoltage,

MDA +10V rederence falks undenvohage.

Fatlure effect on
unit'and item:
Etronenus reference voitags Lo D44 converter, curment limitar and curten! surmansm.  Hardwary curment [miting occure 3t ngher or [swee thar
eapected level. The MDA voltage will be higher or lower than commmandsd. For brakas ON, U melor dmas faull detechiarn Fesctack volitags
. tont will et Tha currant anaoe 2erc Cifest porion of the TCO BITE and the MDA avercurenl BITE verficaban may alsa dalect. For
brakes OFF ar when driving in Divect Drive, the MO4 demand wilage BITE may detest. T he qurment sumimation panion of the TCO BITE may
glpn dptest. Poyyibla tyrmporary oes of ciract driva.

Weorst Cacs: Linsvpacted mothen. ot runawary. Autobrakes.

ASUNAant Faths! Autobrakes (1o Safe ihe System).
Dlirect Drtue (I Avaitanie),
Backup Drive,

tatantion Ratlonals

Daxign:

Comparmdors and operaticral amiplifian am shindard B inogratod tieuits wilh frabae manutecuing eehrokogy, Application congirints
are in azcoroance with SPAR-RME-PA OO,

The SPA board i fabricated using Surface Mourd Technalogy (SMT). This i 1 PWE ssssmbly Ischnalagy In which the comparats s
soidered tothe sHider pags on tha mafacs of the FYWE. The significant sdvantage of thia technciogy is [0 enatle the parts on e board to be
rrere dersely packed, to reduce to overll voluore ol waaghd of e adaembly.

Tha 2sEamoly pIOCEsY i Righly automated. The Sart ane rauntsd on e boards sing 2 compuier comretied “plek and place™ madhine. The
subsequent sgidering oporabion i perfurired sy 2 balt fumase, in which tha tima and bemparsture thennal profile thal e PWE assembiy (&
expesed 1 16 Gty controded and opimisd to snsure proper part sodering attachment. The essermbly B manufeciured under decumented
procedures and quality controls. Theze cantrals sre sxarcised throughout the assambly, inspection Bnd bating of tha uni. Thiz Inspecion
ineiudes werkmarship, component mourding, aoldeding, Anel Sonfermal costing to ansurs ot ft i n anoondanos with e NiHEB S0 sandards,

Th SMT line uses Tar I SPA PYWE saaembly his undergone a il quadiicrtion program, and sseomblion produced on thin line e ved in
ohivar BE-BCE PITG MY . . .

The carcart hoard desigr s been reviewsd b ensure adeguabe contucier width sl separaton and te confinm approprisle dimerdsions of
soider pade and of companant hold plovisione.  Pars mounting methode ame controled in sccomance with MSFC-ETD-1540, MBFC-3TD-130
and SASD 2573751, These doouments requine approved mounting methcds, Stnkks rslisf and comooriait Aacurity.

Testr
. QUALIFICATION TESTS » The SPA is subjected 1 tha lllivaneg qualification testing:
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VIBRATION: Each axs of the QM s subjesied ty Fiight Acceptance Vibration Test (FAVT), Gusalificaton Accaptance Vibration Teet (QA"
ang Qualificatan Vibration Tasts (SVT) In accordance with the 5FA Wigration Test Procadurs {BXESEEY. Tha level and duration For FAVT §
par Figura & and Table 2 of B2ESE8; I laval and duration for DAWT is 38 per Figure 7 nd Takile 2 of 526588; the lave| and duratian for QVT &
a3 per Figur= 8 and Tablo of 828502, At the end of the Infee BuCCRISIVE MANEGY vibranan test in sach axs, both dineclions () of anch of e
s 3 subjeeivd 10 b Shook pulse list an per Flgure 5 of G26508,

THERMALVACLUUM: OM TWAS Test i9 in accoroance with Figure & of the 5PA TWVAC Test Prasadurs (B2E508). with ful
FunchiorakParametrie Tegt parlammed 2t levals of <80 segrees C and -2 degred C, and non-opefating at -54 degrees G, The Quwifcatan
viicuum levals during TWAC i 110" -6 I o le5s. The (ol test duratian i 7 172 cycled Tha QM SPA i subjectad to 3 minimum of 1000
howrs of lite besting and 1000 powsr SO0 syoles.

EMS; The OM o subjected to EMS Testing {Imsts CED/CEDS, CEOF, CSO1, G502, CE0E, REDZ, RED2. and REEY in acoordance with the
SPA EMG test Frocedure (8264771 bassed on MIL-STO-481 A,

UNIT FLIGHT ACCEPTANCE TESTS - The FM SPA & Eubjectend t the following accepiance testng:
VIBRATION. FM Acceptance Vibratien Tast [AWT) i eccordarce wilh the SFA Vibration Test Procedes (£26580). with level and duration as
per Flgure & arsd Tabée 7 of §265556.
THERMALUACULM: FM TVATZ Teat is i accordaros wih Figums & of the SPA TYAC Test Proced)ne (H2E588), With Malg of »a4 dagreas C
and 23 degrees © Ffor @ duration of 1 12 cyeies. The vacuum asis during Assentames TWAT Tam b5 1 X105 b ar leas,

JUINT BRU TESTS - Tha SPA |5 bestad as part of v jinta {amblent and vibration tesis only). Tha embwert ATF for the Shoukder Jairt,
Elbriv Joind, andt Wit Jowk are a5 per ATP.2001, ATP.2003, and ATR.2005 Fespaciively. The vibration test for the Shoulder Joint, and Elnow
Or Vurist Joird are g per ATP 2002, ATP 2004 and ATP.2008 respectivety. Through wae funchon, contnuity and actireal isalation tegts am

performe per TP.28a,

MECHANICAL ARM REASSEMALY - Tha SPA'a/oinks nclergh & meshanical yrm integration stage whars slcirical chacks are periorrad
per TP.20GT.

MECHARICAL ARM TESTIMG - Tve cutgeing splf-amm ks configured an the Stronghack and the Mamspmlatar Arm Checkout s parfarmad
pr ATP 1832,

FLIGHT CHECKOUT; FORE OPS Checkolt (all vahicks) JSC 15387,

INEpacten:

Unilz: ara manutfashred under dooumentsd quality conirais. These cantmiés are sertised througheul design procorenmnt, phanning,
recelving, procesaing, fabrcation. accembly, testing and shippmy of e unks, Mandatory inspestion points am smgkyved ot visious Rl
Tabrication. aasembly, anct bast, GoverTETant SOURSE ifcapaciion i3 myoked 2t varkous control evels.

EEE pans inspeciion is perfirmad 2y required by SPAR-RMS-PA.003. Each EEE part ks qualined ot Lhir part leved o the requlraments of e
epplicabls specifisation. AN EEE parts are 100% soreened and burmed-In, #% » minmuan. as required by SRAR-RMS-FA DO, by the supplier,
OFA is parformed &5 required By FADCS on o randomiy sekectsd 5% of pants, Misimam 5 predes, minimum 3 paces for each kol nurbendate
coc of parts repeived. Alf cavity devices ane subjectsd 1o 100% FIND. Yire is procured o apacifizabion MiL-vY 23753 ar MILAW-313% and
insperted znd tested to HASA JACMBOE0 Standard Murmber G5A.

Racawving mspectian verifies that al pans received G s idartifed 0 e precurement saeumanty, thal no phyeical damage has scourmad Lo
pearts. during shipmant, that ine recaiving documants provicie sdequats traceability Infortmation and scrsening daita clearly Identifies acseptabia
parts.

Farts arm Inspected throupnout manufashars and assemivy 33 sppropriste ko v manufacturing stage completed, These Inspections inciude:

Prirtad ciras hoard inapection far frack stparation, damege and adequacy of pated Hwough holes, componart maurting (nspection for
correct scidaring, wirs ioeping, eiagping, et Oparators and sapaciors are tralrned and cortified 1o NASA NHA E300 4(3A-1] Snndaru._
Confamnal czling inspection for adoquake processing ty perfurmed uming wiraviclet Rght techniques. P.C. Board instilation Inepection ineudes
2heeks for cormect board Inetallation, allgnment of bodrde, Mropar cennaeior tontact mating, wine routing, sthepping of wines s, Post F.C.
Board instalation nspaction ncludes ceaness and workmamshig (5 rigovemmant mp, mandatory inspeshon peint),

Uint Pre-Actqptance Tt inzpaction, which inchides an sudit of lowar e ispection completion, a5 built canfiguration venficatien te as
dEsign et (Manzatary NSEACEGR point). A LNt Test Readiness Review (TR R) which Includes varfieation of st persennl, hest documarts,
Lirst ssquitrnatt calbraticralication stahus and hardwars sanfigurdian is comenad by QA In canjungtion with Emgmeanng, RelagbiRy,
Configuration Do, SUppiier 28 apphicabie, and the povernmant reprogentative, prer io the etart nfamfm tsling {Aoceptance or
Qualification). Unit level Accaptancs Teating {ATF) includes wibnt parformance, thermal and vicrabion testing (Spargovammant rep.
mandatory inspaction paint), _

Integratcn of gnd te Jont SRU - inspecticns Ingkide grounding checks, comnectons for Qe oF pushiEack comacts. VAl chmningss,
fermormect wirmg and power op fest b0 the approprizte Joint ihapmetion Tk Procadurs (ITP). Joint evel Pre-Acceptonce Teut hreapaction,
PCiLChES &P St of i Liar inzpesction comgebon, as bull penfiguration vertficalion to oy design sc. Joint level Atcaptanee Tasting [ATR)
ined ks rribiesrt ard Wkration heting {(Spacigovemimant rep. mandatery NELathion point).

Mechanical Am Rasassmily - tha intsgration of machanical arm sabdssenbiies b form thw essemolad amm. Mspectione are parformed
WACH PGl o ivhbgsatian Wiieh ifchatel sledrzinl ehacia, through wiring checks. wiing reuting, inlefacs connectors for bent or pushback
Comlachs atr, Mechrical Arm Testing - Stronglmck and fiat Moor SMWent parfammance test (Epargewmmmen rep, mands oy inspection po),

OMRSD OMine: Power-up arm. Drive sach joint In singte, erify no BITE or BITE varificatian ermors. With brakes M verily ng BITE or BITE verifcation q:m"'l
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CMRED Ondine  MNone.
InFalkxtlon:
OMRED Online  Powesr-up arm, Girive each joint in single, Verify no &TE or DITE verilication amars, Wilh brakes GM wverdly no EMTE or BITE verificaton semors,
Tumargune:

Screen Failure: &; Fass
B: FPass
<. Faxa

Craw Training: The crew will ba braried Lo ahvays chiers whsher e Um S Eponony @oparty Io commangs. 1 i s, apply brakes.
Crew Action: Salect Direct Crive if svailabie. f YD not aveilatie setect Back-up Drive, Single/Direct Drive switch stk s pulked o maindin proper raies.

Opearational EHect: Conrol uss Compader Supparted modes . Dirsst Orive meay rot be evadable. Auobrakes. Back-up is avalRble Ammwill ngt stop aucmaticelly if
ffilure of tha autobrakes Fystem bas previously ocowmed. Brakes can ba appliad manually.

iHizicn Uperate under vemier rates within approdmetaty 1011 af sinuecture. The operior must be st 1o datec] 1hat The 3 is respanding proparty o
Conetralms: cammands via wirdow dndiee CETY views dunng all arm aparalions. Auto trajeelonee ruet be dosioned o come ne aleser than approdmatety

S fi from structure,
Approvais:
Funetionat Gmap Manme Pasttion Telephors Oate Signed  Stxtus
Enginiaat Hiltz, Miehael { SPAR-BRAMPTON Syslarea Engirasd 404 DEMarcs Slgned
Roalakilty Medgemrd, Lana ¢ SPAR-ERAMETON  Rokabilty Ermgires: 4300 TSMarce Bined
Program Maragemerd Offic R, Crag / SPAR-ERAMPTOM Tihnioad Prograny AManasa A5 LMl Gigned
Subsysten Manager Glenn, Gearge { J3C-ER RME Subsycten Manager (2E1) 431515 20Margs Sryned
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