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. : Bysism: SRS ’ i

Subsysimm; ELECTRICAL SUB-SYSTEM
Assamibly Dase: Serio Poawer Amplifier

Part Hurnber(s); S1143F1177-3 S1140F1177-5

Hemy

Functlon: Fiker Beard Assembly Fiiters 28V o 3PA. Filtsrs secondary vobages 1 posiion encoder, eammutaior
and tashoiteter SCU. Provmks beckup reley (o switah mator to beckup dve

Failure Mode: Motor suppression dicde failura.

HW Fune, Serean Failures
Critically: 2 1R

Mission Phase: Oriit

Cause{z]: Fiter Board Asembly MOtor Buppression disda Fadod i,
Metor supprassaan dinda faka apen,
Falure ffect on
unhtfend dem:

Suppression of iranslent viltage spies for falled frotor proase is lost or two MOtor phiases are shorted togethsr. MG autobrakes. Motor drive
Eircultry including BU relay may be damaged. BDA fuse will biow whan joint driven In bagkup. Loss of ol drive modes,

Worp Caps: Lnexpastes mothon, Fre joinl. Alteliakes.
.dundant Pathe: Juttison.

tetention Rationale

Degign:

The 5P# boand is labricated using Surface Mourt Techaokagy (SMT). This = & FYWE asesmby technokdy in which the compenerls are
wotdernd to Ihe solder pade on the surface of the Ma.mmmmﬂmhmwuhmtmparmwm bdard iy be
more dansaly packad, b7 reducs o overalt volume and welght of the assembly,

Tha aszambly pacrss @ highly automated. The parts ars mounted on the Boarda using 4 computer canlrolied “pick and place” mashine. The
subrsequin soicenng oparstion is parformed using a belt fimacs, in which the time and emperatur hermal profs hat the PWE acaembiy &
erpotad 1o is bghtly controled and optimized ko ensure proper part seldering attechmnt T assarbly is manufactuned under gooumented
procacures and quallly Conimois. Thess controls ane asitised thivughaut the asaembly, irspocon end testing of the unil, This Inspection
mazhudes workTanshie, component mouring, soklenng, and conformal coating to srnsure that it s 0 accordancs with the NHE 5300 standands,

The SMT line used for tha SPA PYWD aasembly hae LnSngsne o Tull qualificalion program, bid sesembies produced on this line are used in
Sthir spacE prog rAImes.

Tha cireutt boarr design has been revieswed to anaures adequale sofductor width and saparion are b sonfirm eppropate dmenalons of
Boloer pads and of CoOMponent hokl povisiona. Pans mounting methods ane controlled in aoesrdance with MEFC-STD-1544, MEFC-STR-136
and SAED 2T73TEY . These documenis mquire approved mounting methods, siress relief and componant sacunty.

Discrete semiconducior devices an apecified to 2t least the TX ivel of MiL.5-15600, - Sampies of all pracured Jote'date coces @e Subjected
1 destnucve physical analysis {DFA) (o varify the integrity of the manufschuning procesaes. Patiek Impact Noise Daleclion (PIND] screoning
6 pertorned on Mmicrocincuits, trangishor and Skades that ane Mouniad ih 3 packaens with an intemal cavity constreben. The purpdse ol the test 6
lo detect ioose particias in the paciaege. usually resyliing from the asssmbly procass. Devios siress levels ana denated in acedrdanes with
SPAR-RMSAE D03 and wenifsd by casign revie.

Taxt:

QUALIFICATION TESTS « The SPA s subjecied 1o the Tollowing qualification estng;
VIBRATIGN: Esch mds of tha OM m subjecied to Flight Accepianca YVibration Test (FAVT), Qualfication Accaptance Vibration Test (QAVT),
and Qualifcation Yigration Teshs (QWT) in accondenos with He SPA Yioraton Test Procsduns (T26585). The kevel and duration for FAVT s as
. par Figure § and Table 1 of 825508, e evel and duraton fr QAYT s per Figues 7 ang Tabg 2 of 2550 e level ard duration: for OVT =
35 par Figurs & ansgt Tabls of EEAG_ Al the @ of the hres succsssie s vibestion et in sach xds, Boih dirsetons (+/-) of aach of the
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Inepection:

OMRED SMlina:

OMRSD Online
Inctallation:

OMRSO Driline
Tumaround:

axiz Is subjecied 10 3 6hocK pulse lest 3e per Figure 9 of B25585.

THERMALVACUUN. OM TVAL Test Is in aceortance with Figure 5 of Ihe 5PA TVAC Tast Procadure (828588 with fyll
Funclional/farametrie Teet performed 2t lsvads of +50 degrees € and -3 degrees C. and non-operating at -54 degrass C, The O ualifestian
VECUUM lévala during TVALC b 15106 torr or less. The tolal lest duration i 7 1/2 cycies. The OM SPA & gubjseted to & minimum of 1000
houts of Wla testing and 1000 power Sn-2iT Gycles.

EMC: The GM is subjester to EMC Testing ftests CEQ{/CEQS, CEOQ?, 0801, 2300, =508, REDND, RSS2, and RS0} in mccordance with the
SPA EMG tes! Procedure (B28477) tased an MIL-5TO-481 A,

UNIT FLIGHT ACCEPTANCE TESTS - The FM S5PA |3 subjactsd b the [diwing accepante tesihng:
VIBRATION: FM Accapiance Vibtation Test (AVT) in accordance with the SPA Vipration Test Proceduas {BIESAE}, with level and duration &
par Flgurs 5 and Fable 2 of B2ASEE .
THERMALNVAZUUM: FM TVAS Test ke in aceordarce with Figure & of the 5F& TVAL Test Frocedury (5265880, with lvals of ~43 degrae
und =25 dagreas. C for 2 duration of 1 1,2 ayckes. The vaouwm levsts during Azceplancs TVAC Teet is 1105 toir or s

JOINT SRU TESTS - The SPA i teslacl ax pant of the joinks fambient and vibration tests only). The ambiart ATF for the Shoukier Joint,
Elbaire Jownt, and WWrist Joint are as per ATP 2001, ATP 2003, and ATP. 2005 reppastively, Tha vibratkee feat for the Shaoulder Joir, and Elbo
w#ﬂdﬂ;wﬁ a{;;}?r ATP.Z00Z, ATP. 2004 and ATP, 2008 respectivety. Through wire hunetion, continutty mnd sectrcal nation tests are
performed por .

MECHANICAL ARM REASSEMBLY - The SPA's/Joints underge a mechantcal am inegrition stage wherk sctical Ghecks ate peddomne
per TR 2007,

hﬁ_g I-:géﬂﬁ.L ARM TESTING - Tha auigaing split-arm |a canfigured on the Strengbock and the IManipulater Ams Gheckout i peritemed
oy 3 .

FLESHT CHECHOUT. FDRS OPS Checkout (all vehicles) JEC 18067,

Unita are manufactured under documented quaity controls. Thieos soeviroly ore i rsiges twoushast design procursmant, planning,
receiing, processing, fabroation, sasembly, testing and shipping of v uris, Mandatory inspectian poinks ars amploynd = varigs dages of
fabrication, aesambly, and teat  Goverrrment Sourte ingpeobion b imelond ot variors sesrieel kel

EEE parts immpection is perfarmmed as required by SPAR-RMS-PA (03, Esch EEE pant i qualified ot the par! vl (2 the requiraments
apphicable apacification. All EEE parts are 100% screanad and biamed-in, 82 8 mnEmum, 23 reguirsd by EPAR-RMS-PA_ DDA, by the
OPA ia performed as requined by PA 003 on 2 randemiy selected 5% of parts, mandmim 5 pheces, Mitimom 3 pieces for each et nu
code of pars received. Al cavity davices am subjected to 100% PIND. Wire is procured to spedciiicaten MIL-W.-22758 or MIL-W-31381 an.
irspected and tested 1o NASA JECMBOED Standars Mumibear 964,

Raastving Inspection werifies that all pants recetvwed ane at ientified (n the procurement dosormants, thet oo physical damege has ocourmed t
parts during shipmeant, that Bhe feceyving docLmments. provide adetuate taseahiily ihlorration and soreening dats cheary denlifies acosptabi
parts.

Farts are Inspected throughout. manurachure and sssambly oz appropedate o the manufaciuring stage oompieted, These Nspeciions nohade:

Printad clroult board Inspecton for track caparztion, damags and adeguacy of plaved trough holes, companent mounting inspactian for
cormect sakiering, wire locping, sirapping, o, Operators ang Inspeclors are irained and certified to NASA NHB 5300 4(3A-1) Standard.
Conformal coating inspection for daquaks pracassing (s parfonmed using utirviolst ight tachnigues, F.C_ Board Instalisdon inspaction inclus
checks for ot board instalkation. allgnment of Doands, proper connector contact mating. wirs roging, sapping of wirss atc, Past P.C.
Board instaliation inspection includes cleandiness and workmarship (Sparpeemment ep. mendatory Inspection point).

Lisrt Pra-Acssntanoe Test Inapection, which inciuges an audi of icwer Hier inspaction compleion, 25 bult confpuration werification to as
diraign wbe (mandatory inspectan polnd). A unit Test Readness Review [TRR) whivh ingludes verificailon of st personne, test docume s,
terst enUpmerd ealibrationvalidation stetus and Rardwars configuration ia convenad by DA In conjunchion with Enginescdng. Feilabiiity,
Canfguration Sontral, Suppller a5 applicanle, and the government represaniative, prior to the start of any formal testing {(Acceprance or
Cualiieation). Unit level Accaptanca Tekting (ATP) inciudas amislent parformance, themal and vibration testing (5 par/govemmeant mp.
mandlary nspecton polnt). .

intepration of Lt be Joind SRU - Inspections Inglude proanding chacks, connectors for bt or pushback corrhicky, vismil, lanlines,
inbarconmect winimg and power up st 1o the appropriate Joirt Inspection Teet Frocadune ((TF). Joint Mval Fra-Accapiancs Test Imspection,
ineludes an audt of lower bar inspaciion completion, as builk configuration wifuatian b daige ok, Joct kvl Assaptancs Tasting (ATR)
melunes ambient ard vibration testing (Speargovermamant mp. mandatory inepection paint).

Mechanioal Arm Reassembly - the integration of meshanical arm aubacoembies to i 1 dctarblad arn. Inipectiohs ane perfommed al
each phasa of integration which Includes. siacirical chacio, through wiriig ehissks, wiring routing, interface connectors for bert or pustiback
ontacts etz Mechanioal Arm Testing - Strongtack and flat Moo anbisnt parfamance best (Spangevermmant ep. mandatory inspechion point

Power-up am. Verly |olnts can be driven in of modes.

Mone,

Pomwer-p amm. e iy joints <an be driven in ol modes. ‘
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.Scrﬂn Fallure; A: Payg
B Pxy
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Cruw Tralning: The crevw will be trairsed Ly akveys chaerse whether the am is rspanding property 19 commands. 171 ismt, apply biakes.
Urew Actiom: Apply brakas. Use Direct Diive to position othar |aints for EVA or jelsen.

Gparational Effsct: Loas of the ability In dave a joind in all modes of speration, Autsbeales, Amm wll pot stop aulomalbcaly il bere le 3 fallure of aulcbrakes. Marug|
: brakes available,

Mission Opurate under vemier rates within Spproximataly 10 K of sruchure. The operator must be able 1 detect that the arm responding properly by

Lonsiraints: commands vis window and/or CCTV views urmy oll am opsrtions, Auta trajectanes mual be dezigned 10 COMK ho claser than approsmately
5 Tt fram slrushyra,

apravals;

wctlanal Groupg Mame Pasition Telephars Date Signed Slatus
g Hittz, Michaet 5 SFAR-BRAMPTCN Syatame. Frwprasr 4834 Q5Marsa Sigres
sliabdity Mcigaard, Lera / SPAR-BRAMPTON  Reliabilty Engirms 4550 DEMargs Spned
ogram Management Offia  Rice, Craiy / SPAR-BRAMPTON Teohnioal Pregram Manager 4290 Cohars Signed
Ibaystem Manager Glenn, Gacma ! J5C-ER RMS Submystern Manager (2R} ARS8 3Marss Sigreed
i=hiical Manager Allison, Ron f JSC-MYE AMS Projet Evgineer |50 (713) 4834072 QBApEA ;
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