EPAR - BRAMPTON (555) ez .
5445 AIRPORT RD Critical Items List SRMS

ot Refv: 3102
BRAMPTON OHNTARID LE-EI-4.I3 Revisan: 0 FMEA Rare: 1
Systerne SRMS ) R
Qubsyytem: ELECTRICAL SUB-SYSTEM
Ansandily Dese: Servo Powar Ampliner
Part Number|s): S1140F1177-3 S1T40F1177-5
Hem:
Functlon: Braka Curent Limber Circuit Carg Limuts the brdke curmant o prevent darmeg to SPA [af braka cod short Ixares.
Failure Mode: Brake failed ON in ail modes.
HW Func, BGereen Failures
C ritleality; 2 1R
Mitdsan Phese: Crbit
Causei4); Brake Currem Limtar Gcult Garg Brake: surrent brniting cincult removes. pewasr from Brake K
Brake éNergiza Ine faily shorted to graons,
Fallure effect on
urilfend hame

Brake will come on for taled joint. MCGIL brake bus fuse wi Bdow appiying all gther joint brakes. SPA fuse may blow when joint driven » Direct
Drive. BOWA fuse may blow when joint diven m Backup Drive. It SPA or B0A fuge not Biewr, joint mey ba abla b overdriee brake iy direct o
A kup drive.

Worst Cage: Linmpeciad meticn. Frozen joint, Autobvakes.

Jundant Paths: Jelissn,

etention Rationale

Design:

nismtammmmmspﬁfwmﬂmmmmmummm. Sarrlphsnlalpmwudlﬂtwmawdﬂnauhjmted
mmmammPMWWMMHMMM pocans. Faficie Imoect Nobss Detoetion (RIND) seresning
hpirl'nnTudmmlcrodmultﬂ-.hmﬂwaMdhﬂﬁMnmmrMhapﬂthMHhkﬂﬂcm“ﬂmcﬁm.Thepurpﬁenfﬂuuﬁu
1o oatact isepn paricles in the packaga, isualy resuting from th REEeTbly process. Denvica siress (svels am derated i secordance with
SPAR-RMS-PA (03 and verified by desigm rmdmy.

Fegistors And Capacines L i tha design are selectid from estabished reliablity (ER) types. il expectancy is Increaced by ansurning
IRl All Miowaiie SRS vels A deratad |n Accordande with SPAR-RMS.FA 009, AN samuvic and #iaotnolytic capaciltons aro routinety
sutyseded b2 radiographke Inspestion in ixondance with e requrements of MEF G ETD-355,

The 5FA board Is fabricuted waing Surface Mourt Technelogy (SMT). Thiz is a PWE qumembly technolagy in which the components are
soloersd to the caidet pads an e surfacs of the PWE. The significant advantaga af this Ichnolgy i to enabie tha pErts on the Board 1o be
mdﬁmﬂrmﬂm.mmﬂnmwmmwmlgﬂdhmw.

mmmhww.mmmmmhmmmammmmm“mhmd pimew” machine, The
SuCEALENt SOlcering operalion & perfarmes: mhgabﬂﬁmn.h%thﬂmﬁreimmmhnhm}mmm-Pwu assembly is
medhlﬂghﬂym‘huﬂdﬂnpﬁm'mﬂmmmmwpmﬂﬂﬂmmmThenmﬂylsrnamfaummdundndu:mnhd
mwmmeMammmmwhmbmimm ad t=sling of the unil. This inapection
indwﬁuwmi:r.mmm.mmmmwmnmthhmmmhmﬂ 5300 edianciarctn

Trate SMT Lirwer Lrmasend I'r,'rIMsF'AF"W'Eﬂumbtrhﬂ&undngmaamnqudﬁﬂhnmm,mumnﬁmmmmllmuuum
other Spee prograTs.

Them‘mu'rtbwﬂmmmmtmummmmwmnammMmepﬁthﬂ
Soider pads and of camponent hold provisions.  Parts moumiing mathods am controled in sstordsnos with MBFC-2TD-154A, MSFC-STD-138
ard BAED PEFIFEL, Tm:dwmhmhawwmmm.mwmmmtmm.

. Teat:

pared:  25JulST by Hitx, Michaw RMS/ELEC - 769 Supercedes: N

QUALIFICATION TESTS - Tha SPA is subljtiad s the following qualification testing:
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BRAMPTON ONTARIO LES&IA Revigian: O FMEA Ray: 1

InEpaCEion:

OMRSD Offtina:

VIBRATICN: Each o of Ine GM |5 subjectad to Flight Acceptarce Vibration Tast {FAVT). Cumlifzation Acceptince \ibration Tarat {Q.ﬁ]
and Duedilizgtion Vibration Tests (SVT) ih scoordance with the 2EA Vigratlon Test Procedurs (B26588), The level and duratian for FANT iz
per Figura G and Tabie 2 of B2E556, the level and duralion far DAVT is a8 per Figure 7 and Table 3 of 828568; thw level 2rg duration for QT |
&ra par Figure 3 and Table of B2EE5E. At the & of thi: thres successive random vibration tast in esch axm, both dreetions (+-) of sach of the
aas o5 sUD{ecied 0 a sNock puisa test 25 per Fiquee 9 of 375585,

THERMALMACUUM: OM TVAL Test 5 in accondance with Figure 5 of the 5PA TVALD Test RFroeedure (B26588), with tul!
FunclionalParametrie Tee! parformad 2 levals ol +50 degreas  and -30 degress ., and non-oparating at 54 degrses ©. The Qualifestion
vacyum (evels during TVAC i 1 %1076 torr ov [esa. Tha tatal fest duration is 7 172 cyches. Tha OM SPA & subjectsd to a minkmym of 1900
hours af life testing and 1000 power On-OHf cycles.

EMC: The QM is subjected to EMG Testing fests CED1/CEQ3, CEGT, C8M, CE02, 0508, REGS, RE0Z, and RSEY in sccordance with ha
SPA EMC tax) Procedurs (E0EATT) based an MIL-3TD-4E1A,

UHIT FLIGHT ACCEPTANCE TESTS - Thu FM SPA b subjected to the following asceptanca besting:
VIBRATION: FM Acceptance Vibraton Test (AYT) in aceordancs with the SEA Vibratlon Test Pracadurs (H26588), with leval and durstion as
per Figure § and Table 2 of 226595
THERMALWVACLIUM: FM TWAL Test Is in aceordanze with Figure 6 of the SPA TVAG Test Procedure (BZESEE), with levets of +43 dagreses (
and -25 degrees C for a dunation af 1 7/2 cyeles. The vasiom wals during Acceplance TVAS Test ia 1X10-5 torr or fess,

JOINT SRU TESTS - The SPA & bkstad 393 part of the [dints (ambiant and vibration egls ahly]. Theambiert ATF for the Shoulder Joint,
Elbow Juint, and Wiist Joirt Bre as per ATF 2001, ATP. 2009, and ATP. 2005 respaciively. Tha wisslion test for the Shoukter Joint, and Etbow
or Wiist laint a_er; aéger ATP 2002, ATP.2004 and ATP.2006 respectivaty. Thmugh wire function, canticutty and electresl molstion tests ag
parformed per :

MECHAMICAL ARM REASSEMBLY - The SPA'S Joinks uncenpo 3 Mkhanical aom integration atage whsre eectical cherks arg parformead
per TP.20GT,

lerCHnHIEAL ARM TESTING - Tha éutgsing aplt-arm is tonfigured on the Shrongback and the Manipulatir Arm Checkout is parformed
per ATP.1832,

FLIGHT CHECKOUT: FORS OPS Chaskout (all vehizles) JSO 15007,

Linitz are manufactured wcer documentad guality sontrols, Thess controls are exercised roughout design procuramant, plasning, '
recanng, processing, fabrizatien, wasembly, testing and shipping of the units. Mandatory napection paime are emploved @t varioun stagas of
fatvication, assembly, and best, GovaMMEn! SOURSA Mspentan i immied 3t vaneus santrol ke,

EEE parts ingpectian it parformes as required by SPAR-RMS-FA 002, Each EEE part [s quedifad at tha part level b the requirerments of tha
Appican: spedification. AN EEE partx are 100% scieaned and burmed-n, 2% 8 MiMTiAT, 36 required by SPAR-RMS-PA 003, by tha supsinr
D24 = performed as required by PADUI on a randemiy selected 5% of parts, madmum b PRECES, Minimum 3 places for 2ash ol nLMberidete
code of pans eceived. Al covity deices are gubjected 1o 100% PIND, Wireis proaured b spacifcabon MILAWY-22750 or MIL-YY-81281 and
inspected ard tesied (o NASA JSCMES0BD Standard Mumber 95A.

Facaiving (nspedtion verifes bt 20 perts racaived 358 3¢ identifed i he procuremont doourrents, thet n physical damage has ogourned o
parte dunng shipment, that e fetaiving SocUTmets provide deguahs tracesbility information and screening dala clearly identfles scceptable
parts. :

Parts urw Inzpacte] threughout manufachow end sazembly 33 approprate to e manfacturing sioge compieted. Thess MEDeCnes NG/t

Printed circult bosrd nepection for raok sepanlion, demege and adequacry of plated Mrangh holer, CoOMpRRant raunting repeastion for
cxamact woldaring, wire [ooping, strapping, ete. Operstors and inspeciom are traived and certified to AASA NHB 5300,4(30~1) Stancerd.
Conrdorimal comting inspaction for Adaqioin prooesalng m parforme uming ultraviolst ot bechniguia. P.2. Board ins@liaton rrapection ncitdes
¢hacia for cormect board irlalistion, ailgnmant of boards, proper connwctor contact mating, wire FoUting, atrapRing of wirss ofc. Post P.C.
Bt irstaliation ifpection includes claaniiness 2nd workmanship (Sparpovernmant rep. mandabary inspwetion peint),

Uit Pre-Accaptance Tiod imspection, which inghudes an audit of iowar tier NEpeCan cormpletion. a5 bulll sardiguration werifcation to as
SeLgn sic (manstetory ifepechion pointl. A unk Test Readiness Raviow (TRRY which inghudes verillcalian of tast parsonne, test coCuments,
W BQuiprrent calibralanvalidation staiue and hardwane oonfiguralion i convanad by QA N Sonjuhction wik Emginearing, Rallabiy,
Configuraimn Cantrod, Supplier ax applicable. and the govarment raprasentative, prior to the start of any fernal teating (Accepiance o
Cruadification). Unit lmel Acosptance Testing (ATR) ingludes ampient parformance, thermal and vittion beshrg {EParigowmmmeTt rep.
Mdtory inspoctian paint, _ _

trevepration of unit b2 Joim SRU « INspections Nclude (jrounding cheks, sonmectors for bant oF pUSNBack contoets, viswal, Seariliness,
miirconneect wirieg ard povwer Up test to The approprate .qu-t Inspaction Tt Procedure (ITP), Joint level Pre-dccapance Tast Inspaction,
incluces an Judt of iwer tler inspection eompletion, as butk conhgurtion verficaion o 26 desigh elo. Joint bavel Avexptarnce Testing {ATP)
mchoes amisert and vibration {est oY SR rep, MANCIIDNY Jspachon point).

M hanical Am Reaesambly -ﬂr\g;{mﬁﬁan of mderarkial arm subasssmbiien o fom the assembled amn. Inspections ars perfiormed at
sach ghase of integradon which includes sfectrical ehacia, thmugh winng Checks, winng rodting, interfee connestors for bart o pmhb-d:_
contacts ¢te, Meshanical Arm Tealing - Stronglbaes asd fiat floer ambient performansa test {Spargommmant . mandatary nspechion point).

Powat-up arm. Vaify na Srake BITE amars. '

repared:  20UUAT by Hilz, Miehaedl

Suparsedes: NiA
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OMRSD Online  Noma. =
Installatian:

OMRED ODnlne Power-up army. Veérily ne Brake BITE mmors,
Turnareund:

Screen Fallure: A: Pase
B: Pags
C: Pacs

Craw Trainkng: Tha crew will by trained Io always EEarve whethar tha arm & timponding property 1o commands. |1 it ismt, apply rakes,
Grew Action: Perform an EVA to chow e arm or jttieon. Dirext Drive may be uiod K overdive brakes.

Operationat Effect: Lo6s of the abillty to drive a joird in all modes of operation. Autohrkes. A wil not stop aulsmatcally 1 there & o failure of aulobrakes . Maro|
brak=a avaltabis.

Mizsion Operste under vamier rated withit appradmatety 10 1 of siruchars. The eritor must ta i to detet that the am i FMEEPONNT Bropedy to
CoNSraints: commengs via window andior CCTV views during ail arm oparstions. mmjmmwhmnmmm-melmmﬂapmm

St from structire,

Approvals:

“unctional Geoup Hame Peesition TFelephone Daxte Signed  Staxus
PN Hiltz, Micrsi Bystanms Erginess 4534 15007 Signad
Tehakibity Molgaand, Lers Faliabikty Engirews 4500 150487 Slgned
}rogram Marsgerant Ofe;  Tapfin, Ron Tahmca Marcges i 4766 150ciET Slgred
Subsystem Marmger Slenn, Gaorge RMS Subsysten harager {281} 4834518 24Mar5d Bigred
“eohical Manage Pegk, Jahn Technical Manager (J5C) P34831 8 3 Mards Signed

i’ Astiess Aevuoswet Lonng Dad EME o Eadarsoe [L5D4FI SIS 20 AP ALnt 2 Cm
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