3PAR - BRAMPRTON (SS5) Critical Items List SRMS
AR AIRPORT RO

CIL Ret#: 2971
JRAMPTON ONTARID LESAJ3 Revision: 0 PMEA Rev: 1
. System: SRMS
Subsystem: ELECTRICAL SUB-SYSTEM
Assembly Dage: Sanm P Amplifier
Part Numberis): S1140F1177-3 S ADF 11778
ham:
Funcdion: Meior Crive Amplifier Assambry Frovides molor voltega based on demang fem tacharmeatar elechronics.

Lommatated the moter drive voliage. Provides hargware curment Imitng, brake
drive, dinect drive functiors and erables backup dive, Provides BITE eimuite and
BITE werificaiion for MDA,

Fallure Mode: Loss of Cument Sensor ¢r Commutation FPSA.

MW Func. Screen Faifures
Criticalby: 2 1R

Mission Phasa: Orsd

Causels): Mator Drive Amplifier Asaembly Commutation FPGA SIG_ABS! or 5G_ABSZ input fail 1o +15Y.
Curment Saneor FPGA CURRENT_SEL ingut fails Io +15v.

Failure effect an
unftiend item:

Lot of @l current serrsor funchions ncuding sansed molor curment te CPL o wisgs demansd 1 buak reguidtor or kess of all esrrmatdation
FPGA huncitons Including moter commutation and MDA BITE cigults. Daka o SPU s loxt CRUEng CPLU T hak. MCIL aubobrakes.

. Woret Case! Unespected motion. Joirt nanawary. Autcbrakes.

Redundant Paths: Autobrakes 1o Safe the System).
Backup Drive.

stention Rationale

Denign:
RexFton and CApaCHOns Ussd in the design 2re sewecied from extablshad ralabilty (ER) typos. Life axpactarsy o imcrawsed by snsurng
that all allowable sirean levels ar derated In aocordance wilh SPAR-RME-PAOTS, AR ceramic and electrolyic sapechors ars routinaly
Subjectad (o MCCOrapic INSNACHGN (1 SCCMHante with tha mquirsse—ds of MSFC-5TD-355.

Tha SFA board s fabrizsated Lty Surfaos Maurt Tachmseagy [SMT). This s a FYWE assemily technology in whikh the componemts are
SiGeTed 1 the seloer pads on the surtace of the PWE. Tha sgnificant acveniage of thie teshnslomy i b enasin the parts on the boarg 1o be
rrre densely packed, ko reduce & svenll volurme ard waight ol e sssembly,

Tha asarmibly [ oCass is Dighly sutifraried. The parts are mooresd on the boards weing 8 compuler contolied “pick and paes” mebthing. The
susnquent anidering cpertion i perfommed Using a Bait furTisa, in which the ime and bmperature thermal profie that the FPWE asasembly i3
wxposad 0 is tightly comolbed and atimized to efdure proper par soldaring aitgchment. The ssaambry |s manufactired under decounenlod
pranciyres. and quakity contrae. Theas controle are exsrcised througivut e sassmbly, inapacton and testing of the Linit. This inspection
mcludes woronanehip, component mounting, exidering, and contornal caating b anaurs thaet it i in acoomiance with the NHE 5309 stamdards,

The SMT lne used far the 5PA FYWE assemnbty has undergone a full qualificetion program. and ascambles produced on this ine are usad in
ulmupmpmgnms.

T cincuit Board design has besn reviewsd 1o snsure adequats conductor wicth end sapargtion and 1@ confirm apprepriate dimersions of
sciger pads and of Gomponent hoit provisions, Farts mounting Mmethods dre controlied in accondance with MSFC-5TD-154A, MBFC-STD-125
and SASD 2573751, Thess doClments raquine appiowd Mounting methods, stres resl and componant securily.

Taxt:

QUALIFICATION TESTS - The 5FA & sultecied o Hhe following qualfication esting:
VIBRATION: Each mxiw of the OM 9 subjectd o Fight Acceptancs Vibration Test (FAYT), Quallfication Assaptares Vimtion Test (QAYT),
. and OQuabficaton Vibrabor, Tests (ST} in accardance with the SPA vibmation Test Procedurs (825508, Tha kvl and duration for FAYT 5 as
per Figure 8 end Tably 2 of 828588, IMe ket are Awglion for DAVT in 33 par Figure 7 and Table 2 of B26508; the leval and duration for QYT 5

: Fung, Bilt Supersedes: Nk
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23 per Figure 8 and Table of B26556. At the and of the three sucsessive randam vibralion test in each s, both directians {+f) of zach n‘
ale is sUbEced 0 3 shock plziue test 25 per Figurs 5 of 825586,

THERMALVACUUM, QM TVAC Test i in acxordance with Figure 5 of the SPA TVAC Test Frocerurg (AIE5AE, with £l
Functional®arametric Test performed of (evals of +60 degress C and -38 degress G, and non-operating at -54 degrees &, Tha Qualilioatian
vacLum ievels during TY&C is 1X107 46 10m of la5s. The tokal fest duration i 7 1/2 eycles. The OM 852 i subjected to a minimum of 1000
hours of llfe teeting ard 1000 pewsr Or-0F cycles.

EMC: The QM is sublecled 10 EMC Testing {lasts CEQ1/CEQD, CEA7. CE01, G502, £506, RENZ, RSDI, ang RSO3 in accordance with the
SPA EMC ley! Procsdure (8284771 based an MIL-5TO-451 A,

LUMIT FLIGH™ ACCEPTANCE TESTS - The FM SPA is subjected I the fellewing ascepdarea leatng;
VIBRATION: FM Acceptance Vibration Teet (AVT) i aocordance with the SPA Vioraton Tes! Procedurs (226585, with kevel and duration ma
piif Fhgure & and Table 2 of B26558.
THERMALNVACLIUM- FM TVAL Test is in aceardares with Figurs 8 of the SPA TVAS Test Procedure (S2£568), with levala of +a5 dedress
and -25 degraes C fora duration of 1 1/2 ovokes. The vecuum kvsis during Aceaptanes TVAT Tast s 1¥10°.5 tor or leas.

JOINT 5RU TESTS - The BRA & tnstad na part of the Joints {amibhent and vibrstion tesis only). The anbient ATF far the Shoulder Joml,
Elbcw Jomt. and Wrist Joirt arg as per ATP.2001, ATP 2003, ang ATP_ 2006 fespacthaly. Tha vibration test for the Shoulder Joinl, and Elbov
o W'rml Jaiedt are 3g par ATP. 2002, ATP.2004 arud ATE 2008 respacthety, Through wine funglion, comtinutty am? electincal isctatian rests ara
parfonmed per TR.Z83,

MECHANICAL ARM REASSEMBLY - Tha 5P A'alnints Undergo a Mechanical em intsgration stage where electrical chacks are performes
par TP 2007

MECHANICAL ARM TESTING - The culgeing tplt-#rm is cenfigured on the Strongback und tha Marspulator Arm Checkoud |5 performed
Per ATP 1932

FLISHT CHECKOU'T, PORS QPS5 Checkout fall vehlles) J3G 16387,

Inzpaction:

Units @re manufactuned wnder documented qualty contrai. Thasa commis are exercited Hrouahett desimn procursmant, planning,
ressiim, proceyeing, fabrication, assembly, besting and ahippeny of the unita. Mandatory inspection polnts ans amployed at varous stages of
fabrication. easambly, and test, Goverrrnaent sourcs inapeetion m invaked at varkous contral levels

EEE parts inspuction o performed as required by SPAR-RMS-PA.DKL Each EEE gart ks qualifed at ihe part level to tha requremsnts
applicabe specification. Al EEE parte ars 100% sefeened and burmesd-in, ws. 8 minamum. x5 required by SPAR-RMS PA £00, bry the auppliey
DPA is performed a= requared by FA_OD3 on a rndomiy selectad 5% of parts, maxinam 5 pieces, minimum 3 pieses for aach jof numbarica
code of pans received. Al cavity devices ane subjected te 1008 RIND. Wirg is procurad ta epacification MIL-W 22758 or MILAW B138T ard
irapectid and tested to NASA JSCMBDE] Skindard Murnber 55A.

Resarang menection verfias that all parts received are 2x idarilined it the procurement doouments, that ne physica damusge fous pcgunmd to
Parts during shipmant, tht the recening docuaments Drovide adeduale recesbility imformation and screening dats slearty Wentifies acceplabia
pars.

Farts ara inspactod threughouwt menufacture and azsembly a5 appropriata to the manufactoing stage cempleted. These InSEactions irclude;

Printed cirgult board nspection (ot rack separwton, damage and adsquacy of plaled through holes, companant mourting inspacton for
corract goldaring, wire oping, strapping, ele. Oparaters and inspeciors ar trained and cartified 10 NASA NHE 5300, 4{3A-1) Standard.
Conformal Goating inspettion for adeuire processing is parformed Leing ultraviolet Bght fechniques. F_C. Beard installtion ingpection inciude
ghecke for comect board installatian, alignment of boants, proces: connecior contact mating, wire routing, strapping of wires s Post P.G.
Board instailation inspechion includes chwtinezs gnd workmanahip (Spar/govsmment reg. mandatsry ins pectan: pont).

Unit Pre-Acceptance Tast ifdpmition, whish includis an aud!! of kever tier Impeciion campletion, a5 bull configuretion verification 1o as
gesigh etc {mandatory Ndpeation point). A tnd Test Rediners Review [TRR) which Includes verification of test parsonnad, e dosuments,
1est equipment calibrationvalidation staties mnd hardwars comgurRNGn i6 Convenad by GiA in conjunction with Engiteering. Relinbility.
Cenfiguration Canirad, Suppie a5 agplissikie, end the government representath, pror to the atart of any formal tealing (Acceptance or
Gualificatian]. Urt lvel Accepanca Testing (ATF) INCdes amblent pfonnanse. thammal and vibradion tesimg [Spargovemmant rap,
mandatory smpection peint),

Irtegrabion of unit io Jeirt SRU - (napections include grounding checks, coreciars for bert ar ptatkack comucts, visual, cheanfiness,
interzamect winng and pewer up test to the approprate Joinl Inspeciion Tesl Prosedurs (ITP). Joint el Pre-Acceptance Test Inspachan,
inzhucies 3 audit of (ower tisr Inspaction completion, 36 Bulkl configuration vwarificalion to o= disign ske. Joint Level Acceptance Testing (ATP)
Includiet ambinnt and vibration iesking {(Spardgmemment rep. mangatery Inspaction paint).

Machanical Arm Razarambly - the intagration of mechanal am subassamilies to fvm T ascambled armn. Inspettiong g patemed o
AAZN phasa af INTAJANGN WILCH Neludms sacitical CRecks, WRRough wirng cesis, witing routing, imerface conrectors for bent ar pustibeth
cortects e, Mechanicel Arm Testing - Strongbeck and fint floor ambiert performance test (Spanigowerrment rep. mandetory inspection poirt}.

OMRSD Offline: Fowsr-up amm. Varlfy no ABE commumication huitires or BITE smars.
OMRSD Ciline:  Wane,

Installation: ‘
OMRSD Online  Powar-up arm. Warify no ABE commurication faikees ar BITE mTors.
Tumamund:

Frapared;  1ESepse by Fung, B Bupersades! NA
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.Sl:run Failurs: & Pazr
B: Pamm
C! Pams
Graw Traiming: The zrew will be ralned 10 A sbddrva whother the arm is regponding propery b commands. IF d isnt, apply brakes.
GCrew Action: Select Backup.

Operational Eect; Cannoi use primany modes af operation, Autobrakes. Back-up is avaable. Am will net slop suomatically if failure of the subrake system has
previously coqumred. Brakes can be applisd manually,

Migsion Oparate undar wernier ratas within apgradmatety 10 R of siructure. The gpemaion must b abte to detect that the am is red Lrding proparty in
Gonxtraints: gu;tnrmnd: wim windcw andior CCTVY views during ail arm spedations. Ao rajectones myst be degigned tx coma no eloaer than appesdmatety
frem siructura.

apravals:

metional Group Harme Position Telaphwore Datn Kigned  Stsdus

winees Hiltx, Michasl | SPAR-BRAMFTON Syshame Enginees 4534 DEMaral Signed

Hiabality Molgiard, Lana ! SFAR-BRAMFTON Reiahbility Ernpginssr 4580 O8Marie Signed

ogram Manapement Offic  Rica, Craig / SPAR-BRAMETON Technical Program Marsger 45502 CEMERE Signed

icEysten Manager Glann, Geoma / JSC-ER RME Subsyxism Manager [287) 4831518 0OMaroa Sigred

ghnical Manager Alllson, Ron 7 J5C-MVE RMS Project Enginer J5C {713) 483 4077  DRADGE Signed

WETF e e nd SRl B Clodst, Dainls STTe oz,  AAS Trmon Loigoniine (wed FEP-Ford3 To pmIS PR o

pearad: 183eps8 by Fung, Bill RMS/ELEC - 657 _ Suparsedas: NA




