SPAR . BRAMPTON {S55} Critical items List SRMS

5 AIRPORT RD
o Refe: 3111
BRAMPTON ORTARIC LOS4)3 Reyision; O FMEA Rev: O
Symtam: 3RMS

Subaystem: ELECTRICAL SUB-SYSTEM
Assembly Dese: Sarvo Power Amplifsr

Part Numbaer[%): 51140F1177-3 S140F 11775

Resm:

Function: Fiker Board Asmambly Fitera 28V to SPA_ Fillers secondary vobagss 1o poaiiion epdoder, commutitor
and aehometer SCU. Provides bachup relay to switch moter be backup drive.

Failure Mode: One Or more ralay contacts stuck tn Noermally Opan pasition.

HW Func. Screen Failuras
Critecalny: 2 1R

Miszion Fhazs; Ot

Gauss{n): Fllter Boand AsSembly Relay contacts stuak in nomreily open posttion,

Fallure &ffect on
unitsng e

e of Mmore motor phase lines faied io backup mode. BIDA outiut is connactad In parabiel with MDA, Backup relay 8(TE wil be annunciated
on ol 6ix joints. MDA inhibit cwerric = loet. TCO BITE may detest ol Migh molor demands and cauas MGIU sutobrakes.

Warst Case! Lows of dnint Dynamic Braking. Systemn unprslested rom subsaguent rke faled OFF.
’unua-n Pather Manual Srakey. '
Sardup Drive.

Retention Rationake

Degign.
Ridays are hermetically sealed types, conforming te MIL-R-2901E a5 dictated &y the desion apoiication. 0 addition, all relays are sereenen In
NASL BT-R-O007 requiremants.  Comtact cumant ahd voltage siregise dre reduced i aocondanes wih the derating rguirements of SPAR-RME-
PADER, [0 ine packeging dasign, smphiasis les been ploeed LDON Melay Mounting to ansumw good heat ransfar and emmunity fom vibration.

The SPA board s fabriceted Lsing Surface Mount Technology (SMT). Thiv is m PWE assamily bethnolagy in which the components are
soigered 1 the solder pads on the sxface of the PWE. The significant actvartags of this technclody i to endble the parby on the board to be
e densaly paeked, 40 reduce o oversil volume and welpht of the accamily

Tha a3sembly process i highly sutomated, The parts are mouried on the boands wming a camputer contralled “pck an place™ maching. The
SLDaMdUTE Abldaning speration by perfemaed veing a balt fumace, [ which the bma and bempershre thammal profile et the PYWE assembly is
expoed 10 s tighlly controlied mnd optimzed By ensums proper par stidening ettachment. Tha axxambly (8 manufactuned vrder documsmsd
procadures dnd quality oontrin. These controls are sxercined thioughout the aasambly, inspacton and testing of the unit. Thia ingpactian
INCRaGess wONaTarship, companent Mourting, sqlcenn g, and confivmal coxting to e that 1 in accordance with tha NHB 5300 atandards.

Tht EMT line usad for tha SPA PYWE ansembly has undergons a full quaification program, and assembies produced off this. lne ane Lsad i
XMt SOSCE DrOGraTTS.

Tina carcun board duign o beer rendeyved (0 ensure aoequate conduetol wicth and SRR AN 1o cONfT approNiate dimensions of
aovcien' pubcha and of component hold provigions. Pars Mounting methads are sontroled in accordances with MSFC-STE-1544, MEFC-5TD-128

and SAGD 2373751, Thwess chsaments reguine appved mountng methods, Stress relief and camponsnt sacurty.

Test:
QUALIFICATION TEETS - Tha SPA b mibjsstivet 1o bhe followdng quakificatcn testing:

VIBRATION: Esch mos of the GM = subjected Io Flight Accaptance vioanon Test (FAVT), Quakfesrdion Acseptancs Viongion Test (QAYT),
and QOuadification Vibration Tests {QVT) in accordanos with e SPA Vibertion Taet Procedure (A28558) Th el end durston for FAVT o
pet Figure & and Tabis 2 of 325556, the vel and Juration for QAT s s per Figure ¥ and Table 2 of R23588; the ewel and duralion for GVT is
as par Figure 3 and Tabke of 828508, At the end of the thees succansive randem vibrabon teet In sach axts, both directions (+/-) of each of the
anis is s bdecied I 3 sheak pubse besd 25 par Figoare S of BME588
THERMALNVACULUM QM TWAL Teel is in sccordance with Figure 5 of the SPA TWAG Test Frocedura (25585 witn full
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Q445 A IRPORT RD
- ciL ret: 37111
BRAMATON ONTARID LES4J3 Ravielon; FMERA may:

Functional/Pammetne; Test parforted ot levals of +50 degrees C and -25 degmes C, znd ron-operatng M -04 degrees C. The Cusiifical;
vacwm |euels during TVAC is 1 X106 torr of less. The tolal test durstian i6 T 12 cyches. Tha OM SPA is subpacted 10 2 minimum gf 1

haurs of e testing and 1000 power On-0O cycles.

EMC: The Qi 5 subjectsd to EMC Testing (tests CEO1/CEDA, CEOT. CAM, CE02, CS06, REDZ, RE02 and RE03) in accardance with the
SPA EMC test Procedure {A2EAT7) baged on MIL-STD-481 A.

UHIT FLIGHT ACCEFTANCE TESTS - The FM SRA EUDeched 1o Hye follwing acoentance eating:
VIBRATION: FM Acecmtancs Verbon Test (AVT) i eccardance with fhe SFA Wisration Test Procedura (BPE586), wih levid and duration as
per Figure 6 and Table 2 of 820568
THERMALAWACUUM: FM TVAC Tesd = in sceardanas with Frgure B of bre SPA TVAG Tast Pracedurs (EEOSES), With Faveds of 48 deqress ¢
and -25 degress ¢ For a duralion of 1 1/2 cycea The vacuurm levels during Accaptandse TWVAD Test s 1 X105 {1 or Jans.

JOINT SRUTESTS - The SPA & texted 35 part of the jolte (ambient and vilration laats urly), The amilet ATP far e Shoulder Joint,
Elbewr Jeod, mnd Wirst Joint ara aa Far ATP. 2001, ATP_Z003. ard ATP 2005 respectivaly. The vibration (ast for the Shoulder Joirt, and Elbow
oF Wiris! lairt a{a 26 per ATR.2002, ATP.2004 and ATP. 2006 respecinely. Through wira funclan, contingiy and electireal isolation tests are
performmed per TR 283

MECHANICAL ARM REASSEMEBLY - Thae 2PA's lainta urdeaga 2 mechanical sm integrallon stage whers amcirical chegks are performed
per TP.20GT.

ME-EHANIEAL ARM TESTING - Tha autgeing spi-arm ia configurad or the Strorgback and the Maniputator Arm Cheakout b getformad
per ATE 1532 -

FLIGHT CMECKOUT: FORS OPS Chackout (sl vehiclas) S0 18937

Inspecticon:

Units are manufactuned under documented quality controls. T conimis ans exercised throughout SeEkgn precursment, pRinming,
FeAivInG, procesamg, fabrication, assambly, tasting And ahinmeg of the unks. Mandatery inapadtion poinks are smpioyed o vanous stages of
fabrication, dasambly, and test, Govemment SoUrce irsprction = Moked 3 vArous. control el

EEE parte inspedstion im parformad A€ required by SPAR-RMS-BA 003 Each CEE part in quaiified 3t the part Level 10 th requirsmants of the
applcable specification. Al EEE parts are 100% soresned and bumed-in, 36 a minimam, & required by SPAR.RMS-PA DOS, by the supplier
DRA is performed as requined by PA.D03 on 2 raridomiy selected 5% of parts. Madmim 5 pisces, minkmum 3 pleges for each Jof numbs
code of parts recaivec Al Cavity Sevices am supjecied o 100% PIND. Wire i proauired to specification MIL-W-22758 or MIL-W-2133 a
inspacied and togted fo NASA JECMBOAD Stardard Mumnber 354,

Recaiving inspachon verifies that all parts recsived 003 1 ioanitied i the procuremont dacyments, that no physical darnege has octuedg to
farts durmg shipment, that the receling decuments provide adequate traceabiity Informuetion mnd ECreanun] data clearty idonlifiey pecepinble
parts,

Farts are inspactad throughout manufacture and assamby a2 appropriste b ths manufacturing stage completed. These Imspectons noinde;

Printed circuit board inspection Tor irack separation, damags and ecequacy of piated through holes, companent mouming mepaction for
cofrect saldening, wine Isertng, #rapping. ®C. Oparatons and indpectors aro irainad and certified to NASA NHE 5300, 4(24-1] Standard,
Conformal ooaling ingpection for adequaim processing (s penfommried using uittinacit light techniguae. P.C. Baard installation irpection includes
checks for contect beard instaliation, aligresinnt of boarda, Propor GoNTECor SoMBEL mabng, win fsting, strapping of wires ete, Poat PG,
Board Installation inegectlon inc/udes cirniness and wakmanship (S patipinermimant rap. mandatory inapaction point),

Unit Pre-Acceptancs Tes! inspaeton, which ingluden on oudit of lower ter Inapottion compiston, &% buit corfiguration verification 1o as
design et (mandatory insoection poitd). A uni Text Rasdinees Revdew (TRR) which inslusos verifisstion of et parmannel, taat dociamants,
test equipment calibrationsvalidation status anct hargwars configuration Is convensd by @A in conjunction with Engineering, Relkability,
Confguration Contral, Spakier 33 dpplicable, and the govemmant represantatie, priof to tha start &f any formal testing (Aocaptancs of
Quaiification). Unit kvl Accaptance Tasling (ATF) inchudeos ambient performance, thenmal and vibmation tasting (Spargovemment rep.
mangatary ingpection point). i

Integration of unit to Joint SRU - Inapectons include groumding checks, connestors for bend or pushbaey oot visyal, cleanliness,
inerconrut wanng ard powi LR kot b i approprinte Joint Inspedtion Tast Procadure (fTPY. Joint lsvel Pre-Accepance Test Inespection,
includes an audil of ower Lisr inspection compistion, 28 bl conliguration verficaton to as decen ebe. Joird lwal Accaptanca Tasting (ATR)
inchedes armbéant ane vibration being (Sparfgovernment rep, mandatory inspection point),

Kachanical Arm Rapssembly - tha Integration of mechanical am stbassernblies try fum the sesembled amm. Inspactons are perfamed at
mach phata of integration wiich ndudes slecirical checis, through wirng checis, wifing muting, imanfaca Coonectors for Bent oF pushback
eontacts wie, Mackanical Amm Tasting - Srongpack and fial hoor amblent perfarmance test (Sratigoverment rep. mendiery Inspecton peint).

OMRSD OfMine: Power-up arm. Varify no Baclap Reisy BITE amomn.

QOMESD Daline Mone.
inFailation;

GMRSD Online Pear-up arm, Vearily no Backup Ralay BITE #mors.
Tumaround: .

: - — Supersedes: NiA
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S48 AIRPDRT RO '
ClL Ref#: 3111
BRAMPTON ONTARIO LESAII Revision: 0 ‘FMEA Ray: {

S¢renn Failure: A Pass
. 8: Pase

C: Pags

Crew Training: The erew will be traird to tUm RS powerta off if beakes (e ba glop am,
Crvw Action: Mone For subsequant failune craw must iwim RMS power swileh ba off n WPy brakes.
Cperational Effect: None. Submequent faiure In auiobraking may cawss jint gy,
Meazion Cparais UNGer vemues rates within approximstely 10 1 of structune, Tha operstsar rust be able b 2ebest tral tha 2rm & rarsa ey property -

Constraints: sommanda vin window andfor SOTY views dunng all am cpmations. Ao Urapcintes mus o casdned 10 come no Closer Ihan approvima
51t from sruchura.

Appravals:

Functional Group Name Forition Telaghone Data Sigred  Status
Enginesr Hitz, Michas! /| SPAR-BRAMPTON Systema Enginaer G55 . OSiarad S
Rty Molgzard. Lena / SRAR-BRAMPTOM Rl hilly Enginoer 45580 OSharad Signed
Program Management OMic  Rice, Craig / SPAR-BRAMPTON Teehrieal Frogrm Managar o5 Oaharga Signed
Subsystem Managar Giann, George / JSC-ER RM$ Submystem Manager {281) 4831616  30Marse signed
Technlcal Manager Allsgn, Ron f JSC-MVE RME Proinct Engineer J30 (13 d53-0072  (SApeSE Sgned

WETV P srunse Arsonance  Consd Ds JSicentt & BME S Edginrmd Lrplasos-2rey  Fosedf .c.'q:’..r.«:fd

. ! MA
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