REVISED 5-7-87

FHEA M. 5.3.7.1

CRETICALITY _ 2/2

LHTT THCACLA

SHUTTLE LCTV DHG M. =
CRITICAL ITEMS LIST £294821-503
: SHEETY | oF 1

FAELURE WINE AHD
CAUSE

FAILURE EFFECT

RALIIMALE FOR ACCEPTAGCE

Lats af colar synchranization.

Filter wheel synchronous molsr has

stopped rotating.

VL
A Pawer InfOff.

v lepul Voltage Prere?u‘lunr.
Dutput Volkage Regulatar.
2994085 -50}

41 -0C Convertar.
Primary 03C/Driver
Sarondary RecL/Filtar
298 H-503

ald Macier Oscillakor
22OSSLT-1

Cla

4} Color wheel Drive
=Gear Traia Failure
-Moinr Failure

Passibla losz of widen
Information dug te Filter
whaal blanking kar
stapping within Tenz FOV.

+

Loss of ni;:inn crikical
cimEva viden.

DESIGH fEATURES

The TWC/loas Adgembly 43 comprised af 16 slectrical subhastemblies; 13 subassomblias
ary ACA Asire deciguad sad fabricated valing ptandard prisisd-¢irceit beard type of
conctructian. Tha rmi-l:g three azcembllen, high u-IuEa panar supply, oscl1lalor,
and siapper motors, are wandor supplisd compenents which hava baan |purfled and
parchazsed according to HCA Specilication Control Drawings (SC01) prepared by engi-
neering and relbability assvrance. Speckfications per the 500 are propared Lo
nitahwsh the daslgn, perforeance, tesl, gqualificaktion, and acceplaace regeiremeats
far a procwrad piscs of sgquipment. '

Partz, matarlals, proceases, and design guidalings for the Shuttle CCTV progrem are
apecified in accordance with ACA 229%503. This docosient delines the program raquire-
mants Far splecticm and comirol of FEF parin. To the saximym gxtent, and consistent
wibh svailabhility, 211 parts hawe been SeloCted from military specifications atb the
Jhd Tovel, as 2 nlalmwa. In addigbon va the overadd selectian criteria, a subsel of
ganerd]l purposa praferved parts hax been daFinad by this document and the R(A Govern-
meat Sptlens Diviston Standard Parts List, In the case of the CHOS and TIL Fanily of
mberpc] rcubbs, devices ave screaned and tesbted o the HIL-STO-OBIC equivalent and
prfured wider ke desigoatiens of HI-REL/ ] amd SHC 54LS From ACA-350 and Tewas
[nstrusents Carp, rﬂsqulluly. Parts not Inctuded in the abave documents have bean
wied bn the design only after & nonstamdard item approwal feom (HSIAF} has bean pre-
pared, submiibed to BallabiTily Assurance Engineeriag (RAE) and approved for ute in
khe specific applicarian{s) dg¥in¢d in thw MSIAF by MASA-)5SC,

Worsk—Casa Circult Amalysss have besn perfarned aad docomented for all circuit
dasignl o demnnakrate Lhat sufficlent operatisg parging ewlst for all operating
conditions. The analysis wag worst cpse—in khat the walue Fer sach of lﬁi variable
parameters was seb to Hejls that wild delve the quiput to @ madimum [or sipimus).

A compengnt dppltlcakion revlew and analysis war comdocied o werify Lhat the appliad
stresks on cach piece part by the tepparature eniremes {denblfied with envireamental
qualificallos tastimg doss not excesd 1he tbreca derating vatuer 1dentiFied in RCA
2355501 .

Is addiklom, aa sbjective gxanination of the Jesign was performed Lhrowgh # POR and
CLR Lo verify that the TWWE/Lens assemhly met specification and contractual require-
sanks.
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FrEA ). __5.3.7.1

CAITICALLTY 32

UNIT IVC/CLA
WG HO. 22348 11-506. =04/

SHEEl __Z.  OF

SHURTLE CCTv
CRIVECAL ETEMS LISY

FALLURE HOOE AND

FAILLURE EFFELCT
i EMO ITEH

ASTIDNALE FOR ACCEFTAMLE

bess of color spnchrenization.

Filter wheal synchromous nator has

stopped vutaklng.

INC

&b  Foner On/OFF.
Output Yoltans Regulater.
2994085 -501

A&F OC-DC Converter.
Primary OSL/0rivar

Secondary Recl/F1iter
224485 -kD3

Al11 Naster dsciliator
22qu827-1

CLA

4} Color Wheel Orive
=Gear Train Failure
~Hotor Failure

TERL

Inpul Yollage Prevegulator.

Possible toss of videa
informatisn due to Fiiler
wheel blamking bar
stopping wlithin Tens FOM.

Loss of -i;ltan critical
ramgra viden,

DESIGH FEATURES (Continued)
BARE BOARD DESPGH (A3, AS, A7}

The design of the associated A3, AS, A7 baardy ix conskrucied From Vaminated
tnpperlt?ad epoxy glass sheets [NEMA =10} Grade FA-4}, PER MIL-P-55617A. Clrcuit
conneckions are made through printed traces which roa from poiat ko point an tha
board surfaces. Every btrace lerminates atb an annular ri The ammular ring
surrouads the bola in mhich & component Yead or Lerminal i3 locakted. This ring
pravides a Foeting for the soldar, ensuring good mechandcal and ebactrical
performance. [ts siae and shape are governdd by MIL-P-S3640 as are trace widihs,
spacing and rauting. Thesa requiremsnls are reiterated iﬁﬂtllitil]] in drawing
notes to further assure compliance, Variallonsy belween the artwork master and the
Final product |due Lo {resgularities af the ekching process) are also conkrolled by
drawing notes. This prevenls making delectlve boards Feom good artwork. Hales which
house s Tead o Lerminal, but serve only bo aleckrically interconnect the different
board Yayers, tontaln stitch bars (ar nechanica) support ond increased reliakiliky.

Tha thru holes are drillad from a drbll tape thes eliminating the pu:sihillt{ of
hunan #rror asd allowing btlght contrul over kals and annelar ring conceatlricil
important raliablilily critarion. After drilling and etchisg, Al cu{per tladdlng is
Vin-laad platsd per MIL-ST0-1495. FThis providas For gasy and reliible soldering at
the time of bagrd asseably, sven ifter pariods »f prolonged storage.

BOARD ASSEHMELY DESICH (Ad. AG, AT)

A1 compsnasati are imsti1led ia a2 manner which asswres makimon reliability.
Conponent laads are pre—tinnéd, allowing Letal wetting of solder Jainis. All Teads
are formed tp provide stress relief and the bodies of large componeats are staked.
Special mounling and handling intlructions are iagluded ia each drawing reguired
after Final aiSEnbl!. Tha board 15 coaked wilk wrethane which protecis against
hunidity and coatamimation,

BOARD PLACEHEWT

The A}, Af boards are seécured in (the slecironics aysembly by gold-plated Becylliom
copper card guider. Cornactiong are mage tn the mether bodrd with blind-—mated
conpectors. Hsengagmnent Jurbng Teuach s prevented by a caver which spass the
bpard's Fres sdpe.

5220 _— L ' A
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FHEA M0, __B.A7.1

CRITLCALETY iz

UNET IVCACLA

SHUTTLE CLTV IHG #0, -
CRIFICAL ITERS LIST __£29482)-503
SHEET 3 OF 11

FALLURE HODE AND

FATLURE EFFECT
ITEN

RAVIDGALE FOR ACLEFTANCE

Loss of color synchranbzation.
Filter wheal synchronous selor has
stopped rotating,

JL18

Ab Porer dasDFF.

v Impul Vellage Prersgul sisr.
Duiput Yoltage Regulabor.
2994BA5-501

A7 DCOC Conwerler,

Frimary 05C/Qriver
Secondary Recl/Filiar
2294886-501

AlY Master Oscillakaor

2295521=1

CLA

&3 Color Wheel Drive
—Gear Traim Failure
—Hntor Failure

Pascible Toss of videa
Fnformat ban dwe to f4)tar
wheel hlanklng bar
stapping within lens FOV.

Loxs of ni;iiun crikical
canera video.

DESIGH FEATURES {(Contiaued)

The A7-A Tow vilbage pawer sopply boavd 45 kalted in placs at € gaintz arpund ks
perinater. Four of these mounting screws alio pass through and Eix down the smaller
A7-B boavd. These two beards are mownted face-to-face, sepavaioed by bhe standoffe.
Edectrical, Intarcannectiens are achieved by Junper wires bekween the bwo boards. The
A7-A houzes a I-pin cannector which brings 1n pawer and signalas from sutzide tha
madula.

The A7 madule includes these twe hoards as well as ?mnr Aransistor 4. TYhe apduly
housing 1x baat aluminum sheet, comprised of twa halves screwad together. The bosrds
and {d ars secured to tha Yower half, and wired together. Then the wpper half 1y
put in place. By oauating {4 diractly is the alewinum housing, good Lhermal

perfarmance is aysurpd.

Fhe ALS assenbly (s a Ltemperalury conpansabed veltage comtrolled crysial asclViator
(TCVEXND} that 1s purchesed to 3 speciFlcation controllad drawing Lhal establishes

kthe reguirements for performance, design, test, and qualification of the wait. The .
prodeck asserance provisions of the decument conlain the identical requirements for
slectronic party and materials as tha Shultle OCTW program and must receiva tha

appraval of RCA and RASA-DSC. Hechanical and #lectrical istegrity #F the assembly

iz conlirmed by both analyzis (design vewiews) and Lest [qualification and acreptance) .
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F

MEA MO, _ 6373

LUNIT I¥CACLA
SHUTILE CCTY : DHG WO, _ Z294019-506. SDBS
CRIFICAL ITEMS LXST DL

CRETTICALETY 212 SHEET [ | oF n
FARLURE MODE AR TATILURE EFFECT
LysE OH E | _ RATIOMALE FOR ACCEPTANCE
Lasz of color synchranization. Possihle loss of widen DESIGH FEATURES {C{antinued}

Fil
sta

I¥C
b

CLA
Al

23

kter wheel syachronous mokor has
pped rokatimg.

Power On/OFF.

Logut Yoltage Freregulator,
Outpul Yalkage Regulator.
259948085=-501

0C-DC Loavarier.

Prisary D3C/Driver
Secongdary Reck/Fllkar
2294806~ 503

Haster Oscillator
229u51-1

Lolor Wheel Drive
=Gear Train Failura
=Hator Failwre

i

information due te filker
wheal klanking bar
stoppiag withla Tens POV,

Loes of mi;iiun cribical
caméra video.

Tha general drrangacent of tha Yans assembly iz bo provide an inlegrated housing,
mator, and circgit board package which can accommodale various commercially aughhh
lenses., fmphasis is placed on sccessibiVity of the lens. its drive componeats, and
Tialt stops. Components whthin the teas assemhly have been wadularized, serving boik
the HLA, CLA. and WLA assemblies.

The Jans bousing structure is & ore-piece casting designed Lo minigize sachining and
provide a rugged dimensionally stable wouniing for the pplical compoaneatls. The hpusing
iz in Lhe form of a right angle. The vertical member interfaces with the front suriace
of tha camerz and the horlrontal mecher yupports dhe drive motors opn the opper surface
with the lens function circuit boards in & tawily un the undersida.

Lens Function Drive Trai

The ivis, zoam, and fecus drives are identical in concept; the anly difference is the
Yower gear ratio ia tha Irds train Lo previde Lhe 2.0-secand end-toend travel capa-
bhility secessary Far the ALL operalios.

The table fon next page) shows tha drive trais parameters with owerall borque margins
Far the three lems Tunctions.

The motor/gear haads ars mounted on the lens Wousisg rather Lhin os the lens, to permit
the d:!_’;rld Tans islerchangeability for Lhe Shutile mission wilh winimum impact on the
actual lenséx. 0

Varigus bypes of solors were consldered For this applicalion, trading off size, pover,
welght, conteal—circwil compleatty, command capability, and qualification status. Fhe
brushless amd stepper-soior types fiL tha package and power requiremenils, the latter +
being Trtferud kecause of its simpliciky, reliability, ano space—qualified staluva.

The selecled slepper mptor (4 s12e=-8. Alnico=9 pn‘le-p¥e:t. permanent-nagnel stepperp

iz wated with a zpur traia gearhaad. Beth umlts are manufaclured by Monaca Mokor Lo,

A 4601 meetral-pilch (46-OP] spur gear sn the gearhead owlput shalt oeshes direckly

?itl the gears which ara & part of the zoem, Fecus, and irvis cing fumchloss on the

ens Dear,

9222

ey Vi,
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UNET
FMEA MD. __R3J1 SHUTTLE LCTY DHG MW -
CRITICAL ITEMS LISY —
CRITICALITY 2E SHEET 5 oF 11
FAILURE HODE AMD FATLURE EFFECT
——. TAMGE OH EHD ITEH RATIONALE FOR ACCEPTAMCE
Loss of colar spnchrondzation, Posshhle VToss of widen DESIGH FEATUAES (Cowtinued)
Filtar wheel gynchronous noler has information dus L& filLer
stopped robtating. wheel blanking bar LENS ORIVE TRAIN PARAMETERS
. stopping within Tans FOV.
AL ' Horst Case: Fime End-] Inpuk Lass Het
A Power n/0IF. Loss of miasion critical Orive| Componenl | Traval ta-Ead |Tarque |Ratic Mo.|EFflclency[lorque |larque
+  [aput Voltage Freregulator. camara widea. (degraes )| (secondebf[ar=in}for Teeth (&) {loz=im}{loz=-in}
Ouiput Mobtaga Regulator.
2994805~ 501 -
Al DC-DE Comvarker. Hokar - - - - 827
Primary 0% /Driver :
Secomdary ReciATilter Gwarhead 0.27 Ta:l an 3.7 18.4
ZZ294886-503 . L agm 150 b.6
#13 Haster Oscillator . Gearhead
220655271 Dutpul Gear b 18.4 50 2.2 52.0
b
Lent Caar 156 3.0

LA Tor;ue Hargin
43 Color wekesl Orive -
=Gear Traln Failure

-Motar Failure
Hator - - - - 0.27
tearhaad 4.27 L. H an 2.6 1 1.1
focus a2 7.5
Gaarhead
Output Gear .3 L1} 1.3 | 3.0
94
Lens figar 156 Hl.%

Torgua Margin

Mator - - - - 0.27
Gearhead D.2? 18:1 (i} Z.b ] e |
1ris s 2.8
Gearhead
Dutput Gear .3 &1 1.3 | 3.0
b
Lens Giar 156 5.0

Forque Margin
Ei.
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UNIT TYCACLA
FHEA No. __ 6371 SHUTTLE CLTV DMG MD.  2794819-S06. SORS
ERITICAL TTEHS LIST _
SHEET b oF L1

CRITICALITY 242

FAILURE HIDE AkD
.. CALSE

FATLURE EFFECT
ITEH

EATIOHALE FOR ACCEPTARLE

s3 of tglar aynchroaization,
1 er wheel synchronsus malor has
opped rotating.

Power Dn/OFE.
Enpult Valtaga rrererhlw.'
dutpul ¥ollage Regulater.
1999885-501 .
0C-0C Canverter,
Prinary 05C/Driver
Secondary Reck/Filier
229488 R~-503

J masier Oscillator
Z29R%2T=]

Colar Whesl Brive
—Gear Train Follure
—+#otor Fajlture

1R

Festibley loss of video
jaformation dus to filter
wheel blanking bar
stopping within leas FOV.

Less of misghon critical
camira video.

CUALIFICATION TEST

For Qualificalion Test Flow, see Table 2 Jocated al the frond of tkis book.

5-224
ECSATIRERY £ 5
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' LUNIT wC/ACLA
FHEA nO. __B.3.7.] SHUTTLE CETY : DG MO .
CRITICAL ITEMS LTST -
LATTTCALITY 12 SHEET 7 o 11
FAILUAE WODE AMD FAILURE EFFECT
LALSE OH ERD ]1TEN BAVIONALE FOR ACCEPIANCE
Lozss of coler syachranization. Possibla tons of viden ACCEPYANCE TEST
Filler whae! synchronous sober has Information dus Lo filtar '
slapped ratating. whaal hluking bar The CCTW cystoms® IVO/CLA bz suhjected directly, whilbowt wibratisn iselators which
stopping within Yems FOV. | wighl be wied 'In their ngrmal tnstallaiion. ta the feilawing testing;
v . Kpest Casg: e Vibratioa: 20-80Hz ; 3 d8/0gt-risa fram 0.00 G2/Hz
Ab  Power Oaf0fF. Loty of missien orilbcal . BO0-150 M 0.04 G~/Hz
*  [rpul ¥YoliLage Preregulator. camara vidga. . A50-750 Hy; =1 @710 Ock-slops
Oukpat Yeltage Regulator. Test Ouratlon: 1 Winuke per Axis
2 9948085-50) Test Lewel; 6.1 Gims
A7 O[-Df Coaverter,
Primary B5C/Driver * Thermal Yacuum: In a pressura of o5 Torr, ths tenperature £hall be as
Secongary Reck/filier - fol lows:
Z2AR6-5D3 '
Al Kaster Qecillator 125* F: Time to skabllze equipment plus b hour
22955271 ’ £5* F: Time to stablipe squipment plus b hour

125* F: Tine to stablize equipment plus 1 hayr

CLy . Fhe TYCACLA may mob have been subjected bo the vacuwn condiklon.
43 Colar vhesl Drive
~Gear Traia Failura for hccaptance Tast Flow, see Table | locabed at the front of this beak.

-Hator Failura
QPERATIONAL TEST

In urder to warify that CITV compenenis are nperallonal, a test must verdfy the
bealih of all the cowmand ralatad componencs From tha PHS (AFAL] panel swiich,
thruwgh the RCY, through the sync 1ines ta the Casera/PTV, to the Comera/PTU cowmand
decoser. " The test owst adso verify the caswmra's ability te produce videa, khe WOUI'g
ah“it: Lo ravte videa, amd the manitor's ihilltz o dlsplay video. A similar kest
wowkd be perforwed te verify Lhe HOIN cammand path.

; I orbiter TestfEn=flight Test

1. Fower (CTV System.

2. Via tha PHS paned, select » wondtar a5 destinakbon and the canera under
tesl a5 source.

3. Send “Lamura Power On* ¢ommand from PHS pansl.

4, Salect "Exlaraal Srm:“ on mond bar,

§. HDbagrva wideo displayed o0 woniter. Note that 1 wideo on monilor is
syachranized [i.e., shlahle raster) then this indicates that the camara
iy receiviag compnsite sync From the ROW and that the camera is pruducing
spnchrani zed videa.

B. Sard Pan, TiIL, Facws, Teom, ML, AMD Ganma cemmands and visuallp (either
via the monitor or direct chiervalioa) verify oparalion.

7. Salact downlink as destination and cameva umdar Cesl a5 source.

B, Doserve vides rowted ta downlink.

9. Send "Canera Power OFF" ¢ommand wla PHS panel.

10 Repaat 5iecs 3 throwoh 9 ewcenl istue fommands via the HH rowmnand nalk.
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UMIT _ INEACLA
fHEA B, _ B.3.7.1. SHIFTTLE LCTY OhG NG, 2294019-506, 087
CRETICAL TTEMS LISF 2204821 -50%
CRITICALITY 272 —— SHEET A oF 11
FATILURE MODE AHD FAILLME EFFECF .
__CAUSE 1VEM HATIOMALE FOH ACCEPTANCE
oss of color Syoachranization. Pessible 1ass of video QA INSPECT ION
ilter wheal synmchroapus sotor has | lafsrmation dus te Filter .
topped rotaling. whesl blanking bar Frocuremant Comtrel - The TWACLA EEE Parts and hardwarg 1tems are procured frgm

stopping withis lens FOV. | appreved wendors and suppliers, which ncot the requiraments sel {orkdh in tha (CTY
comiract and Quality Plan Work Svaiement (WS-2593176). Resident DCAS persoans]

¥L Horst Caze:! review 411 procurement docemenks to astablich the nasd For GSI on selected paris

i Pawer Dn/0OFf. Lesis of mission critical .| [FAl S17}.
Input Voltage Preregulator. camera video.
Dulput Yoltage Begulater. Incoming Inspectien and Storage - Incoming Quality imspectloms are made on all
29940885-501 recedved malerials and parts. Resultis are recorded by lob and retained in File by

! DC-BC Converter. drauing and coatrel nunbers’ for fulure refersnce and trictahi'litg. All EEE parts
Primary 053C/Driver ) ary gubjacted ko incomisg acceptance testa as callad for in PA] 305 - Incoming
Secondary Hecl/Filter Enspeciion Test Jastrucklons. Incoming Flighh parts are further precessed in
2204B86-501 atcordance whith RCA 146604 - Preeonditfoning asd Acceptance Requirvements far

13 Haster Dscillakar Electroalc Parts, wilh the exceplion that DPA asd PINO Lesting b5 noei performed.
2295R27-1 Hechanical items are inspected per PAT 316 ~ Incoming Inspectisn Instructions for

mechanical 1tems, PAl 305 - Incoming Quality Costral [nspectios Iastruction. and
PAL 602 - Precedure Ter Processing Pocaming or Purchased Parts Designated far Flight

L& Use. Accepted 1tewms ars dalbvered to Matarial Contrellad Stares and reiainad
} Color tikepl Drive under speciflied conditions vntd) fabricatien §s required. Hon-—coafsrming malecialy are
—Gear Train Failure | : held for Material Review Board {MRB) dispositios. (PFAI-30T, PAI IQC=R1}).

—Hotor Failure
Hoard Asaeqply & Tesi - Prior ko Lhe clart of TVC or CLA bokcd assoembly, all Items

are varified te be corract by sieck room perssnnel, a3 Lhe dtems are accomulaied b

form & ik, The iktaas ave verified I?.lil‘l b; the uﬁeratnr who assemhles the kit by
checking againgi the ar-buili—parts-list (ABPL). D{AS Mandatery Enspeclios Pointi

ara designated For 211 printed civcull, wire wrap 3od welded wire hoards, E‘l“

harness conneclars For soldering wiring, crioping, solder splices and quality
:nrlﬂmnshie prior ko coaLing of the component side af boards and slemlilng af

ArnasEes. : - ‘

IVl Doards

Spechfic TVC board assenbdy and test Instruckions are provided is drawing naoles, and
* applicable documients ava called ouk in the Fabrication Peocedore and Record
{FPR-Z2180%) and parts Tist PLZZ94019. Thesa inchwje shuklle TWC assembly aotes
2503668, Procass Standard RIV-566 2286881, Process Standsrd — Bonding Velcro Tape
2200069, Specification Spldering 2280743, Specification Haoe Flate Application
HGIETY, Specification - Crlaplag 2200B00, Specification - Donding and Slaking
2280678, Specification - Urethame coatimg 2280877, Specificalics - locking conpound
2426016, Specification Epoxy Adbeaive 2000085, Spacidicalion — Marking 2280876,
Spulﬁc.it;:n = Workmanship BO300G35, Specification = Bonding and Siaking Z2280875.

F10R 5226 *
; P LY lq"l.f.r
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FueA wo, _ B30

CRITICALITY 22

INIT WCACLA
SHUTTLE CCTW OKG WG,

CATTICAL ITERS LLST =
SHEET 9 (1] 11

FAILURE MODE AN
CANSE

FAILLWNE EFFECT
ITEH

BATIINALE FON ACCFFTANCE

Loss of color aynchroniration.
Fitter wheed synchronous sator ha:z
skapped rokating.

IvC

ﬁ_ﬁ PFower dns0Ff.
Input ¥oltage Prﬂra?u'lalor.
Oulput Yeltage Regulakor.
29948485-501

Al OCOC Coaverter,
Frimary B5Cs0river
Secondary Rect/Filler
2294 hda-50]

AlY Haster Dsclllator
22955271

CLA

A3 Colar Hhazl Oriva
-Gear Train Failure
=Matar Failure

Fazilbla Tesi of wvidao
information due Lo Filter
nhas1 blanking bar
skopping within lens FOV,

Lass &f missiom critical
camera widem, -

JASINSPECTION (Coatinued)
CLA Beards

Specife inskructions are given in assenbly drawing nates and spplicakle decunenis
calted sul im the fabrbcation procedurs and record {FPR-Z3070G8) snd Parts List -
PL 2M7808. Theas includs wire connactien Tisk 2205M3, Mates - wida angle zoom
lans sssy 2303191, Precess Standard — eonding stahking, potting, mcatm]aling
2200878, Specificakica - drethane proatsckiva coating 2280877 and Horkmanship

Spec G005,

IYC Assembly and Test - An ppen bex test 11 performed per TP=1T-2294519, aad an
Acceptance Fast per TP-AT-229481%, inclwdiag wikradfon snd thermal vacuum, Forgques ars
specified andwitaersed, traculnlu nynhers are recerded and calibrated tools are checked
prior ko wse. RCA Qual bty asd OCAS daspections are performed ab the completion of
:Fu::iﬂud FFR cparaliony in accardance with PAN-204, PAI-285, PAL 206 and PAL Z17.

DCAS paryonngl wilnoes TUL batbon-up and cribical Larguiag.

M;_M]_!M - An open bom fast i3 perforesd per TP-IT-220462%, Acceptance laest
pir TP-AF-2294820. Torquey are tpecifiad and wilnessed, traceabiVily mumbers are recarded
and cabibratad tasls are cheched prine b via. RCA {luality and DEAS daspections are
performad at the completion of specified FPR operations in accordance with

PFAL 204, PAE-2D5, PAL-21Y and PAL-402. DCAS persondel wilness HLA butbon-wp and

critical terquing. :

TNLACLA Assently and Tesk ~ After 3 TVC aad a CLA have baen tested individually,
ikey are wated ard a final acceptance beak ix performed per (P-AT-2204819, lnc{uﬂing
vibrathos and thermal vacuun enviranmeats. RCA and DCAS personngl momitar Uhese
tasts and reviaw the accepiancs tesy dalafresults. These personsal alse inspect
after all repair, rework and recast.

Preparation for Shigmeat — The TVC and CLA are separaied prior to shipment aftar
fobricatisn and testing s complate. Each s packaged accarding vo CCTY detter 8010
and ZZ00746, Process standard Tar Packiging and Hamdling guidelines. ALY relaled
documentathom including assambly drawings, Paris List, ABPL, Fesl Data, eke., I3
gathered and hald 1n a documentation folder asshoned specifically to each assembly.
This Folder is retaboed For reference. An EXOP ?: prepared Ter gach assy. in
accordasce with the requiremsnts of Wi-2593176. RCA IIJE and DCAS personnel wiktness
crating, packaging, packing and -arklng. and review the ETDP for completeness amd
acLuracy. :
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UNIT INCACLA

FrEa vp. __ 5170

CALFICALINY i

SHUTELE LCTY OHG wE.  _ 22940]9-506, S00f
CREFICAL ETEMS LIST FHAAZ 1-50}
SHEET k1] oF 11

FALLUAE WODE AND
CAISE

FAILURE EFFECT
Y EHD ITEH

ROTEOMALE FOR ACCEPTAWCE

Loss of colsr synchraniraiion.
Fllter wheal synehronous entor has
stopped rétaking.

jyc
A PomEr OnsOff.

*  Inpul Valtage Preregulabor.
Qutput Woltage Regulator.
29048485 -541)

Al O{-OC Conwertier.
Primary DS8C/Oriver
Secordary Rect/Filtar
2294886-501

AL3 Master Dscillakor
22055271

(LA

Al C(alar Hhcel Drive
—iear Frain Failure
—Hotor Fallure

027un

Possikle loss of Videa
informakion dus to f1lder
whaal hlanking har
shapping withyn lans FN.

Worsk Lags:
Loss af misslon oritical
caora vidoa,

EALLURE HISTORY

TOR WGASS Log MI730 2204824 CLA S/W DO7-5402
TDR MbA76 Log #0736 2394821 CLA 5/W DOT-582

! Acceptamce Fest Failure, Box Level, Thermal Wac-Cald Environment. Lol
wheel stopped with Eurn on ooband.

Cause: Haler geavimg prelosd ta high,

Correckive Ackion: Hotor retwraed to vandor for analgsis and repaie. Veodor revised
assembly procedure and imtroduced additional Leating ovar tenperatura.

10R WGS69 Lag #OTI% CLA 5/M FOOS-507

Bescrigion: Prelaunch Failure, Boe Laval, Aobient Environment. Wheal will not Taock:
Fmpreper Frequency. Unik returned from HASA K30 leg #21. .

Lausg: InbLlal {ovestigation revealew muter drive signals incorrect. Further
tovestigation resulted in additicmal Jallures due to inadvertant shorting of
companenks durlnﬂ trovbleshosting, Unable Lo determine cause of initial probVem due
ta additional induced fallures.

Carrective dction: Board-extensive revork-raplace following parts: U7, wa, iil. 18,
Ui, Unl, w4, w15, 06 & v8, vS, U0, U4 & BT of AT bsard U2, 2 & (3 A board parts.

b-228 _
RSN I Sy ) Al
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uNIT ' -
FMEA wO. __6.3.7.1 SHUNTLE CCTV DWG NU. _ F2MH19-508, SO/
CRITICAL ITEMS LIST
CALEICALITY _ 242 SHEE] 11 OF n

FAILLRE WOOE AMD

FATLI;RE EFFECT
0y £l _[TEH

RATIOMALE FOR ACCEPTAMCE

Loze ol colar synchranization.
Fliter whirel syachronows sober has
siopped rotaking.

L]

A Pawer OnS0FF,

*  lnput Valtage Preregulator.
Oukpul Voltags Regulator.
2994345501

4l 0C-0C Lanvertar.

Primary DAC/Driver
Secondary Reck/F1leer
22038060-503

413 Haster Dscillator

22954271

L.

g1 Calor wheel Drive
—hear Trawn Failure
=Hator Faklyre

fossible Yass of viden
Informat bna due 4o filier
wheal blanking har
stapping withia lens FV,

Lass of mizshan critical
camera video.

OEEEATJONAL EFFECTS

Loss of vides. Possible Tass of major mission objectives duse Lo Toss of AHS cameras
ar ather vequlred comeras.

CRIW_ACTIONS

If possible, continua #HS operatlons uskng alternative visual cues.

(REd TBAEMING

Lrew should be trafmed o vse (wssible altarnativea Lo (CTV.

HLSSTON COHFTRAIHT

Where possible, precedures should be desigoed 50 they can ba accomptished without

CCTy.



