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FAILUME HODE ANMD
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FATLURE EFFECT
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BATIOHALE FOR ACCEFFANCE

ilter wheel synchroncus matar has
woppad ratating.

i
& Powar On/OFF.

Input Voltage Preragulator.
Oulput Yoltage Hagulater.
24na5-501

? DC-DC Conwverler.
PFrivary B5C/0river
Secondary Ract/Filter
J294EBA-A01

13 Haster dscillavar
Z295527-1

L&

] Calor Wheel Oriwe
=Ggar Train Failors
=Hotor Failure

Pozsible loss of vidao
informatlon due te Filter
whael blanking bar
skopping within lens FOV.

Horst Case:
bocse of mission critical
canera video,

1

BESIEH FEATURES

Tha TWC/Lens Assembly 15 cowprisad of 16 ¢lectrical subassenblies; 13 subassemblies
ara RCA Aztra designed aod fabricated usi-T standard pristed-circult board tl?e of
construckion. Tha remainimg three assemblles, high vo1tlﬂa pawer supr]{. asclilakar,
and stepper wotars, ara vandor suppliad components which have been specified and
purchased accordiag Lo RCA Specification CLantrol Drawings (5CDs) prepared by angi-
neering aad reliability assurance. Specificatians per tha SCD are prepared ko
establish the Jesign, parformence, test, qualificatien, and acceptance rietqulrespnks
for a procured piece of aquipoent,

Parts, materials, procesies, and design guidelinas for the Syt CCTY progran ars
speci fled in accordance wite RCA 2295503, This documant defines the prnirar- require-
menks far selaction and contral af EEE parks. To the maxinuw extenk, and consistest
with availability, all paris have besn selected from milikary speciflcations at the
JAM Tewel, as a minisum. In addition to tha overall selection criteéria, a subsat of
genaral purpose preferrad parts has been defised by thls document and the RCA Govern-
acnt Systems Divigion Standard Parls List. Te the case of tha CMOS and TTL faolly of
microcivcuits, devices are screened and bestad to the WIL-STD-BA3C equivalest and
procured uader the designations of HI-REL/3W] and SHC 54LS from RCA-350 amd Tewas
Instruments Carp, resqe:tiunlr. Paris not included im the above docunents kave boew
used in khe design anly after & nenstandard btem approval farm (N3LAF) has bees pre-
pared, svbmitted Lo ﬂn1iahi1it¥ Assurance Engineering [RAE) and approved Far use in
the specific application(s) deflned in the WATAF by MASA-JSC.

Worst-Cage Circuit Analyses have been parforwmed and documented for al) clrcudt
designs to demonstrate that sufficiend sperabisg marging exist for all operating
conditions. The analysis was worst fase-in that the valwe for each of ﬂ:ﬂ variahle
paraneters was set to 1imits that «i1l érive tha sulput ta a wawisum (or ainioua).

A component application revlew and asalysis was conducied Lo varif{ that the applied

stress an each piece part by the temparature ectrenes identifiad with eavirnameatal

g;g;ificatinn testing does nut exceed the strass deraling walwes identified in BCA
L03.

In addition, an ohjective examination of Lhe dacipgn was parformed through a MR and
[OR to verify that the TVC/Lens asseably met specification and contractual require-
nenks .
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FAILURE HODE AND FATLURE EFFECT
CAUSE — BATIONALE FOR ALCEPTAMLE

Filter wheel syachrenous motor has
stopped rotaling.

I¥C

A5 Pawer UnsDFT.
Tapuk Yoliage Prevegulator.
Qutput Volkage Regulator.
2934885-501

41 OC-DOC Lonverter,
fripary DS/ Mriver
Serondary Rect/Filter
z204Bd6-503

Al3 Master Oscillakar
220553T-1

CL&

Al Celor Hheeld Drive
~Bear Train Fallure
—Hotor Failure

027390

_OW EMD [TEH |
Possiple loss of »lden
inferoalion due to Filkar
wheel blanking bar
stopping within Tens FOV.

Loss of misslon critical
camera videa.

OESIGH FEATURES {Continuad)
DARE BDARD DESIGW (A3, A, AT)

The iesi?n of the assoctiated A3, 46, A7 bpards is conskructed from laminated
capper—clad epony glass shaets (HWEMA G-10} Grade FA-4), PER HMIL-P-556174A. Circuit
canaections ara mada through printed traces which run from peint to point on the
baard surfaces. Every trace terminates at an acsular ring. The annlar ring
surrpunds the hole in which 4 romposant Tead or tarminal ?s located. This ring
provisas a Footing for the solser, ensuring good mechanical and electrical
perfornance. Its siza and shape are governed hr HIL-P-55040 a% ara trace widihs,
spacing and routing. These requiréments are reiterated speciFically in drawing
notes bo further sssura compllsace, Variations betwesn the artwork master and the
final product ldue to irregalarities of tha ¢tching process) are alzo contrallad by
drawing notes. This prevants saking defective_hoards fron good artwork. Holes which
house no bead or tersinal, but serve only to electrically interconnect the diFferant
board layers, contain stitich bars for eechanical support and increased reliability.

The bhru holes are drilled From a drill tape thus elininatiag the
human ercor ané allowing tignt control ever hwle and annular ring concentric
important rebiability criterion. After drilling and stihing, all copper cladding is
tin-lead piated per MIL-SID-1495. This provides for sasy and reliable solderiag at
the time of board assendly, even after pariods of proloaged storage.

pa:sihilit¥ af
ty. an

BUOARD ASSEHELY DESIGN (A3, AB, ATY

AV1 components are installed in a asnner which assuras paximm reliability.
Componant leads are pre-tinned, alluwing tatal wetting of seider joints. A}l leads
ara formed to provide stress relief and the bodies of large companents are skaked.
Spacial msunting and handling iszstructions ara included in gach drawing required
after tinal assenbly. The board is coatad with urakhane which prokacts against
hwidity and conkamination.

BOARD PLACEMENT

The A3, A6 baards are secured in the alectranics assembly by gold-plated beryllium
copper rard guifes. Connecthons are made ta the woihar board wibh bYind-mated
conneciors.  Miengagemant during launch s prevented by @ cover which spans the
board's Fres edge.
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FATLURE MODE AHD
— CMGE

FATLURE EFFECY
i EHD ITEH

BATIONALE FOR ACCEPTANCE

Filtar wheel synchronous motor has
stopped rotating.

I¥C

At Powar On/OFf.
[npuk voltage Preregulator.
Qutput Volkage Regulator.
2994885~ 501

&1 0OC-DC Converter.
Primary O05C/0rlver
Secondary Recb/Filter
2299865503

411 Master Dseillator
L9552T-1

LLA

43 Color Whezl Drive
~Gear Train Failura
=Hotar Failurse

Possihle Yoss af video

information dee to filter
whee1 hlanking bar
stopping within lens FOV.

Loss af sission critical
camera video.

BESIGH FEATUGES {Conkfnued)

The A7-A lgw veltage pawer Supply board is bolted in place at 6 poinks around iks
perimeter. Four af these ssuaiing screws alea pats throogh and tie dowa the smallar
AT-H boird. These two bsards are mounted face-to-face, separated by the staadeffa.
Elecirical interconnactiens are achisvad by jumpar wires batween the twa boards. The
AT—n]hauses 2 M-pia consector which Brings in puwer and 5igrals from outslde the
module.

The A? medule includes these bwn boavds as well as vwr Eransistar 4. The mndulas
housing is bent aluminun sheat. coaprised of two halwes screwed Lagether. The bomrds
and {4 are secured Lo tha lower half, and wirad together. Then the upper half is
pot ia plare. By wounting @4 diractly Lo the @luminun housing, good L wrnal
performance is assured.

The A3 #ssembly is a temperaturs campensated voliage cantrolled erysial oscillater
{FCVCNO) that is purchasaé to & specification coetra)le# drawing that establishes
the requirements for performanca, design, test. and quallficatian of the unit. The
product assuranca prawisions of the document cantain the {dentical requirements for
glecironic parts and matarials as the Shuttla LCTV prograa and muct rocaive the
approval of RCA and MASA-JSC. Mechanical and electrical integrity of the assenbly

is confirned by both analysis {dasign reviaews) and test [qualsficatian and acceplance}.
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FALLURE WIOE AHD
CalSE

FAILURE EFFECT
OH EHD LTFH

RATEOMALE FOR ACCEPTARLE

Fittar wheel aynchrongus moter has
stopped rotaling.

'] R

W Power DndOFF. :
Input Volkage Preregulator.
Oukput Woliage Regulalor,
2994045501

57 O0{-OC Lonverter.
Primary 05C/Oriver
Seenndary Recks/Filkar
2294506-505

413 Hasker Oscillatar
2295077-1

CLA

&1 Calar Hheel Drive
—Baar Train Failurse
—Maior Failure

020K

Fossible Voss of wideo
informatdian dua to Filkar
wheal bloaking bar
stopping within lens FOM.

Logs of -i;:inn ¢ritical
canara widen.

QESIGH FEATURES (Comtivued)

The goneral arranpgemant af the lans ssseably is Lo provide an integrated housieg,
mntor, and circuit board package which can hccormodate varigus commarcially avallable
Tencaz. Ewphasis is placed on accasgibility of tha Jens, its drive compoments, and
1imit stops. Compunents within the Yens assembly have been modularizad, sevviag both
the HLA, CLA, and LA assesb]lies.

The lens housing structura ixs & one-piece castiag designed to nialmize machining and
provide a rugged dimansionally sktoble sawntiag for tha optical CT?“MHI The housing
is in the Forn afF a right angla. The vertlcal womber interfaces with the Froni surface
af the camery and tag Borizonkal member supports the drive motors os the vpper surfuce
with the lens . function circuit boards in a cavity un tha underside.

Function Drive Trai

The irls, zoon, and Focus drives aré bdentical s concept; tha only difference is the
lawer gear ratio in the iris train ta provide the 2.8-second end-ko-end travel capa-
bility necessary For the M.C operation.

The table {as next page) shows the dvive trais parameters with overall torgque narging
far the thras lens tuenctions.

The motarfyear hoads are mounted on the lans bausing rather Chan on the lens. to persit
Lhe d:sirﬂd lens interchanyeabitity For bhe Shutile mission with misiswn japact on the
acbua BMSHS.

Various kypas of motors werg consbdered For this application, trading off sice, power,
weight, cuntrul-¢lreuit complaxiiy, command :apnbill]it]. and qualification skatus. The
brushless and stapper-mokor Lypas fit the pachage and power requirsments, the latter
baing preferred becavse of iis simplicily, reliability, and space-qualified status.
Tha ngmed stepper mokgr {a size-B, Alnico-9 pole-piece, perwaneni-magnet steppar)
j5 mated with a spur train gearhesd. Both wnits are manufactured by Honaco HMotor Co.
A dd-diametral-pitch (38-0P} spur gear ¢n the gearhead cutput shaft meshes direckly
qlth the years which are a part of the zocs, focus, and irls ricg Functions an the
BN gear.

o164 ooy - A
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UNIT _ TYL/CLA
FMEA M. .2.8.1 SHUTTLE LLTV MG M.
CATYILAL ITEMS LIST _ 742503 000
CRITICALETY 72 SHEET F| ar 1h
FATLURE HODE AND FALLURE EFFECT
CAUSE O4 ENO FIEH _ RATTIMALE FOR ACILEPTANLE
Possible Toss of vige? DESEGH FEATURES (Conkinued}
Filter wheal synchronous agior has information dug to filter
slopped .rﬁl‘.al'.i:l;. whasl bhanki bar . . LENS ORIVE TRAIM PARAHETERS
atapping within Tans FOV.
Morat Lase: Time End-| Input Loss Kel
E'E Pawar OnsDfF. locs of alsslon critical Orive| Covponenkt | Trawel to-End |Torque [Ratio Mo JEfficieacy|Terque |Torqua
Input Vollage Freragulator. camgra vides. [degreas) |{seconds) | (oz-1n]) Jor Teath {X) {ez-in}|(0z-in)
fukpuk Yolkage ﬂl!gl{'itﬁl'.
29940885-501
A? DC-BDC Converter. Hukar - - - - b2
G5C/Dri
E:::ﬁ;:rr Eeci;:?{tnr Gearhead .27 L H ao 3.7 vA
2234886503 Zaom cearhand 154 6.6 :
A3 Haster Qscilllater 2
Butput & 4.4 L ] 2.2 | 52.b
22955271 pu ar " H %
Lans Gaar 154 18.0
LLA - Iuraue Hargim
Al Calor Wneel Oriva AR I
—EBear Train Failure . . _
—Hator Fail
ariure Hatar - - - - 0.27
Gearhead n.zr 48:1 a0 2.6 | 103
Facus 292 1.5
Gaarhsad
Jutput Gear in.3 50 1.3 | 30.0
a6
Lens Gear 156 1.0
Tarque Hargie
3:1
Matar - - - - k.27
Goarhead 0.2r7 48: 211} 2.6 | 1.3
Iris 105 2.4
Gaarhead
(duiput Gear 1.3 G 1 1.3 | 6.0
a6
Lens Gear 156 5.0
Tarque Margia
ﬁE]
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UNIT TWCACLA
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SHEEY s OF il

FAILLURE HOOE AND
CAUSE

FAILURE £FFELCT
O END EFEM

RATIOMALE FOR ACCEFTANCE

Filter whes] syachronnus motor has
stopped rotakting,

VL
bk Power SnAOfF.

[nput Yolkage Preru?uiatnr.
Butput Yoltage Ragulator.
299488 5-591

a7 DL-DC Conwarker.

Primary DSC/Driver
Secondary RectfFilkar
Z204BAG-503

A13 Haster dscillator

22955271

CLA

31 Color Wheal Orlve
—hear Train Failure
=Hptor Failurs

1140 il

Possible Yoss of video

informakion dua to filter
wheel h1ankin? bar
stopping withis lens FIOV.

Lass of mi;siun critical
casera video.

(UALIFICATION TESE

For Quatificatian Tesk Flow, see Tahle 2 located at the Fromt of this book.

=168
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CRITICALITY 22

UNIT
SHUTTLE CCTY WG WO, 2294B13-G0§, S04/
' __220482]1-803

CRITICAL ITEMS LTST
SHEET i} oF  _J4

FAILURE WODE AdO
LAJISE

FAILURE EFFECT
0N END ITEH

BATIOMALE . FOR ALCEFTANCE

Tilter wheal synchraneus motar has
itopped rotating.

e

W Power OnJDPF.
laput Voltaga Preregulator.
Dutpul volLage Beyulator.
2954B85-501

4} B-OC Converter.
Primary OSC/Briver
Secaondary RecksFilter
2194086-503

W3 Haster Oscillator
2a05627-1

L&

13 Lolor Wheel Orive
—Gear Train Failure
=Hotor Failure

Posaibla loss of wideo

information due 16 Filter
wheel blanking bhar
stopping uith?n Tens FW.

Loss of missisn critleal
canera vidao.

ACCEPTANCE TEST

The CLTV systams' TWOAOLA it subjacted directly, wlihout wibratien isolators which
might be used in Lthelr nproal installatien, te the following Lesking!

* Vibration: 2000 ; | dw‘nﬁt-rha From 0.01 GZ/Hz
50-350 Hr; .04 6*/Hz
390-750 Hax: -3 o8/1d Oct-sppe

Test Duratioa; 1 Miauka par Axis
Fust Leval: .1 Gras

» Thermal Valuuo; :’"Ii pressure of 1x19-% Torr, the temperature shall be ax
o] Dowrs ¢

125° F: Tine to stablize aquipagnt plus 1 houer
25° F; Tina to stablize equipoent plus 1 hour
125" F: Tine to stabliza aguiprent plus 1 hour

The TW(/CLA way mok hava been subjected to the vacuum candition.

Far Acceptance Test Flow, sea Table 1 located at the Firant of Lhic baok.

OPERATEQHA, VEZT

In order to werify that {CTY components are operatianal, a test wust verify Ehe
health of all Lhe command related composants fraa the PHS {ATAL] paned swiich,
through the BCU, through the sync 1lnes to the Cxera/FTU, to the Camera/PTU cesmand
docoder. The Lask must &lss verify the canara's abhility ta produce rides, Lthe VilMs
ability to route widap, and the monltor's ihﬂ-“’.‘ to display video. A similar test
wou]d ge perfarmed ko varlfy Lthe WOM command path.

Pre-launch on Orbiter Tast/in-Flight Tesk

1. Power CCTY Sypstem.

2. Via the PHS panel, select a menitor as destinatien and the Camera undar
Lagt as source.

5. Send "Camera Pawer Dn* coomand Frow PHS panel.

A. Salect "Ewternal Syac™ oa manitor.

5. Observe viden displayed ¢n monikar. Mote that 1f video an nonitaer is
synchronized (i.e., stable raster) then this indicates Lhat the camera
is receiving conposite syng From tha RO and that the camera is preducing
synchronized widea.

&. Send Fan, TilL, Focus, Zoom, ALL, AND Ganma coowamds aad visually (aither
vig the weaitor oy diract nbservalion}k varify operation.

7. Select downlink as destinakion and comera undar tesk as source.

A. Chsarve wides ravtad to downlink.

9, Send "LCamers Power Di €% commané vis PHS panal.

il Benaat Stane 1 theawnh 9 exraob issue cousands wia the HOH command gpath.
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CRITECALITY £r3

UHIT NCACLA
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_e2Oag-Ef13
SHEETY __ 7 - ||

SHUTTLE CCTV
CRETICAL TTEMS LIST

FATLURE HOOE AHO
SE

FATLURE EFFELT
OH EN0 TTEH

RATIONALE FOR ACCEPTANCE

Fibter wheal synchronous metor has
stopped rolating.

me

AE  Pawer Onfdit.
Lapuk Yoltage Prevegulator.
Ouiput Vol Lage Megulabor.
25998085501

41 Br-DC Convertar.
Primary DSC/0river
Carondary RectsFilier
2294Rf6-541

Al3 Master Oscillator
229aE27-1 .

CLa .

A3 Color Wheel Drive
—Gear Train Failure
—Howor Failure

0zZ39" a—

Possible Toss of video

informatien dua to filter
uheel hlankin? bar
stapping withian lans FOW.

Horst Casa:
Loss of misston critical
camara video.

.MIHSEUIL’!!

Procurement Conkrel - The TWCACLA EEE Farts and hardwara lews are procured From
approved vendors and suppliers, which meet the requsiremants set forth In the CCTV
contract aad Quality Plan Werk Statsnent (WS-2593176). Resident DLAS persoane]
E:rlew al1 procurement documents to wstab)ish the nesd For &S en selected paris
Al 517}.
Incoming Inspction and Stevage - Incoming Quality inspeciions are sadg on all
received materials and Eart:. Resulis are recorded by Tot and retainad ie File by
drawing and ¢onkrel nunbees for future referenca and kraceahility. A)] EEE paris
are subjected to incoming accepiance tesls as called for i PAL 315 - Incoming
Inspection lest Imstructions. Incoming flight paris are further procassad in
atenrdanca with RCA 1846684 - Preconditioning sad Acceplance Requiravents For
Electronic Parts, with the exceptien that DEA aad PIND testing is net performed.
Mzchanical items are inspected per PAT 316 - Laconing Inspaclian Instructions fer
mechanicat items, PAL 305 - Incoming Quality Contral Inspeckiom Instruckion, and
PAil 612 — Procedure Far Processing Incoming or Purchased Parts Designated for Fllght
Use. Accepted items are dellvered o Material Controlled Skores and retained
ander speciFied conditions witil fabricatios is required. Hon—conforming waterials are
held far Haterial Review Board {HHEY dispositios. (PAI-307, PAT IQC-E3d}.

foard fssembly K Test - Prior ka the start of TW or CLA baard assembly, all items
are verified to be corract by stotk rpom persoanel, as khe jtems are accumlated to
form a kit. The items are verified agaln hgpth& cperator who assenbles the kit by
charking anainst the asbuilt-parts-11st (ABPL). 45 Handatery Inspection Points
are designated for all printed cirguit, wire wrap and welded wire boards, plus
harness connectors Far soldaring wiring. crimping, solder splices and quality
:urhuanship priar o coating of the cooponant side of boards and sleeving af
arngifas.

VL Boaras

SpeciFic TVC board dssenbly and test instructions are prowided in drawing notes, and
applizable documents are calied ouk in the Fabricalion Frocedurs and Record
{FFR-1234819) and parts 1ist PLZ2G481D. Thase include shotile TVC assewbly nptas
2591660, Pracess Stasdard RTY-566 2200881, Process Standard — Sonding Velcro Tape
220RB9, Specification Solderiag 2280744, Spacification Mane #late Applicatian
1360162, Specification — Crimping 2280808, Specificatiun — Boading and Staking
22a0810, Specitfication — Urethane ceating 2380877, Specification - Toching campaund
2026116, Specification Epoxy Aghesive 2010985, Specification — Warking Z2M4076,
Specification - Warkmanship 8030035, Specification - ganding and Staking ZZROA75.

IR TR E" 4L
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FHEA MO. __ 2. 2. 0.1 SHUTTLE CCTV DHE NO.
CRITICAL TTEMS LLST -
CRITICALITY 22 SHEET _ p OF _10
FAILURE MORE AND FAILURE EFFECT
CausE {H EMD ITEH RATIOMALE FOR ALCEPTANCE

Possible loss of video {ASIHSPECTION { Contimued}

Filter wheel syachranaus mator has infomation due te Filtar

stopped rplatiag. whagl Blanking bar CL: Boarys

: stapping within lens FOV.

Spacific instructions are giwesn in assenkly drawing notes and l:plin:ahln documants
B

1 borst Case- catled out in the fabrication procedurs ans record {FPR-230T08B) and Paris List
Ak Power OnSDSF. Loss of mission critica) FL 2307488, These include wire conpection 1ist 2205083, Hotes — wide angle xnam
[nput Voltage Preregulatar. camera widea. lens assy 2303491, Process Standard - bonding staking, potiing, nscapselatiag
Output Voltage Regulater. 2280075, Specificatiun — Urethama protective coaking 2250817 and Markmanship
2994805-501 - Spec BDADSIS.
2 DC-DC Converter.
Primary 05{/Driver INC Ascewbly and Test - An open hox test is performed par TP-IT-2294819. and an
Serandary Ract/Filter Acreptance Test per TP-AT-2294014, iacluding vibration pad thermal vacuum. Torques are
294586503 specified andwitnasead, traceshility numbers are recordsd aed calibrated tonds are checked
413 Haxter Oscillator priar to use. RCA Quality and DCAS inspactions dre perfermed at the completion of
22955271 speci fied FFA aparations {n accordanca with Pal-204, PAI-ZDS, PAL 200 and PAI 217,
DCAS parsoane]l witnass T¥C Buttoa—up and critical torquing.
CLA
43 <Color uwhesl Drive ﬁLﬁ_ﬁjﬁiﬂhlg_ﬂﬂﬂ_lﬁjj - An opew box test is parforsed per TP-1T-2294821, Accaplance Test
-Gear Train Faiture per TP-AT-2294821. Torques are spacifiad and witnessad, bracaability aumbers ars recerded

~#okor Failure and calibrated toels ara checked prior te wsa. RCA Qualibty and DLAS inspactiont are
: performed at the completion af specifiad FPR speratians ia accordanca with

FAT 204, PAI-205, PAE-21T and PAI-%0Z. OCAS persoaned wikness WLA buttom—up and

critical Lorguing.

IVCACLA Ascenbly gnd Test — After a TWC and a [LA hawe béen Lasted indiuiduﬂl;.
they are waled and @ final atceptance test is parfermed per TP-AT-2254819, inc uding
vibratios and thermal vacuuns edviromweats. RCA and DCAS personeel monitor these
tests and reviaw the acceptance test data/results. Thase perivengl 2lse inspect
after &11 repair, resork and retast.

Preparatian €or Shipmenkt - The TWC and CLA are separaked prior ko shipment after
fabrication and testing is conplata. Each is packaged according Lo LCTY Lebier @011
and 2280745, Process standard for Packaglng and Handling quidelines. A1l related
dotumeniation kncluding sssechly drauin?s. Farts List, ABPL. Test Data, ekc., 35
gathered and held in a decumentatian folder asslgned specifically to eath assanily.
This folder is retained Far vafereace. An EIDP is prepared For each assiy. In
accordance with the réquivements of W5-2593176. RCA QU and OLAS personne]l witness
crating, packaging, packing and warking, and review the EIDP for completeness and
aciuracy.
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' UNIT _TVC/CIA
W, _2.2.8,1 SHUTTLE CCTV DG 8O, =
e £ CRITICAL ITEMS LEST —7i0amzi-sos
CRITICALITY __2/2 SHEET __§  oF 10

FATLIRE HOBE AND

CAUSE

FATLARE EFFECT
QM ERD I9EH

AATIOHALE FOR ACCEPTANCE

Filter wheel synchranaus moter has
stopped retating.

I¥L

afi

LY

Fower OnfOFf.

Input Waltage Prers ?u‘l ater,
Oubput Yolkage Ragulator.
2994505501

DE=0OC Coanwverter.

Primary OSC/Driver

Secandary RecbfFilter

22 GARBE -5 3

413 Haster Oscitlater

LA
A3

0239k

22055211

falor YWheel Drive
=Gear Train Failure
=Hotor Failure

Pessible lass af Wideo
infarmatioa dup to Fllter
whezl blanhing bar
skoppiag within Tens FOV.

Loss of ulé:ian critical
camera widad.

EAILURE HISTORY

TOR WGBSS Log #0739 2294821 CLA S/M QO7-502
TOR WGB75 Log MOI3E 2204823 (LA 5/M 0DF-502

:  Accaptance Tesk Failurs, Box Level, Thermal Vac-Cold Enviroament. Color

Pescription
whepl stopped with turn on Cormand.
Causs: Makor gearing preload te bigh.

Corrective Action: Hotor returned te wendor For analysis and repair.
assembly procedure and jatroduzad additianal testing ovar temperature.

TOR WARED Log #0709 CLA SN FBOS-5SBZ

Vendor revised

:  Prelaunch Failurs, Bom Lleve), Achient Eméiramsent. Wheel will nok lock;

Besceiplion
improper frequency. Ualt returned From HASA KSC Teg #21,

Cause: loitial investigatios revealed mokar drive signals incarrect. Further
investigatios resvlted in additional failuras dus te inadvartant shorting of
cooponante duri nﬂ. troublechonling. Unable to determime cause of initial probles due
to addivional induced failurws.

Corractive dckion: Beard-exkensive rawark-replace following parts: UNF, I8, U1, L4,
U1T, UN3, Und, UTS, UNG & LB, US, L&, WK K RY af Al board L2, {2 & 43 A3 board parts.



RENLSED 5-F-87

fHEA WO, _ 2.2.8.) . _
LRITICALITY A

- UNIT TWCACLA

SHUTELE CCTV OhG B,
CRITICAL ITEMS L1I5T 2294921-5p3
SHEET 10 aF 10

FRILURE MIDE ANO
CAUSE

FAILIRE EFFECT
H END ITEH

BATIORSLE FOR ACCEPTANCE

Filter wheel synchranous motar has
stopped rotating.

T4C
At Power GntDFT.

[aput Veltage Prevegulakar.
Nutpot Yolbage Requlator.
2994885 -5601

Al DC-OC Conwerter.
Primary DSC/Mriver
Secandary ReckS/Filter
229464 6-503

Al3 HMatker dscillakos
229552711

CLA
A Lolor Wheel Drive
—Gear Train Failure
“Motor failure

Possible Toss of video
Informakion due to F{lter
whegl blanking bar
stopping within lens FOV.

Lass af Ii_"..si[‘.ll critical
cacipra wideao.

OPERATIONAL EFFECTS

Loss of video, Fossible loss of major missien objectivas dus to Joss of RMS cameras
or othar requl rad canervas.

CREW ALTIONS

IFf pageibla, cantinue RMS aperations usimg alternatiwa visual cues,

LHEY THAIRING

Crew should be trained bo use possible alternatives bp CCTV.

HISETON COMSTRAINT

l:e:;u possible, pracedures should ke designed sa they can be accouplishad without



