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CRITICALIYY _ 272 SHEET _1 oF 9

FAILURE HWHIE AND
CALSE

FAILURE EFFECT
(H END ITEH

BATIGHALE FOR ACCEPTANCE

Mo outpul signal Le Lhe ¥SU.
Heidher wideo or synchroslzatios
Information is present.

— Sync Generasr,
Chaln 2099884-504,

Sync Formatgar.
drive 2294084-%03
Power On/OfF SHitthil?
Input Wollage Preregulators
Output Valtage Regulators
239480550

al- DC-0L converier.
oscillator driver.

B ER BER

Frimary

AN3- Masler Oscillakor 22955271

b

Clock Dlwider

Camera-Timing Logic 229468150
Yidea output

Secomdary
Fectifiers/Filters 22MBHG-503

loss of camera oukpul
deplctbng scene informa-
Lian wlthin FOF of Teas
Assenbly,

Loss af mi;sinn
critical vides.

DESIGN FERTLIRES

The TWCAlens Aszembly is comprised of 16 eleckrical subassemblies; 13 subassenbliss
are RCA Astro designed and fabricatad u:in? skandard printed-circull board Lype of
constructian. Fhe rlliili:ﬂ thrae assembliss, high wolbage power supply, oscillator,
and stepper molars, are vendor supplised compoaentys which have beem specified amd
purchased accordisg to RCA Specificabion Conirol Brawings {SC0sh prepared by engi-
neerin? sad rellabillty assurance. Specificabkions per the 5D are prepared Lo
eitabkish the dexsigm, performance, tect, qualificatisn, and accepbance requirementz
fer a progured piace of equipmeni. '

Parts, naterials, procassen, gnd design guideVines For the Shulile £CTY progrom are
specifiad im accardance with RCA Z295603. This dacurent defines the program requirve-
wenls For selactions amd conirel of EEE parts, To Lhe masimww exhent, and consistent
with awailakility, a1l parts have been selecked From military specifications A1 Ehe
JAN Tevel, as a minimue.  [n padition te the overald salection crikeria, 4 subser of
general purpose Erﬂerred parts has beea defined -by this document and bthe RCA Govers—
ment Systess DHvigion Standard Parts List. [n the case of the CHOS and ITL fambly of
micracircuils, devices arg scraened and Lesked ta the HIL-STD-88IC squivalent and
procurad usder khe designations of HI-REL/IW] and SHE 5405 From ACA-550 and Texas
Instrunents Corp, respackively. Paris aot incloded 1n tha shove docwuments have been
used in Lhe desige paly afler a monstandard ites appraval form {MSIAF) bas been pre-

‘pared, subnitled to Ae iihilit¥_lssuran:e Engingering {RAE) aad approved for wis in
i

the speciflc applicationds] defimed in the WSIAF by MASA-JEC,

Worst-Case Circuit Analyses have bees performed ond documemied Ffor all circuit
designy ¢ demgnstraie that aufficiesi operating margins exict For 291 operating
condilions. The apalysis was worsi case—im thal the value Tor each &f the variable

paramétorts was set to lTinits that will drive Ehe oulput ta a waximum {or minioun] .

A companent arp'liulinn ravigw apd analyeis was conducked to verif} that the appliamd
stress on gach piece parl by Lhe Lempevature axtremes ddemiiFied wilh pavirorgentald
tzy;arl_ﬁi;italinn testing de@s net aecesd Lhe siress deriting values identifiad in RCA

L

In aodition, an objective examinalion of the dui?n wak parforméd throwgh a PDA and
COR te varify thal tha TWL/Lens asseably met spacification and coniractusl require-
menls.

h-T5
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SHUTTLE CCTY :
CRITICAL [TEHS LIST -

FATLURE HOOE AMD
LAYSE

FATLURE EFFELT
A END ETEH

HAYIDNALE FOR ACCEPTAMCE

Mo pulput sigral to Lhe Y54
Meikher vidan ar syacheonizaliewn
infaraation is present,

VL

£Y - Sync Benerator. Cluck Divlder
thain 2Z04880-504,

A — Camera~Tinimg Logic Z294881-581

&4 - Syne Formattar. Widea sutput
drive Z29084-5903

A0 - Fower OnfOFF Swikchi
Input Yoltage Fraregulators
Gutput Valiage Ragulalors
22%1065-50 |

Al- DL-DC enawerdes. Primary
escillanor driver. Secandary
Rectiflers/Fliters 2294886-503

‘A13- MHaster Oscillator 2295527-1

TF B

Lots of camara oukput
depicting scens {wforma-
tion within FOV of lens
assembily.

Less of missian
critical videa.

DESIGH FEATURES
BARE BOARD DESIGH {AY, AL, A6, AT}

The dﬁifn for the aszeciated boaras AL, a4, A6, A, Sire consiructed From lamimated
copper-clad eposy glass sheets {MEHA G-10) Grade FA-4}, PER HIL-P-55B07A. Circelt
cennectiant are made Lhrougk prisied tedces which ron from point to paint on the
baard serfaces. Every trace terminawes al an anpular ring. The annular ri
aurrgunds the hole in which 3 component Vead ar terainal s located. This rlng
provides a fooking for 4be solder, ensurbeg good mechamical and aleckrical
perforeance, 1ts size and thape are governed by MIL-P-$5640 as are Erace widbhs,
spacing and vouting. These vequirenents ared relcerated specifically in drawing
nates Lo "Further assure compliance. Varlations between the ariwork masier and the
fisal product (due to lrregularitiss of ibe giching process) aré alsa costralled by
drawing nates. UThiz prevests wakiag defective boards From good artwark. Hales which
house no Yead ar {erwinal, but serve only Lo electrically interconnect tha different
board layers, contain stitch bars far mechanical supporl and Increased veliability.

The thru holes are drilled fran a dril) tope thus eliminating the passibility of
human errer ard allowing tight control over hole and annular ring conceankricity, an
impartant reliability crilevdon. . After drilling and sLching, All copper cladding is
bin=lead plaied per HIL-STO=1435. This provides for aasy and relilhﬁle soldering at
the time of board asseambly, even after pariads of prolanyed storage.

BOARD ASSEMALY DESIGH {A), Ad, AE. Al)

AlY componenls are installed in a manner which assures maxisum reliabillty,
Companent“leads 2ré pre-tinned. allowing tatal witting of solder jaiate. &I Vesds
are formed to provide skress velief ond the bodies of large components are slaked.
Special maunting and handVing instruckions ara included in aach drawing régulred
after final assembly. The board is coated with urethane which pretecis agalnst -
humidily and conlanination.

&-BD
et B
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T I¥C/CLA
FaEs wo, _ 521 : SHUT LE LIV Y6 MO, _ Z204870-506, SPA7_
CRITICAL IWEHS LEST —_EI94821-50%
CRITICALINY 2 SHEEY __31 = oF __3Q
FALLURE MOOE AND FALLMRE EFFECT
- CAUSE CH ERG JTEM i EATIOMALE FOR ALCEFTANCE
Ho sukpul shgaal to bhe Wil Loss of coméra sutpul DRESIGH FEATURES
Neltlher videa or synchrenizatiogn depicling scene |nformi-
inlgrmation i1 preseat. tion wikthin FOV af Tenz BARE BOAAD COMSTRUCTION (AZ)
assembly.
AN The hoards are of “welded wire” construction. AL the bare board Tewel thls does not
Al - Sync Generabtor. C(lack Divider | Worst Case: distinquish it from a norwal PC board excoph ikal holes which will bake weld pins
Chain Z2294830-504. Loss of missien gengrally dre pet connected to FC braces. Only those pins which bring pawer and
al - Camera-Timing Logic 2294801-501] ¢ritical vides. ground polenktials to the ICs are on PCs. A amnular rivg surrounds the hole la kthe
A - Syne Faormatler. Video sutpot koord whare gach pawer and ground gpim is Vocetaed, Thase pias are then saldered ko
drive 2294084-5)2 the Lraca Vhke any ather conponent lead. Aside frem this feature, all design
Ak - Power On/OFF Suit:hin? & comstruction lechmiques used in PC board layout apply.
Lnput Yoltage Precequlators
Oulput Valtage Requlators EOARD ASSEMBLY {A2}
Z7948085-501
gl- DL-DC converter. Primary Tha drilled and etched boards are populaked with teveral hundred salderabls ar
oscillator driver. Sacondary weldable pins. Pawer and ground pins, as weld as canneckor ping, are soldered in
Rectifiers/Filblars 22948B&-503 lace. Oiscreet companents [resistors, diodes, capacitors) are attached to
All- Haster Oscillator 2295627-1 ifureated terminaly, whera they sre soldared. Flatpack ICs are waldas,

Tvad-by-+lead, to the teps of the weld pins. After ueliiﬁ. entra laaa material is
lrimngd avay. Circoit comaeclians are made uelng #30 AWG Alrckel weld wire. The
wite i5 welded 19 Lhe rin surfaces gn the board mackside, All wire weldi are dane
using a macking whizch i1 kaps dviven, thus l‘li-iﬂlllng the passibility of miswiriag
due f0 operalor error. ATY wirlug & civeuit performance is tested priar ta
box-level imstallation. AFter successful testing, components are staked ax ragvired
by drawlng notes and the assenkly is Coabted wilh wrethana.

The basard i5 insaried is the bax an card-edge guides, in the sane manmer as the other
PL boards. . t

BOARD PLACEMENT

The A7-A law volLlage powsy supply Baard 13 bolted In place ab 6 points around ikx
perimalar. Four o tﬂese wyunling screws also pass through and tie dows Lhe wmaller
AT-H board. These two bosrds are mounled face—to—Fface, saparaled by Lhe ptandofFs,
Elecerical iaterconnections are achieved by jumper wires hedween the Lwe hoards. Tha
AT-A houses 3 3M-pia cannector which brings in power and signals from guiside the
midula.

The AY nodule includes these two boards as well ac power braesistar Od. The medule
bousing is bent aluwmiaum shest, comprised of kwe halves screwed tagether. The boards
and (4 are sacured to the lower half, and wired tngether. Then tha uppar kalf is
put in place. By mounling 4 directly to the aluminum housing, good Lhermal
performance 15 asswred.

- The &1, A2, A4, Ah, boards jre secured in Lhe ¢lestronics ascembly b

gold—plated berydlium copper card quides. Cennections are made ko lr:e mother board
with b¥ind-—nated connertors. Oisengagement during launeh 15 prevented by a cover
which spars -Lhe board's fres edge.
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CRITECALITY b

SHUTTLE CCTY
CRITICAL FTEWS LIST

LT INC/Cin

WG ND. 20948 |9-506, S08S
220a82 -5

SHEET i___ OF 9

FAILLRE HODE AMD
CALSE

FATLURE EFFECT
OH_END_IEEM

RATIOWALE FOR ACLEFTAMCE

Mo ovlput signal to thg VEU.
Neilher video or Synchronizatisn
information is prasent,

LY
Al — Syat Generatar.
{hain 2294RB0-504.

A2 - Camera-Timing Logic ZZD4BBI-581
Video oukput

A - Sync Formatber.
deive 2204084601

A - Power On/O¥F iwitchln?
[nput Woltage Prerggulatars
Oubput Valtage Regulators
2299805501

AF- DC-DC converter.
escillalor drivar.

Primary

A13- Master OsciVlater 2I98527-1

D 44R

Clock Aiwldar

Secondary
Feciifiers/Filters 7294986543

Loss of camera nut?ut
depicLling scene informa-
tion within FOW of Jenx
assenbly.

Losa of misskan
critical videa.

The 13 pssembly is a temperature cumpentated voltage cantrolled crystal oscillator
{TCVCEGE that is purchased to a specificatien controlled drawing thak establishes
the requirements for performasce, design, test, and gualification of the weik. The
pradect asswrasce prowisioas sf the document contain Lhe ideatical requiresests for
alactronic parts and materials as the Shettle CCTY program amd musk receive the

approval of ACA sad HASA-JSC,

Mechanical and electrical inlegeily of the zazambly

is conflrmed by both analysis {desige reviews) and test [qualification and acceptance).

CUALIFICATION 1EST

for Qualilication Teskt Flow, $ee Table 2-Yoraled at the Front of this bgok.
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frea g, _ B-21 SHUFTLE €CT B 80 __z%;n]ﬂ_iuﬁ._ﬁnu.
, B2, v HO. =
CRITECAL LTERS LIS =
CRAFICALITY 2/2 - SHEET _ 5%  OF _ 9
fATLURE WIDE AND FAILURE EFFECT :
CAUSE D4 EWD [TEH RALIGHALE FOR ACCEPIAMCE
Mo oulput sigmal to the VSII. Loss of camera autpul ACCEPIAMCE TESI '
Hiither widén ar synchronization depicking scens infarma- )
information is presest. tion w:thm FOV af Teas Iha CCTY syslens® TUC/CLA is subjected directly, without wibration ésulators which
Ive assenmly, might ba used is their sorral installation. Lo the follawing testing:
Al - Syne Generater. Clock Divider | Worsk Cags: & Vibravion: : - 2
Chaln 2294080-504. Loss of wissien Hirat jon: EE:E?.‘.T‘.;,. ﬁ E.';"“ ?H:i" fron 0-01 657Ht
Al - {amera-Tlning Logic 2294201-581| critical) wideo, i58=T50 Ha: —3 4B Oct-slope
A4 - if?ﬁnfznﬁszén;w‘“ vt put Test Duration: 1 Hinuke per Axis
46 - Pawer ﬂn{ﬂf[ Suitchin# Test level: .ﬁ.l Grns
[nput Valtage Prereguiatars - -a
Qulput Voltoge Regulalors * Tharmal Vacuum: ::“imp;;.enure of 1007 Tarr, tha tewperalure shall be as
2294865-50 "
Af- DC-OC converter. Primary - 125 F; Time Lo staklize @
: < H quipment plus 1 haur
:sc;!}@tnr{-ﬁ“ver. Se:nndarr 25" F: Time & staklize equipment ;Iu: 1 hour
eciiliers ters Z2794806-501 125" F; Time te stablize equipment plus 1 hour

A1 Haiker Dacillator FP95527-}-
Me IWLACLA may aof kave beem subjecied to tha wacuoum condition.

For Acceplance Vest Flow, see Fable | Tocated at the front af Lhis kook,

OPERATIONAL NEST

In arder to werify that CCTV Components are gperalional, a kest oust werify the
health ofF 210 the command related componsnts From the PHE (ATAN] panel swilch,
thraugh the ACK, throwgh the syoc lTines ko the Camera/FIU, to the Comera/PTU command
deroser. The test sust alsa verify Lhe camsea's ability to praduce videa, khe VS
abiliily Lo roule viges, and the monitar's ah'lu{ ] duplay widen. A similar tesi
winel d perforasd to verify tha MM cemmand path.

Pre-launch an Orbiter Test/In-Flight Test

1. Power CCTY Spstem.

2. Via the M5 panel. selact a manklor as destinatian and ke camera wnder

test as source.

3. Sead "{amera Pewer On™ cammand From PHS pansl.

4, Seleck "External Sync on momibor.

5. Obzarve videa displayed an monitor. Hote that if video an mpnitor s
synchranized (i.a., 1table raster) then Lhis indicates that the comerd
is receiving camposite Sync From the RCM and thal the canera Vs producing

_synchronized video.

Sﬂ-ml Fan, Tilt, Focus, Foonm, DLR, AWD Gacwa commands and wisuably (either
via the manitor or direct abservatian) veeify pperatien.

Sebact downlink a< declinatlian and cayera ender Lest as sourge.

Desarve video rguied to downlink.

Send “Camera Poser DFF" command wia PHS paned.

Repeat Steps 3 khrough 9 excepl is3ue commands via bhe HOH (uomand palh.

&

E\p{nu

AT 140
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&r videg or syschrombzation

snfarmakinn 5 present,

BYL
Al -

A2 -
M -

&_

ar-

az211r

Syne Generator. Clack Divider
Chain 2204580-504,
Camera-Timing Loglc 2294881500
Syac Farmaiier. Video ouwiput
drive 2294584-503

Power BnSBFF Swlbchin

[nput VYolbags Preregu?a tars
Dutput Veoliage Regulators
1734885 -5 b

DC-OC converler. Frimary
cicilhator drivar. Secondary
Rectifigrs/Filkars 22%4BRG-503
Master Oscillatar 22955271

depictiag scena informa-

tios within FOV &f lens

assembly.

Lass af mi;:inn
critical videp.

AEWISED N0- 14
T IWCACLY
FHEA MO, _ 921 SHUTTLE CCTV ol ND, -
CRITICAL TTEMS LIST 482 1-

CRITICALLITY _ 3s2 SHEET A oF [

~ FATLUAE HODE AND FAILURE EFFECT ChonomTmEe
CAUSE . EATIONALE FOR ACLEPFTANCE

Mg output signal ko the WSU. Lass af camera owmtput O/ INSPECT IR

— Fne TWC/CLA EEE Parks and hardware items are procured Fram
approved vendars and suppliers, whick méet the requirameats set forth in tha CCTV
contrack and Qualily Plan Wark Statemant [WE-2593076). Masident BCAS parsomnel
r:w:eglgtl procurement documents Lo astablish the naed for GSI on selecled parts
[PA .

- [neoming Quality inspections ave @ade pa all
received materials and parks. Resoibs are recorded by 1ol and retaiaed in File by
deawing and ¢onirnl nunbers for Future refereace and traceability. ATl EEE parts
Are subjected to incoming acceptance Lests a5 called for ia PAL 315 = Incoming
[nspecthon Test Instructioms. Uncomiag Flight parts are Ferther processed in
accordance whth ACA 18466R4 — Precorditioning and Accepkance RHequirenenls for
€lectronic Parts, with the exceplion Lhal-OFA and PIND tesiing is not performed.
Mechanical dtems are inspécted per PAl 316 - Incoming Esspactioen [nstructians far
-mechanical items, PAL 205 - Incumiu? Quality Contral [nspection Instiroction, aml
PAIL 62 - Procedure fer Processing locoming ar Purchased Parks Designaled For Flight
Use. Accepbed items arg deliversd to Haterial Controlled Stares amd retained
whder spacified eondiklons unlil Fabricalion s required. Hon—confarming matarials ars
held for Material Review Board [(HAB) disposition. (PAT-307, PAl I{C-531).

= Frior ta tha start of TYC board assembly, 217 liems
ara verlFied to be correct by stoch room parcansed, a4t Hhe ilens are accomulaved ba
form a. kit. Fhe iteos are veriFied a?ain by the operator who assemhles the kit by
chacking against Lthe as-built-parts-Tist (ABPLY. DOCAS Handatory Inspectisn Foints
arg designated for ail printed Circuit, wire wrap and welded wira boards, !ﬂus
harnets connectors Tor fobdering wiring, criwping, salder splices and qualiky
workmasshlp prior to cpating of the campoment side of boards and 1leewving of
harnesses. [

VL Beards

Speclfic TWC board assembly and tesl jastructisns are previded in draming nates, and
applicable docuuents are called aut in the Fabricatios Procedure and Racord
(FPR-2204819) and paris lisk PL2294819. These include shuthle IVC assembly notes
259U, Frocess Standacd RIV-566 2780881, Frocess Slandard - Bondiag Yelorn Tape
2200009, Specification Soldering 22BBM49, Specificalion Hame Plate Appllcation
196067, Specification - Crimsing 2280808, %pecificavion - Bonding and Staking
2200678, Specificatian - Urtt:ane coading 2284877, Specification — Yocking compawnd
2028518, Specification Epaxy Adhesive ZDI09BS, Specification - Marking 22R0076,
Speciflication - Herkmaaship 8039035, Speclfication - Bpading and Staking 2200B75.

5-84 _
i ¥
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FHEA mp. _ 9-2.1
CRITICALITY _ 272

DHIT TVCELA

SHUITLE CCTW : DHG wb. :w
CALTICAL JTEMS LIST

SHEET z oF 9

FAILURE HDDE AHD
CARSE

FAILURE EFFECT
OH EMO 1IEM

RATIONALE FDR ACCEPIANCE

Mo oulpuel signal bto thae YSU.
Heither vides or synchronization
informakion is prasent.

[L'LN
Al -

a2 -
A% -

A -

Sync Gemeratar. Clock Divider
Chain 2293080-504.
Canera—Viming Logic 2204E81-501
Sync Formalter. Videg oulput
drive 2294R84-50F1

Power On/OFF suitchln?

Input ¥altage Preregulators
Quiput VYeltage Ragulitors
220445501

DC-DC coaverter. Primary
oscillator driver., Secondary
Aectifaers/lilters 2299084501
Haster Qseshlater 2205527-1

n

koss of camera guiput
depicling scons imforma-—
tion wilhin FOY of lens
assmnbly.

Loss of mission
eribical widen.

QALINSRECLION

'L Assembiy and. Fesk — An open bow test Vs performed per IP-IT-Z2299819, and an
Acceplance Test per TP-AT-2294819, includlng vibration and thermal vacwum, Terquas
are specifled and witnessed, Lraceawllity numbers are recarded and calibrated laois
are checked prior Lo wse, RCA Qualily and DEAS ingpections ara periormed ab tha
fompletion of specified FPA nEiratiuni in accardance with PAI-204, PAI-Z]5, PAI 206
aral PRI 217. DCAS perconnel witnass TVC buiton—up and critical bLocyuing.

IVELCLA Asspobly am) Yest - After a TVC and 3n CLA hive has bows tesiad individually,
Lthey ava maked and a final acceptance tesk s perfarmed per TP-AT-2294A1%, iscluding
wibration aad thermal vacoum eavironments, BCA and DLAS personme]l maaikor Lhare Ledls
and révhew the acceptance Lest datasresulls. Thesa personae] also taspect Far
coatermance alfter all repair, rewark and retesl.

Preparation For Shigmgnk - The TWLC and CLA are separaled prior Lo shipment afler
fabrication and testimg is cenplete. Each 15 packaged according te CCTV Lexter 8011
aret 2200746, Procecs standard Far Pachaging and Handling guldelines. Al related
doromentat ion inchuding assembly drawings, Parts List, ABPL, Test Data,. ple.. bs
gathered and held in & documenkatian folder asaigaed specifically to each assembly.
fhis foliser |5 retalned for reference. An EIOP 15 prepared far each assembly in
accardance with the vegulremenks of HS-2503124. RACA and DCAY parsonnel wilness
craling, packagimg. packisg, and marking, and review bthe [FOP for Cappleleress and
ACCUracy.
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FHEA ®D. _ 5,20

CRITICALLYY 2F2

. LmLE TVCACLA
SHUTTLE CCTV DWh HO. _ Z094819-O06. SO8/

CRITICAL TEFHS LTST _2P9aR21-50 2000

SHEET a af 0

FAILURE WIDE ANO
LAUSE

FAILURE ETFECT
{n EHD BTEY

HALJONALE FOR ACCEPTAWCE

Ho aptput signal o Lhe V5.
Heither viden or synchrenization
informatien 15 présaat.

1L
Al - $ync Generator, Clock Mvider

Chain Z294R80-584 .

AZ -~ Camera-Tining Logic 2294551-541
A - Sync Formalter. Video autput

drive 7294884-543

Ab - Power OnsOF0 5Iul"itl.‘..il?
Input YobtLage Preregulalors
Dutput Yoliage Regulaters
Z9GA85-501

AT- DL-DL eonverler. Primary
ascillator driver. Secongar

RectifiersFilters 2294986-503

A13- Master Dscillatoer 2295527-1

44 39K

Loss &f Camera oulpul
depicting scene infarma—
Lion within FO¥ of Yens
assemhly.

b

Laxs of mission
critical wideo.

FAILURE HISTORY

DR - W264d - Log #0462, TVC 5/M FDD3-592
TDA - w2640 - Log #4683, TWC 5/H FOO3-5D2

Descriphion: imtegrabbos Tesbing Failure
Bax Level
Thermal Yac Hot Eovironngnt

Ha video from TWE. +28 volk current at 1.5 App Timlt, {10 siaubes inio Uhernal
vac hot . test ¢yche -W05°F)

Cause: Shorl im A7 Tow voliape power supply. [High voliage windiag of
transiprner)

: HReaved and replaced tramsformer {sent to veadsr for analysis].
Seori dus ta & pin-hele in magnet wire insulation.
Futsre Lransformers ko by purchased per ravizad apec cantrol drawiag ECH CCTV
EAG{BI0ZH} .

TOR - W2740 - Log MD4B6 - TVC SN 08E-502

Pascription: Pre-Launch Tesk Failure

Bax Lavel

Ambient Envi ronmeni
REF: WJCS5-2-01-00%7 wmil réturned from K30,  Power was spphied Lo wrong pins.
{+28Y).

Lause: Incorrept wiciong of shutble crafL harness, put +268¥ te JY-00 and
RTH 1n 2i-9.

Carreckive Artign: Witing of shuttle harness b4 ke repaived by respsnsibla
organization. Failure anralysis performed and correciive ackion taken on WC
S/H D08, A6 board-dailure analysis indicated the Follonming parls arvé Le ba
changed. Y. Q3, (12, CRI, CHG, and R5) were replaced.

TOR - WB9Z4 - Log WDS38 - TWC S/ 007502

Description: Acceplance Test Failure

Box Lewel
Thermal ¥ac — Hot Envi romnent.
T¥C drawing excessive corrent, 21,54, Fallure ofcerred at +0259F,

Cause: Capacitor 18 en Lhe A6 board was found Lo be shorted. A large quantiky
of salder 1lowed inside drom sheeve thew header.

Correckive Action: CLapaciter C16 removed & replaced, (randon part failure).
E-BE -
com - R

—— F N
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. WIT ~ IVC/OLA
THCa D, _5.2.1 : . SHUTTLE CLCTV DWG ND.  _ 7294819-506. 506/
CATTICAL IVEMS LIST . -
CRITICALITY _ 272 SHEET __ 44  OF . 9
FALLURE MODE ANWG FATUURE EFFECT
CAUSE O EMD ITEM RATIOMALE Ol ACCEPTAMCE
Ha cutput signal Lo the VL. Loss of camera puipuk EAILKEE HISTORY
Heither video or syachronizatian depicting scene informa— TOR - WZ644 — Log #O4E2. TVC S/H FEO3_502
\ N a \ L H 11 - - [
infermition is presant .::::n:;:t““ FoN of lens TR - Woedd - LE ¥0461" TUC SN FaD3 502
Ve - . .
&) - Syac Generalor. {leck Divider | Horst C3sq: Description: Integration Testing Failure
Chaia 2294580-504, Loss of mission Bow Leval ) )
42 - Camera-Tining Logic 22948B1-50%| critical vides. Tharmat-¥ac Hot Environmest
- Farnatier. Wideb oul
a4 ig?je S iasysny UEp eukput . No vides fram TVC. 426 vold cureent at 1.5 Amp Vimit. (3D minutes into thermal
tf - Power On/OFT Swikchi vac hok test cycle -105%F)
Input Yaltage Prer :?alnrs . .
Outpul_Voliage Regulakbars Lause: Short 4n A7 Yow voltage prwer Supply. {Hiph voliage winding of
2204845501 transfarber)
- DC-DC erier. Primar
A7 cony ¥ Lorrective Action: Removed and replaced transformer {senl o vendor for analysis).

oscivlator driver. Secondary
Rectifiers/Tivters Z2294686-503
813~ Haster Dsciblater 2205527-1

Short dua Lo a pin-holé in magnet wirg insylation.
future transformers 4o be purchased per revised spec contegl drawing ECH CLTY
649 BIDIA).

' W - W2740 - Log ¥84B6 -~ TYL S/N (08-S02

Descriplion: FPre-Launch lest Failurse
Box Level
. Ambignt €rwironment
REF: VICS-2-01-M197 wnit rekurned Tvgm KSC, Power was applied Lo wrong ping,

20V},

Causp: Jacarrect wiring of sholtle crafi harness, put +28Y to J1-10 and
ATH ko J1-9.

i Hiring pf shuttle harness Lo be repaired by responsible
arganizakian. Fajlure analycis parformed and carraclive action taken om TWE
5/8 008. A6 board—failere analysis isdicated the fallaning parts are ta be
changed. 0OV, QY, Q2. CR3, {R6, and AS) ware replaced.

10R - WB0Z4 - Lag #0570 - TVC S/N 0OF-502

Descripkion: Acceptance Texh Failurse
Bax Level
Thermal Vac - Hot Enwdronnend .
TVC drowling encessive corremt, 2054, Failure oicurres ab +125°F.

Cayse: Capacilor CI0 unw the AL board was found Lo be shoried. A Targe quankilky
aof selder flowed inside from slaeve bhro header,

Lorrective Action: Capa¢ilor {10 remvved B replaced, (random pary Failore)].

TEETL 6.A6A



REWISIED 11-3-Bb

unin WLACLA
FHEA N, 52.1 SHUTTLE CETY (W, MO, $284519-506, SOES
CRITICAL [TEHS LI5T _2iuane =503
CRITICALITY 212 CHEET an oF 9
FAILURE HEDE AHD FAILAME EFFECT
LALSE TEM EATIOMALE FGR ALCEFTANGE
o owiput 3ignal ko the USL, loss of comera outpuk fAIVRE HISTORY
leilher viden or synckronizatian #epicting sceng informa-
nformation is present. Lioa within FIW of leng T - WKBZ3 — Log AS58 - TVC §/H Gi2-E02
assenbly. 1271 - Log #5680 - TVC  5/N aD9-502
Iy Y171 - Log #560 - TUC  S/N 0DZ-EQ2
il - Sync Ganerator. Clock Divider : Y1771 - Log #5608 - TW, S/N 009-502
Chain 2294880504, Lass of miszion Y1770 - Log M5BT - TW 5/ 014-502
2 - Camgra-Tiping Loglc ZZ94BA1-501] critical video. Y1710 - Leg #567 - TW  S/N 010-502
14 - Sync Formakier. Videa sutput Y17H — Lag #5680 - TVC S/W M17-502
drive PF90884-501 W1#Z29 - Lag @578 = TWC S/H 020-502

g = Puwer BnsOFF Swikchin
Input Yoltage Prarequlators
Qutput Veltage Regulalors
2291885-501

\I= DL-DC converter. Primary
oscillalar driver. Secendary
Rectifiers/Fiviers 2294886-503

L3 Haster Q5cillatnr 2295527-1

21k

TOR -

TR -

Descripliog: Flight Failure, Spacecrafi Level
RHS TV Canera circult bresher popped gpen during flight missios $715-3.

fouse: Camers Yow voltage supply kas erralic syncronization mode al Tow
temparature.

Correslive Action: A0 flight fameras were returaed vader CCA3S Tor rework
and reiesl ta ECH C-1881. ECH (C-188)) to the Tow woltage power supp)ies
eliminates the erratic syncronization problen. F¥L group park ne. has besn
changed fryn 2294919-502 to 504 Lo denote cameras tRaL contain len village
pawer supply modification.

Y1373 - Log #0570 - TVC S/H (DS-502
Descripblon: Flight Failere
' Spacecralt Lewel 5753}

TVC nok synchronized for approximalaly 10 misutes.
This problem occured at cold tewperature.
Synchrenization was regained al 20C.

Causg: Loss &f phasa lock due te thermal assymeiry of the 1.50 Hiz Phase
detectar.

Lorrective Actien: CCA 39 kas been dssued direcling RCA ko incorporale the
heater and symc modiFicabions (ECH CET A38) to al) fiight camera's. W 0B
vas kodlfied accordingly. TW graop nunber has been updated From group 507 ka 506.

Y177 = Log #4876 - TVC S/H 014-507

Description: Fright Failure {5F5-1)

wpatecraft Level

TOR wax apered dp folbow relay K1 - contack: 5 and B failure pn ass'y
1704RRR-5D1 S/H FONB, . :

o-Bag

o r_;)ql"{



. | : Riig 11-3-86

FHEA MO. _ 5,21

TRITICALTTY __2/E

LN | N X R ———"
SWUTTLE CCI G ). 2254805506, S0MS
CRITICAL ETEHS LISTY —daDdB21-503 0
SHEET _ B = OF __ 8

FAILURE MODE AND

CAUSE

FAILURE EFFECT
OM EXD ITEH

RATIOMALE PR ACCEPIGNCE

Mo output sigmal to the YSU.
Meither viden or spachronization
informabion s present.

INC
il -

B EE
‘

234R

Syt Generator. Clack Divlder
Chain 22949680-504.
Camgra-Timing loglc 2294881-50)
Sync Formalter. Videa output
drive 2204R84-503

Fower Dn/DIF Swilchin

toput ¥Yoltage Freregu?l'l..r;
Duikput Voaliage Aegulators
22948R5-511

0D ¢onverter. Primary
oscillpter driver, Secondar
Rectifierc/Fillers 2288651
Hazter DscilVator 2295527-1

Loss of ramera cuipuk
depicting scene wnforma—
thon within TOW of lens
assenbly.,

Loss ol mission
critical wvideo.

EALLGRE HISTOAY
TR - B-3521 - Leog #1485 ~ TV S/W 020-508

Descripbion: Acceptance Test Failurs

Bex Level

Tharmal ¥ac - Hot Envicemnent .
Excessive supply current, lost all DLA/camera Vighls and ouipul wideo infovmat ioa.

Causg: Shartad capacitor C14 on &6 baard.
i CMd remaved amd replaced wilh new Capacitar. Product asiurdnes

Correciive Aciion
lab cauld not Flad 3 covse for shorted cap. CReporl # B532 1A}
Cans idered randon failure. .

b-B5C

¢ - 9y



REVISED 10-14-8

LT __JvC/CLA
frEs Wp, 521 SHUTTLE CCTY DWG W, _ Z394R)0-GOE. SIS
CHITICAL TIEMS L15T —235087]1-503
CROTICALITY 2/ SHEET 9 o
FALLURE HODE Ak8 FAILURE EFFECT !
CausE O ENC [TER RATIOMALE FOR ACCEPTARLE

Ho putput iignal ko the WSU.
Heikther vided or syachranizalios
infprmation iz presest.

B ER PBE

&

02 11K

Sync Gemerater. Cloack Divider
Chain Z294BH0-504.
Camera-Timing Lagic 2294801-501
Syne Formatter. Wides sulput
drive 22948084-503

Power Da/QHf Switthln?

Input Woltage Preregulators
Output Yoltage Regultators
229960 5501

Dl-Df conserter. Primary
ascillialor #river. 3Secondary
Recuitiers/FlTters 2294800503
Master Oscillator 2295527-10

Lars ol camera sulput
depicliog seene infprma-
Lisn within FOV of lens
asseminly.

B-
Loss of mirsian
trilical videa.

DEEASYINAL EEFECTS

Loss of wideo.
or sther required cameras.

CREW ACTIONS

Possible Voss of major missian objectivay dus Lo Togs of AHS comeras

1f passidle, contins RM5 operations wsing altersative visval cues.

CHEY YRS LHIHG

Crew should e trained e use possible alternalives te CETV.

HISIION CONDTRAINI

Where pessible,. procedurss should be designed so Lhey can be acconplished wilhowl

CCIv.

&-81
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