REVISER 10-14-A6

LHIT
FHEA NO. _ 2,35.1 SHUTTLE LCTV . DWG M.
CRITICAL ITEMS LIST -
CRITICALITY £re SHEET 1 0F 9

FAILURE WODE AND

CAUSE

FATLURE EFFECT
[ EHD TTEM

Mo putput signal Lo the Vil.
Heitlher vided nor fynchronization
inforsalion is present.

42

Sync Generator

Clock Diwider Chain.
2294880-50:4

Camera Timing Lagic

229448 =501

Sync formatter.

Yioea fluiput Orive.

225403 4-501

Fowar OnsDEI Switchin?.

Input volrage Freregulatars.
Sutpot Valtage Requlators. -
2¢94885-501

DC-OC Converters

Primary Dicillates Driver.
Secandary Aectifipre/Filters.
22948806503

Masker Oscillatar

22955271

RST:] ]

Loss «f camera output
depicting scane inForma-
tion within FOV of lens
assenbly.

Horst Cage:
Loss of mission critical
videa.

RATIOMALE FOR ACCEFTANCE
DESEGH FEATURES .
The T¥LALens Assewbly 15 comprdsed of 16 eleckrical subasienbliss; 13 subassembliss
are RCh Astra dasigned asd fabricated using standard printed-circuit board tyga of
constructian. Tha remaiming three assembllas, high woltage power swpply, oscillatar,
and stopper motars, ara wvandor supplied componants which have bean spEJf led arnd '
purchased ac:ardin? ta RCA Specificaklom Cantrol Dramings {S{Ds5) preparsd by engi-
neerieg and reliabiviby ascuianca. Speciflications per the 500 ary preparad to
gstablish the design, performance, teat, qualiflcatian, snd accepbance requivamenks .
for a procured pilece of equipment.

Parte, patarials, processas, and design gquidelines for tha Shakkle CCTY program are -
specified in accordanca with RCA 2295503, This decuwest defines the pragram require-
nants for sefection and contwal of EEE parts. To the maxlouo ewtent, and consistent
with availability, all parts hova been selectad from wilitary spechficatians at the
JAN leval, as & aindnwn, In addition ta the avarall selection criterls, a subset of
general purpase praferred parts has bees defined by this docwsent and bLhe RLA Govern-
mank Systems Division Standard Parks List. In the case of the CMDS and TTL family of
wicepeircuits, devices are screened snd tested to the WIL-STD-BBIL equivalent and
procured undar tha dasignalions of WI-REL/IH] and SNC SALS frem RCA-550 amd Texas
Instruments Corp, respectivaly. Parts nol Included in the sbeve documents have bean
wsed in Lhe dazign on { aftar a nopstandard dtes 2pprowal fova {NSIAF) has baen pre-
pared, submilbied ta Re iihi‘lit; Assurance E ‘-neerihg (RAE] and approved far wse in
the spacific applicationds} defined in the HSTAF by MASA-JSL,

Worst-Lase Livcuit Analysas hava been performed and documanted for all circuik
designs Lo dempgnstwate Lthat sufficient pperacing marging extit fer all uﬁraling
conditions. The analysis was worst case—in thal the value for gack of the variabls
parameters nas seb to Jimits that will drive the oulput Lo & maxioum [or nialeowm).

A Component aﬂp'litatinn raview and analysis was <conducted 4o verify that the applied

stress oo each plece part by tha tanperature extrenes identiflad with enwironmental

;galifitatinn testing does not exceed the siress darating valuas identified in RCA
95501,

In addition, an ohjective examjnation of the design waz parformed through a PDR and
CDOR ta verify that the TVC/Lens assembly med spechfication and contracteal réquire—
nents. .

-1 oy sl



REVISED V0-14-86

FHEA MD.

2.3,

CRAITICALITY 2L

UNIT
DHG HO.

SHEET F {F

" SHUTTLE CCTW
ERITICAL ITEMS LIST

FAILUAE HODE AHD

LANSE

FAILURE EFFECT
44 EHO ITEM

RATJONALE FOR ACCEPTANCE

9

Ha sutput signal ko tha VEII.
Neithar vides sar synchronization
infarmaktion i present.

Loss of camara outgut
deplcling scene informa-
tian within FOV of lens
asspobly.

DESIGH FEATURES iContinved}
HARE BOARD DESIGH £A), Ad, AL, A7)
Tha desl of the assecialed a1, Ad, Ab, A7 baards & constructed from Tamninated

&l Sync Ganerator
E{nc.ls Qivider Chain. : copper-¢lad apoxy ylass sheets [NEWA G-18) Grade FR-4), PER HIL-P-556174. Circuit
2294080-504 Loss of mission £ritical connections are made Lhreugh printad traces whick ren From paint to poiat on the

g2 Camera Timimg Logic vides, board surfacas. fvery trace terminates at an annuler rin?. The aniwlar ri
2294881-50) surrcunds the hale in which a companent lead or terminal ig located. Thiz ring

gd  Syar Formaiter. provides a feoting for the solder, aasuring good mechanical and eleckrical
Vides Quiput Drive. performance, 1ts site and shape ara governed by HIL-P-§5640 az ara trate widths,
2294884-501 spacing and rautisg. These requivenents are reiterated speci Fically in drawing

af  Fower Onf0Ff Seibching. pates to Further assure cenpliance, WYariations between the artwork aastar and Lhe
Input volLage Praregu?aturs. Final product {dus to irreqularities of the gtching processy are also controlled by
Dultput Yoltage Regulators. drawing notes. This prevents making defective boards from gond artwork. Holes which
225805501 hause no lead ar terainal, but zerve only ta electritally intarcoansce Lhe difierent

a1 oC-D¢ Canverters board layars, costala stitch bars for mechanical support and iscreased reldability.
Primary Dscillator Oriver.
Secondary Rectifiers/Filtars. “ The thru holes are drb1Vved from a dri)) taps thus eliminaking the possibility of
Z2948RE=5i}3 human error and alVowing Light contrsl aver hole and annular ring cnncentric*t;. an

&13 Master Bscillater important reliability criterign. After drilling and etching, A1l copper cladding 1%

229552 T-4

tin-lead plated per MIL-5TD-1435. This provides for easy and reliable soldering at
the Lime of board assewmbly, even after periods of prolosged storage.

DOARD ASSEMBLY DESIEN [A1, Ad, &5, Ab, A7)

ATV components are installed in & Manier which assures maximum reliability.
Compgnent leads are pre-tinned. s1lowing total wetting of solder joints. Al leads
are formed Lo provide stress ralisf and the bodies of large cowponents are skaked.
Special mounting and handliag inatructions ara inchuded in garh drawing required
after final assenbly. [he board is coated with urathane which protecks against
tumidity and contaminaktion.

BOARD PLACEMENT [A1, A2, Ad, Ab)
The A1, 42, A4, and AS boards are secured in the electronics asseably by gquld-plated

baryllium copper card guides. Conneciions are made to the mother hpard with bliad-waked
connectors. Disengagenent duriag launch is prevented by a cower whizh cpans Lhe haard's

free edge.




REV1SED 10-14-86

LIT TYC/HLA
WG k0. 22948195086, BOHS

SHEET _ 3 = OF __ 9

SHUTTLE CLTV

FHEA HG. _ g.3.1
CRITICAL ITEMS LTST

CRITICALITY _ 272

FATLURE WOOE Ak FARILURE EFFECT
CAISE OH _EHp- JVEH RATIGHALE FOR ACCEFVANCE

Ne outpul signat Ea the VS Loss &f camera auiput DESIGH FEATURES LConthnued)

Neithar vided nor synchroaizakbion depictisg scene informa-

informakion is presant. tioa ::thin FIW of lens DARE GOARD COMSTRUCTION {A2)

assemhbiy.

Al Sync Ganeratar The 42 hoard is af "welded wire" consktruction. A4 the bare board leval this does aot
E{act Divider Chain. : distinguish it from a nermal PC baard excent that holes which will Lake weld pins
2294888-504 Loss of mission critical generally are not connected t¢ PC traces. Ondy those pinz which bri nﬁ powsr and

A¢ Camera Timing logic vhdea, ground patentiale to the ICs are an PCi. A4 annular ring surrounds the hole in tha
2294BB1-511 board where each power and grousd piw is located. These ping are then soldered ko

a4 Sync Formakber. the trace like any othar component lead. Aside from this feature, all design
Video Bukput Drive. & construction techniques used in PC bosrd. layout apply.

22490604-503
Ab  Power On/DFF Switching. ) BOARD ASSEHALY [AZ)
Input Yoltage Preregulators.
Dutput Yaltage Regulalars. The drilled andé etched bpard is populated wilth severs] hundred solderable or
2294RA5=-5D1 weldable pins. Power and grownd ping, as wall as connector pins, are soldered in

87 OL-OC Converters lace. DBiscreet components (rasistors, diedes, capacitors) are altached to
Prinary Dscillatar Oriver. jfurcated Lerminals, where they are soldered. Flatra:k ICs are welded,
secorgary Rectifiers/Filiers. Tead-bp-lead,to the tops of the wald pins. AFLer we diﬁ. extra lead matarial is
229468A-503 trinmed away. Civcuit cosnections arve made wsing #38 mickel weld wire. Fhe

Al] Hazter Oscillator wirg is welded ta the pin surfaces on the board backside. Al wire welds wre done
2HE52T7-1 using a machine which is Lape driven, thus elimaating the pazsibility aof miswiring

dug to operatar errar. A} wiring & circuit parformance s Lested prior to

box-leve) installation. AFter successful- testing, componenis ara staked as required
by drawing notas and tha assanbly is coated with urathkand.

Tha board is iaserted in tha box on card-edge guides, & the sane manner as the ather
PL boards.

The A7-A low voltage puwer supply board is belted dn placa at 6 poinks avound its
perimeter. Four of thase mousting screws also pass through and tie down the smaller
A7-D bpard. These [wn boards dare mounted Face—to—face, separated by the standoffs.
Electrical intercanneckions ara achieved by jumper wires batween the twe boards. The
47-4 houses a ¥-pla connector which brings In power and signals from outside the
madule.

The A7 madule includes these two boards 2s well as power brangisior Q4. The module
housing is bent aluminum sheet, comprised of two halves sorewed together. The boards
and {4 are secured ko the Tower half, and wired together. Than the upper half is

put in place. By mounting Q4 girectly to the alumlnun housing, good L ernal
performance 15 assured.

U7 35k E=11& g
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REVISED 11-1-86

FHEA NO. _ 2 ,3.1

CRITLCALITY A

UNTY _ TYCALA
DG M0 .

SHEET _ 4 aF

SHUTTLE CCTY
CRITECAL ETEHS LI%5W

—3

FATLURE MIDE AKD
CAUSE

FALILURE EFFECT
0H EMD ITEH

—RATIONALE FOR ACCEPFANCE

He sutput signal ke the WSU.
Noither viden nor synchronizakion
informakion is present.

&1 Syac Generator
Llack Divider Chain.
Z2291800-504
a2 Caswra Timing Logic
22 =400
Ad  Sync Formatier.
Videa Dulpuk Orive.
220488950
AG  Power Ou/OFF init:hin?-
Input Voltiage Prerequlabors.
Output Voltage Regulators.
2204885 501
§C-DL Converters
Primary Oscillakar Oriver,
Sacondary Rectifiers/FilLars.,
22048865013
A13 Haster Dscillator
22055271

=~

loss af camgra output
sepicking scene inforna-
tion within FIW of lons
assenbly.

Laz: of mizssian critical
vided.

The 413 assembly s a bemperaturs fompansated woliage controllad crystal oscillatar
(TCYCXD) that i3 purchased ta & speciflcation controlled drawing that establizhes

the requirements for performance, desigm, best, and qualdFicakion of the unit. The
product assurance provisions of the vecument contain Lhe identical raquiremcats for
glectronic parts and materials as the Shuttle CCTV program and eust receive the
appraoval of RCA and BASA-)SC. Hechandcal and electrical inte?rl Ly of the sssewbly

i5 canfirmed by both analysis (design raviews) and teck {aual Fication asd acceptance].

{ualL [FICATIGH FEST

For Qualification Fest Fiow, see Table 2 Yocated at the frant of this book.



REVISED 10=14~Bf

FHEA 4.

CRITICALITY

i.1.1

2ri

UHIT WELA
fOWG . c294] |9-506, S0/

—R30M080-0A3 _
SHEET 5 0F 2

SHUTTLE LCTY
CRITICAL TTEHS LIST

FAILUAE HOOE AND

FAILURE EFFECT
0K EWD ETEH

RATIONALE FOR ACCEFTAHLE

— LALSE

do nutput signal ko the Wil
weither video sor syachronizakhbom
infarmation i5 presant.

Al

L}

Syne henegrabar

Clogh Divider Lhain.
2204B00-504 .

Camera Timing Logic

229408 1-581

Sync Formatter.

¥ideo Duiput Drive.
2294084-503

Power Gn/OFF Qwitchln?.
Input ¥oltage Freregulakors.
Output Voltage Regulators.
2294885-581

OC-0C Converters

Frimavy Oscillator Briver.
Copondary Rectif ers/Filtars.
2794006-503

Master Oschllator

2r9652T-1

DZIER

Loss of camera outpub
depitting =cana infForma-
tion mithin FOV of lens
ancemhly.

»

Loss of missipa criklcal
widen.

2-176

ACCEPTANCE TEST
The CCTV 5ystém5' WLA §5 subjected |:I|r|a-|:l;'|{!,I wiblhout vibratton 1solakors whick might
t

be veed in their sprmal dpstallation, to

& Vi

#w Thermal Vacuum:

foltowing testing:

20-8D0Hz:
&0-358 Hz;
350750 Hzx:
Test Quratian:
Tast Laval:

bration: 3 dB/Ogt-rise tron 0.00 G2/Hz
o.44 G-z .

=3 dis 10 ect-sTope

1 Hinute per Awis

6.1 Gres

In a pressura of IXID7 Torr, the temperature shall be as
fol lows:

125" F:
25° I:
23 T3

1 hour
1 hour
1 hour

Time to stablize equipment plus
Time to stablize equipmant plus
Time Lo stah1ize equipmant plus

the LA nay not have beea swhjected ta the vacuwwnm conditian.

For Acceptance Test Flow, See Table 1 Jocatad at the front of thiz book.

OPERATIONAL TESTS
In order to werify that CCTV compaseats ara operational, a test must verify tha

health of a1l the command ralated components
through the RCU, through 4he sync Vines to Lhe Camera/PrJ,
decader.

abili

would

A A

rom the PHS {A741) panel swilch,

to the Camara/PTyY command
The best must also verify the canerats ability to produce yideo, the VSU's
tﬂ to route widen, and the monitor's ahi1itﬁ to display vldeo. A similar Lesk
g performed Lo warify the MIM command patn.

Pre—Launch on Qrbiter Fast/In-Flight Test

1. Power OCTV Sysbem.

Z. ¥ia the PHS pasel, zalect a monitor as destinatian and the camera undar
kest as snurce.

3. Send "Comern Power On® conmardd From PHS panel,

4. Selack “Exkernal Sync® on sonitor.

5. Observa video displayed on monkkor. Hote that 1F viden on wonitor is
synchranbzed {i.e., stable raster} then this indicates that the camera
is recaiving compasite sync Frum {ha R0 and that the camera is producing
synchrgnized videa.

. Send Fan, Ti1t, Fecus, Zoom, DLR, AMD Ganmz commands and visvally {eilher
vwia the monitor ar direct observation) werify operation.

!. Select downlink #s destinatian and camera vndar test A% Sowrce.

0_ ODbserve video routed to downldink.

%, Send "Cdoerd Powar Off" command via PHS panel.

0. Repeat Steps 3 through 9 excapt {ssue comnands via the MOH command path,
This praves that Lhe CCTY equlpment is operational.

S 7 i



AEVISED 10-V4-BE

DNET  __ TYC/WlA
FHEA ND. 2. 3.0 SHUTTLE {CEV OWh W0.  _ F204R19-S06. SO/
CRETICAL ITEMS LEST _. 2I07GAA-503

CRITICALLTY ef1

SHEET & ar 9

FAILURE MODE AHD

CAlISE

FAILURE EFFECT
i EHO JYEH

RaTIDNALE FOR ACCEPTANCE

Mo oukput zignal to the WSU.
Welther video nor Synchronizakion
informakion iz prasent.

el
Az
Ad
]

Az

Synt Banerator

Clock Divider Chaim,

2794900 -504

Canera Timing Logic
2294881-501

Sync Formatier.

Videa Output Brive.
ZHGaaB4-503

Power On/OHT Swikching.
Input ¥oltape Preregqubabors,
Output Yoltage Regulakors.
2294805= 54k

OC-0C Canwerters

Prinary Oscillator Driver.
Sacondary Rectifiers/Filbers,
2891BAG~-503

Al3 Haster Oscillatar

2rOR52T=1

Loss of camera avtput
deglcking scene informa-
khon within FIV af lans
assenkly.

Loss of mi;sinn critical
video.

DA/ THSPECTION

Procurement Contrnl — Fhe TWGAMLA EEE Parts ardd hardware tiems ave procured fron
approved venders and supplisrs, which maet Lhe requirements sat forth in the DCTY
contract and Quality Plan Work Statement (WS-2543176}. Resldent DCAS peracnnel
revigw all procurement docunents te astablish the need for GSI on selected parts
{PAL 517).

Incaming !nspection and Storage - Incoming {Juality inspections are made o all
recaived naterials and parts. Results ave recorded by Tot and rekained la file by
drawing and central nurlzers for future reference and trm:eahl'litg. All EEE parts
are subjected to incpning acceptance kests ar callad for in PAL 315 - Incoming
Taspackion Yest Instructions. Incoming flight parts ara further processed in
accordance wlth ACA 1446684 - Preconditioning and Accaptance Requlrements For
Edactronic Parts, with the exception that DPA and PIND testing is net performed:
Hechanical ftems are inspected per PAl 316 — Inceming Inzpaction Instructions for
mechanieal items, PAl 305 — Incoming Qwadity Contrel Inspeclion Imstruction, and
PAL 612 — Pracedure for Processing Inconing or Purchased Parts Designated For
Flight Usa. Accepbed bbems are deliverad to Material Lontrolled Stores and
vetained under spachfied conditions until fabrication is required. HNon-canforming
materials are held For Malerisl Review Board {PRE} disposition. (PAIL 307,

FAT 1QC 230).

fuard Assembly & Test - Prior to bhe start of TVC board assembly, a1l itens ars
variFied to be correct by stock room persennel. as the kems are accumulated to
form @ hit. The ilems are werifled pgain by the opervator who assembles the kit by
thecking against the as—byili-parts-Tlst (ABPL). DCAS Handatary Inspecticn Foints
are designated for all printed circuit, wire wrap and welded wire boavds, plus
harness connectors for soldering wiring, criq:in{ul; salder splices and gualily
worksanship prior to coating of the camponent side of boards and slesving of
harmesses.

¥ Hoards

tpecific TVC board assenbly and test instructions are pravided in drawing netes,
and applicable documents are called vul In Lthe Fabrication Precedure and Record
{FPR-2204019) and parks lizk PL2294B19. These include shuktle TYL azsembly notes
2593660, Process Standard RTY-566 2ZP0OBY, Process Standard - Honding Velcro Tape
2280889, Specification Saldering 2280749, Specification Name Plate Applicalian
1960167, Specification - Crimping 22PRA0G, Specification - Bondiag and Haking
2260878, Specification — Urelthane coating 2280H77, Specificatyon - lntk;ggur_ulpuund
2026116, Specification Epewy Adhesive 2016985, Specification ~ Herklng 2280876,
Specification - Workmanship 8030035, Spacificatiun Bonding and Staking 2Z280875.



REVISEO 10-14-Bf

FHEL 4.

£.3.1

CRLTICALITY 2f2

UNIT [N, D
SHUTTLE CLTV _ WG HO.  _ Z2294R10-506, MBS

CRITLCAL IVEHS LIST
SHEET T o __ 9

FAILURE HODE AKD

CAUSE

FAILURE EFFECT
(4 EMD LVEM

RATJOHALE FOR ACCEFTANCE

dn output shgnal to the VL.
leither wided nor synchronization
infarmatisn 1= present.

L1}

al

Synt Ganeratar

Chock Hvider Chaim,

2294080 -5049

Canera Timing Logic
2294881-501

Syn;c Formatter.

Yideo Output Orive.
2294884-503

Rower nJIHF Sui.l.r.hin?.
Input Yolkage Preragulators.
Qubput Yoltage Hegulaturs.
Z294A85-500

OCDOLC Converters

Primary DsciVlakor Driver.
Secordary Aectifiers/Filtars.
2294886503

Hacter Dscillator

Z2E05527=1

0216k

Loss af <amzra ouiput
depicting scene informa—
tion withis FOV of Yens
assembly.

*

Loss of mi;sion criticat
video.

IVCAHLS Assenbly and Test
they are mated and a final acceptance test is

OASINSPECTROY ffant inued)

]_[C_ﬂiiﬂllhlf_iﬂ.ﬂ_tﬁﬂ- - 4&n nﬁn bow test ks performad per TP-IT-2294819, and an
Acceptance Test par TP-AT-2294839, inclugipg vibration and thermal vacuum. Torques
ara speciFied andé witnessed, traceability numbers are recorded and calibratad tools
ara c¢heekpd prior Lo pse. RCA Qualiby and DCAS inspactians are performed at the com-
Tstion of specified FPR operstions in accordance with PAI 204, PAL 205, PAI 206 and
AL 2¢Y. DCAS personnel wilness TVE bottoen-up ang critical terquing.

- An open how Eest is perforsed per TP-IT-Z30F0BE, Acreptance Test
per TP-AT-233708B. Torques are specifled and wilnessed, traceabllity numbers arvs
tecarded and calibrated tools ave checksd prior Lo use. ACA Quality and DCAS inspectians
are performed at the conpletisn of specified FPA operations in accordance wilth FAL 204,
PA] 205, PAL 217 and PAE aDF. DCAS personnel witness WA buikor-up and critical torquing.

« After 2 TNC and 2 WLA have bean tested individoally,
rformed per TP-AT-2234B14, iacluding
vibration and thermal vacoum environments. BCA and DCAS persoenel moniter these
tests and review the acreptaace test datasresules. These personnel alsp Inspect

fer conformance after all repair, rework and retast.

Preparaticn for Shipment — The TVC and WLA are separated prior to shlpment after
fahrication and testimg is complete. Each is packayed according to CCTVY Letter BOVE
and 2280746, Process standard for Packaging and Ha:ﬂﬁng o del?nem “A1Y related
documentation including assambly ﬂrwln?s. Parts List, ABPL, Tesl Data, etc., i3
athered and held 1n » decomentation Folder assi?nnd specifically to pach assenbly.
his foldar i< retavned for reference. An EIDP §s prepared for each assy in
accardamce with the requirements of W5-2503176. ALA Qg and DCAS persoane]l wikneis
crating. packaging, packing and warking, and review the EIOF For completeaess and

ACCUraAcy.
)

2178 o T
-



REVISIED 11-3-f6

UNIT _ IVC/WiA
SHUTTLE CCTY OWG WO, _ Z2G4d]3-506. S08F
FHEA MO. _ 2.3.1 CRITICAL TTEMS LIST __2307098-503
CRITICALLTY _ 272 SHEET __ B oF ]

FAILURE HDOE AHD

CAUISE

FAILURE EFFECT
OH END [TEH

EALLOHALF FOR ACCEFTANCE -

le putput zignal te the VEU.
jefther video nor syachronizaliom
information &5 prasoat.

i

4

Sync Generakar

Clock Divider Chain.
22943080504

Comgra Timing Lopgic

229498 1-541

Sync Formatter.

Yideo Output Orive.
2799504~-501

Fower OnfOfF Switching.
Input Voltage Preregulators.
fubput Yoltage Regulators..
2794885501

H-0C Canverters

Primary Oscillator Driver.
Secordary Reckifiers/Filbers,
7Z93E6-503

Haster Oscillatoer

2308527 =1

Loss of camera subput
depicting scene informa-
thon within FOV of lens
acsembly.

Horsk Case: o
Loss of mlssien criticalt

videa.

FAILURE HESTORY

TOR - H2G4d - Lag #0462, TV 5/ FOD3-502
TOR — W2644) - Log A04E1, TVC 5S4 FOD3-502

Descriptiop: Integration Testing Fal lure
Box Lewel
. Thermal -¥ac Hot Envirsment

Mo video from TWC. +28 yolt current abk 1.5 Awp limit,
. wac hob test cycle =1)59F)

Cause: Sharl in A7 Tow waltage powar supply.
transformer}

{30 minubkax ints Lhermal
{High woltage winding of

Corrective Action: Removed and replaced transformer (sent to vendor far amalysis),
Short due to A pin-hole in magnet wire insulabion.

Fulure transformers to be purchased per revised spec contral drawing ECH CCTY

BA9(B3020).
TR -~ W274d - Log #D486 - T¥C 5/M DO8-502
DMesgription: Pre-Launch Test Failurs

Bgx Level
Mnbiant Environment

?E;éwUJCS*-E-GI—I]ﬂgT unit raturned from KSC. Powsr wis applied te wrong pins.
+ . '

Couse. [ncorrect wiring af chukkle craft harness, pub +2BY ta 11-10 and
ATH to JH-%,

Cerrective Actian:
organization.
5/ Q0B
changed.

Wiring oF shuttle harness to be reapaired by responsihle
Fallurg analysis performad and corrsctive aclion taken on TVL
fb beard-failure analysis indicated the follpwing paris are (o be
01, 93, §i2, CR2, CR6, and R51 ware replaced.

ToR - WAD24 - Log #ORID - TWE S0 DB7-ROZ
Qescrigbtian:

Acceptance Test Failure
fBox Level
Thermal Vac — Hot Envirpament.

WL drawing escessive current, *1.5A. ¥Failure occurred at +1259F,

Cayse: Capacitor C10 pn the A6 board was found Lo be sharted.
of solder flowed inside from sleeve Lhru header.

Carresdlive Ackion:

7 1IN

A large quantity

Capacitor €10 removed & replaced, |vandom part Failore].



REVISIED 1V-3-R%

FMEA MO, _2.4.1

CAITICALITY FXs

CRITICAL 1TEHS LIST

DRIT  _TVC/WlA
SHITTLE CCTV DHG N0 22948196, 5087
_ 2307068503

SHEET . 8a  OF _ 9

FALLURE MIDE ART

CAUSE

FAILURE EFFECT
OH END JTEM

BEATIOHALE FDR ACCEPTAWCE

Mo oulput signal to the VI,
Heither wideo nor syachvenization
informatian is preésent.

LA
a2
&d
Ll

LT+

Syne Goengrator

I:{m:l-: Mivider Chain.
22940R0-504

Camera Timing Logic
2294081-5%01

Sync Formatber.

Yigdeo Dutput Orive.

27 M E04=-503

Pawer On/OFF Switchilug.
Input ¥Yoltage Frere-l%u ators.
Quiput Vollage Reguiators.
2794085501

pL-BC Lonverters

Frimary Oscillator Brivar,
Secondavy Rectifisrs/Filters.
2Z94RBE-K03

A13 Master Oscillator

2055271

021ER

Loss of camera outpuis
deplcting scene informa-
tioa within FO¥ of lens
assenbly.

Less of mission critical

video.

EA]JLURE HISTORY

TOR - W2bdd - Log #0462, TVC 5/H FOO3-502
TOR - W2630 — Loy #0453, TVC 5/4 FDRI-56D2

D i pdign:

Integration Testimg Failure
Box Level
Thevmal-Yac Hot Ewvvdrocaneat

Ko videa from TYE, +28 wplb cuvrent at 1.5 Amp Timit. (30 minukes inta Ehernal
vat hob tesk cycla —-1057F)

Caugp: Shart 4n AT lTow woltage power supply. |High voltage winding of
tronsfurser)

: Hewoved and veplaced transformer {sent to wendor for analysis).

Sthart dua to a pin-hola in nagnet wirs dinsulation.
Future transfurmers to be purchased per revised spec cantrol drawing ECH CCTW

6401 B3024)

TOR — W240 - Log #0486 - TVC S/N QDB-502
Descripkion

: Pre-Lapach Test Fallure

Baow Level
Anbient Enwironmant

REF: VIC5-2-01-D097 unit returned from K5C. Power was applied to wrong pins.

[+2E04) .

Lncorract wiring of shuttle cvaft harness, put +2BY to 11-1D and

§TH te 11-9.

Corrective Actien: Wiring of shuttle harness ta ke repaired by vespansible
organization. Failure analysis performed and corrective actian taken on TWC
AE board-failure analysis inditated the fallowing parts are to be
g1, @3, 12, CRr3, CRE, and AS51 ware replaced.

TOR - WOG24 - Log #D530 - TVC S/N G07-502

/0 (B,
changed .

Desrription:

Accppeance Tast Failure
Hox Level

ThermaY War - Hot Envirement,

TVC drawing excassive current,  ¥1.5A. Fallure pccurred at +1259F.

Lausa: Capacitor CHD on the A6 board was found to be shorted. A large ouantity
of sulder Tlowed inside from shesve thru header.

Corrective Actipn: Capacitor CID r}-nved B replaced, [randem part failure].

2-1194

Lo

™

ol
=R



REVISIED 17-1-8&

UNIT TYL LA
FHER MO, AL SHUTTLE CCTY Owa D,
CROTICAL [TEMS LIST __23p7080~503
CRITICALITY 212 SHEET [T ar [¥]
FAILURE HODE AMD FRLLURE EFFECT
CAUSE A4 £HD ITEY RATIDHALE FUR ACCEPTANCE
o output signal ko the WSU. Lass of camera oukpul E41LIME HESTORY
deither videa nor synchronization depicting scene informa-
infarmaklon 35 present. tinn within FOW af leas TOR - WEBZY - Lag #558 - TVC S/N B12-502
assembly. Y1711 - Log #56B - TV S/ 009-502
1]l Sync Gensrator Y171 - Log #5468 - TVC SAH DO2Z-502
Clock Divider Chaijn. : Y1771 — Log #566 - TWC  S/H &09-502
Z294880-504 Less of miszion enftical YI#T0 - Log ©567 = TVWC S5/M 934-502
k2 Camera Tining Logit videa. ¥17M — Log #5467 - TWC 574 910-502
2234801-501 YI?70 ~ Lag #5688 = TVC 5/ 017-502
L Syne Formatter. WIT2Y - Log #5728 - TVC 5N 820-502
i L ut. i "
;igsgﬂg-; 3 Brive Description: Flight Failure, Spacecraft Level

46 Power Do/0F0 Swilkchin

[nput ¥olkage Prerequ?&turs.
Gutput Yoltage Regulators,

2294805501
47 DC-DC Converters

Primary Dscillator Driver.
Sarandary AetiFiers/Filkers.

2294B8h-503
al3 Haster Oscillater
22a5827-1

RMS TV Camera circuit breaker popped open during flight mission 575-3.

Cause:
temperature.

Correckive Action
and retast bo ECH

Camera low voltage supply has erratlic syncronizatian mode at Yow

3

A11 Flight cameras were returned undar CCAS For reworh

(—18871. ELN ([=1B81) te the Tow woltage pawer supplies

glininates the erratic syncronization proklem. T grouwp part ao. has been
changed from 2294819-507 to 504 to denpte cameras that cantain low voltage
power supply modification.

TR - ¥1773 = Log #0570 -~ TV S/H DOB-5B2

Bescription:

Flight Failure
Spacecraft Level (375-3)

WL nat synchronized for apprexivakely 38 ninutes.
This probten geeored at cald Lemperature.
Synchronizathon was Tegained at 29C,

Cause:

deteckar,

Lorvective Actian
heater and sync wodiFlcations (ECH €CT B33 ka all

-,
H

Lpss of phase lork due to thernal assymitry of the 3.58 Hiz Phase

CCA 3% has bean issvad dire:tin?1htﬁ to imcarporate the

jght camera's. TVC 008

was modiFied accordingly. VYL group numbgr has bean updated frem groop S0Z 1o S0b.

TOR — ¥1799 - Log #5786 ~ TWC S/M 004-502

Flight Fallure {5753}
Spacecraft Level

Bescripbion:

TOR was opened ka follow ralay Kl - contacks 5 and 8 failwre on ass'y
22948R85-501 5/N FDIB.

LU - {1 ]



REVISIED 11-3-86

FeEA 80, _2.3.1

CATTICALETY 242

CUNIT  _ IMESWLA
SHETILE LCTv R OWG M.
CRITICAL ITEMS LIST ) 2207008547
SHEET 8 OF 9

FALLURE HODE AKD

FAILURE EFFECT
0t FHD ITEM

BATTONALE FOR ACCEFVANCE -

o putput signal to the V3.
pither vides nor synchrenizakion
nformation is present.

b Sync Generator .
Clock Bividar Chain.
27946R0-504
Camera Timing Logic
2294801-5¢1
Sync Formatber.
Vidag Quipyk Orive.
2294884-503

& Powar Dn/OTF Suit:hin?.
Inpui Yoltage Preregulaters.
Outpul Voltape Regulakors.
z294A85-501

g DC-0C Comvertars
Primary Oscillator Driver.
Seeondary Rectifiers/filters.
2294506-501

113 Master Oscillater
2299527-1

aziGR

Loss of camara oulpul
daphcting scene informa-
tion within FII¥Y of lens
assenbly.

Herst Case:
Loss of missien critical
video.

FAILURE HISIDRY

TR - 8-3521 — Lag #1165 — TVL S/N $3B-584

Descripbipn: Acceptance Test Fallure
Bax Level

Thermal ¥ac — Kot Envirenment
Excasgive supply current, lost ali OLR/camers Tights and cutput video information,

Cause: Shorted capacitar C14 an A6 board.

Corrective Action: C14 removed and replaced with new capacitor. Product assurance
lab could nok find a ceuse for shorted cop. [Report # B5121A)
Cansidersd random failure.

2125
LAY |

o
=



REV1SFD 10-14-HE

FHEA M.

2.3

CRITICALITY i

URET
O NI}

SHEEY __ 0  OF

YL HLA

SHUTTLE LCTV
CRITICAL ITEMS LIST
-9

FAILURE MIDE AND

CAMAGE

FAILLRE EFFECT
(W _END ITEH

RATEONALE FOR ACCEPTANCE

Ha sutput signal ta the VSU.
Heithar vidan nor synchrowdzation
inforpation is present.

al

&2

Sync Generatar

Clack Diwider Chain.
Z354A58-504

Canera Timing Logic
£2948681-501

Lync Formatter.

Yidea Qukpuk Drive.
2294804 - 503

Power On/OTF ﬁwitchin?.
Input Yoltage Praragulators.
Dutpat Yol tage Regulators.
25805 -50 |

DC-DC Conwerters

Primary Dkl lator Driver.
Secondary Rectifiers/Filters,
2104886503

Hatker O5cillator

LH5527-1

Loss of camera outpot
depicking scene informa-
tion within FOV of lens
assembly.

Ll

Horsy Cacpe: .
Loss of wission crikical

viden.

QFCRATLONAL EFFECTS

Loss of video. Possible Toss of major wissien ghjectives due to 1oss uf RMS cameras
or other raquirved camaras.

CREY ALTIONS

If possible, continue RMS operations uzing alternative Tiiuﬂ] s .

CREW TRAINING
Crew should be Erained tn use posaible alternatives to CCTV.

HISSION CONSTRAINT _
E'E%vm possihle, procedures should be designed 3n they can be accomplished without



