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CRITICAL IVEMS LIST

FATLURE HODE AND
LAYSE

FAILURE EFFECT
OH END [TEM

EATIOHALE FOR ACLEPTANCE

TVC/CLA does nok réspond to any
comnand via the A} panel oa the

upl ink

I¥C

Al Cormang Detector.
Sync Skripper.
C%uch Divider Chain.
Syac Generatar.
220ARA0-504

fZ Comwmand Decode Lpgic.
Command Execubion Legic.
Camera Tining Loglc.
223488 1-541

A Sync/CHT Acwr.
2254864503

A% Aubnmakic Light Contral.
2299803-515

AR Power OnJGIF Swikchin

Input Voltage Prare u?;tur.

Output Yaltags Regulators.
A? DC-DC Converler Prinary
Oscillator/Driver.
£293386=-502
13 Master Oscillater
22955231

B235K

{1} Hp Pan TilL Motion
{2} Ho Lens Hotdan, §.&..
focvs, r0om, iris.

{3} =g of high or low
rate of Lravel far FTI.

Los: of mistion critical
wvideo due ko inability
in posilion canera foar
desired FOV.

QESIGH FEATURE

The T¥C/Lens Assembiy 1s coaprised of 16 electrical subasseablies; 11 subagsenmbliad
ara ACA Actra davipaed and fabricated u;ing standard printad—circeit board typs of
construction. The remafining three assemblies, high voltage powar supply, oscillater,
and steppar wmotors, ara vendor supplied conpanente which have basn epaciflad and
purchased a:curdin? to RCA Speciiication Costrol Orawings (5€0s} preparsd by engi-
neering aod veliability acsurasce. Specifications per the XD ara prapared ko
establish the design, performance, best, gualification, and acceplasce vequirements
for a procured piece of equipment.

Parts, waterials, processes, and deslga guldellnes for the Shuktle CCTV program are
spacified 1n accordance with RCA 2295501, This socuvment defines the pruaran require-
ments for selection and contral of EEE parts. Ta the mawiouva exkent, and consistent
with availability, all paris have been selectsd From milltary specifications ab the
JMH 1evel, as a minimum. In additlon ko the sverall selection criteria, a subset of
general purposa preferred parts has been defined hy this document and the RCA Govara-
vent Syseem: Division Skandard Parts List. [n the case of the CHOS and TTL family of
micraciveoits, devices are screened and Lestad 40 the MIL-STR-BA3L equivalent and
pracursd under Lhe designations of MI-REL/3W] and SHC 5415 from RCA-S50 and Taxas
Iastruenents Corp, vespectively. Parts not incdudad is the above documents have beea
used in the design an ¥ after a nonstandard item approval Form (HSIAF) has beea pre-
pared, svhaitiad to Re iahi1it¥ AssuTance Eﬂginﬂaring {RAEY and appraved for use In
the specific appllcation(s) dafined in the HSTAF by HASA-JSC.

Horst-Case Lircult Anslyses mave barn parforned and documeated For adl cirecuit
designs ko demanstrakte kthat sufficient operating nargins ewist for all opparaklng
conditions. The analysis was worst case-In that the walug for sach of the variable
paranetars was seb ko linits that witl dedve Lhe output to & mawimum {or nininun).

A component aﬁp]iflliﬂn revied and analysls was conducted bo verify Ehat the applied
slress on each piece part by the temperatwre eatremes ldenkifled with anwironmental
quatifleabion betiing doss not exceed the stress deratlag walyes identified in RCA
F2955807. :

In additian, an objective examination ¢f 1he d&si?n was performad through a POR and

COR to werify bt "*- T¥C/Lens assembly met speclFlcation and contractual require-
ments.

2at15 £y Lt



I .

REVISED 1dH-14-Bb

FHEA NO. _ 2.2.5

CRITICALITY it

1T
WG KO-

SHEET _ 2 OF

SHUTTLE TCTV
CRITICAL ITEWS LIST
—3

FAILIME HODE AMD

FAILURE EFFECY
OH EKD ITEH

—BATIONALE FOR ACCEPTANCE

[AUSE -
NAE/CLA does not respand ko any
cosmand wia the A7 panel on the
uplink

Il

Ay Comimand Detectar.
Sync Skrippav.
Clack Divider Chain,
Synt Beneratar.
EEEQBEﬂ-Sﬂd

A2 (wmland Decoda Lagic.
Cormand Exacution Loglc.
Conera Timing Logic.
2299801-501

A4 SyacfCHO Rewvr.
2299884-503

A5 Auktomstie: Light Contral.
22948083-005

B Power DnfOff Ewitchin?.
Input Vultage Frereguiatar.
futpui Yoltage Regulators.

a7 0C-0C Canverker Primary
Oscillator/Driver.
27949606-503

2 Haster Oscillatar
22959527=1

{1} He Pan Ti1L Hetian
{2} Ho Lens Motios, 1.4..
forus, room. Iris.

{3} Loss of high ar Tow
vake of travel For PTL.

Loss of missien critical
video due ko inabiliLy
to pasikian camera for
desired FOV.

RESIGH FEATURE {Continuad}
BARE BOARD BESIGN [AY, Ad, AS, AD, AT}

Tha de;liip af tha sssociated boards Al, A, AS, kb, AT ara construcked From laminated
copper—clad apaxy glass sheets (MEMA G-10} Grade FR-d4), FER MIL-P-55617A, Circeit
connect]oss are mads through prinkad traces whick run from point ta peint an the
bpard surfarei. Every trace terminatas at an annular risg. The amnular rin?
surrourds the mole in wiich a component lead or tarminal 15 lecated. This ring
pravides & Footing for the solder, easuriag good machamical and electrical
performance. [t5 size and shapeé are governsd by HIL-P-55648 as are Lraca widths,
spacing and routing. These requirements are reilsrdied specifically in driwing
nobes ta further assura compliance. Wariations betwaen the artwork mastar and the
final product {dua fo irregularities af the eiching process) are a1sa conLirolled by
draming notes. This prevents making defgctive boards From good artwork. Holas which
house no lead or Lerminal, but serve only to electrically laterconnect the differest
board 1ayers. contain stitch bars fur wechanical support and Increased reliability.

fhe Lhry holes are drilled From a darild tape thus elininating tha poasibility of
human error and allowing tight conblra¥ owver hale and annular rin cnncentricit . an
impartant reliabitiky criterbon. After drilling and stching, A cn;ptr cladding s
tin-lead plakad per WIL-STD-1435. This provides for aasy and reliabla soldering at
tHe Lime of board assembly, even after periads of proloaged storage.

BOARD ASSEMHLY DESIGN (AN, A4, &5, A6, AT-A, AP-B}

A1l components are installed im @ ngnner which assures maximmm reliability, .
Companent léads are pre—tinned, allowing total wetting of selder jaints. AlN leads
are Formed to provide stress relief and the bodies of large compenents are staked.
tpecial mounting asd handling instructians are included in aach drawing required
aftor Final asseably. The bpard ¥#s cokted with urethane whick protects againsi
huwidity and cantémtnation.
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FAILURE MOOE AHD - FATWURE EFFECT .
CRUSE (M END 1TEM BATIOHALE FDE ACCEP TAMCE
TY(/CLA doas nob respomd Lo oay {1} Ko Pan TiVt Mokion DESIGH FEATUBE (Conklinuad)
command via the AT panel an ihe {?} ho Lens Mution, l.a..
uplink ) facws, woom, irls. BARE BOARD CONSTAUCTION (A2}
{3} Loxs of high or 1ow
v rate of travel For PFTU. The boards ara of "weldod wire" coaskruciian. At the hars board Tevel this dies ool
&l Command DBetectar. distinguish it from a narsal PC board sxcepl that hoVes which will take weld pins
Sync Siripper. 3 generatly ara nok consected to PC trages. Only those pins which hri"ﬂ pawer and
Clock Oivider Chaia, Loss of mission cricical graund poientials Lo khe ILs are oa PCs.  An annular riag surcounds ihe kal# in the
Sync Generator. video due ta inability toard where sach power and ground pln 13 lacated. Thase pins are then soddered to
25940 BO-504 to position camera for the trace 1ika any other componest lesd. Aside froa thds featwrs, all design
A7 Command Becade Logic. desired FOV. . & construction techaigues vsed im PC board layout apply.
Coomand Execukian Legic.
Camara Timing -Lopghe. BOARD ASSEMELY [42)
22542681-581 .
gd Sync/CMD Rewr. The drilled and giched boards are Papﬂ]atad with several hundred solderabla on
2204884503 weldable pins. Power and yreusd ping, as mell a8 connector ping, are saldared ba
45 Automatic Light Contral. lace. UOiscreet conponents (vesistors, diodas, capacitors) ara attached to
2294883-505 ifurcated terninals, where they are soldered. Flatpack ICe are welded,
40 Powar OnsDf€ Swikching. lead-hy—1e¢ad, to the tops of tha weld pisns. After welding, exira lead material s
Inpui Voltage Preragulator. trimed away. Lircult connections are made wiing #30 AHG nickel weld wire. The
Output Vol Lage Eegu?atnrs. nire is welded to the pin surfaces om tha board cksida. A1l wire welds are done
a7 00 Converter Peimary using a maching which is tape driven, thus ehiminaling the possibility of miswiring
dscillatorMriver. : due ko operator errer. A}l wiring b circuit performance is tested prior tn
*P9AARE—503 box-teval installation. After successful testing, components are staked as required
413 H;;ter Dsci¥lakor by drawing notes and Lhe assenbly is coated wilh wrathana.
2295527-1 .
The board is inserted in the box on card-adge guides, ia the sama nanner as the other
PL boards.
BOARD FLACEHERT .
The A7-# low valtage power supply boeard is Bolted in place at § polnks around its

perimgter. Four of Lhase mounting screws alse pass through and tie dawn the smaller
AT-B board. These Lws baards are mountad face—to—Face, séparated by the standoffs,
Edectrical intercomnections are achieved by junper wires bebwsen the bwo hoards. Tha
AT-A houses a Ad-pin connector which brings in power and signals From outside the
nodule.

The A7 module includes thase tmo boardi as well as power transistar Q4. The module
hpusing is bént aluminum shest, comprized of two kalves screwed kogether. The boards
and (4 are secured to the lower half, and wired Logelher. Then the vpper half is

put in place. Oy mountiag 04 dirvactly to the aluminum housing, gaod t:arlal
partormance % assurad.

The A1, AZ. A4, AH, AL, Boards are secured in the electronics aysenbly by
gald—plated teryllium copper card guides. Connectians are made to the nother toard
with Blind-mated roeneciors. Disengageneat during launch is prevenied by a cover
whiih spans the board's iree edge.
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FAILLRE MDDE AHD
CASE

FA[LURE EFFECT
ON EWO [TEM

—RATIOMALE FOR ACCEPTAMCE

TWC/CLA does not respond o any
comnand wia the AT panal on the

uplink -

L

M Command Detector.
5¥nc Stripper.
{leck Divider Chain.
Sync Ganerator.
2294880504

A2 Coomand Decode Logic.
Command Exgcutian Logic.
Cameraz Timing Legic.
2204881-501

f4 SyncsCHD Rowr.
2794384-501

45 Autematic Llghi Conkrol.
2254003-505%

abh Power OndOFf Sullching.
Input Yaltage Preregulator.
Output VYoltage Régulators.

41 OC-0C Comverler Primiry
QecillatorfOriver.
&HaARs-503

A3 Bagster Uscillator
22959271

(1} Me Pan Tild Mation
(#Y Mo Lens Hotion, i.&.,
focus, zoom, Ivis.

[3) Loss of high or Yow
raka of travel Tor PTU.

Loss of mission critical
video due to inability
ta position camera for
dasired FON.

The Al3 assembly 13 a temperaturs campensated voltage controlled crystal ascillatar
[TCUCXO) that b purchased to a spacification contralied drawing Lhak witablizhes

the requiraments For parfarmance, design, test, and qualificatlon af tha vnit. The
product assurance pravisions of the document contais tha ldentical requirements For
¢lectrosic parts and materials as the Shuttle CCTV program ind must recaive the
approval of RCA and NASA=1SC. Hechanical ang glectrical inte?rilj aof the assenbly

35 confirmed by both asalysis (design raviews| and bast fqualification and arceptance).

CUALIFILATION TEST
For Qualificakion Test Flow, see Table 2 Tocated at the front of this Book.
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SHUTTLE CCTV
CRITICAL ETEMS LI1ST

FAILURE WODE AMD
LAusE

FAILURE EFFECT
OH END ITEH

TWCACLA daes not respand ba anyg
conmand via the A7 panel on the
uplink

L

Al Command Detectar.
Sync Stripper.
Clock Diwkder Chain.
Sync Generator.
£49450-504

A2 Command Dacode Logic.
Corwmand Exgcution Laghc.
Camers Timing Lagic.
22945808 1-504

Aq Sync/CHD Rowe.
229980 4=503

AS Autamatic Light Conkral.
2 294FH 3-505%

iy Power Oas0Ff Switching.
Enpuk Valtage Praregulaslor.
Output Yolluge Ragulators.

42 0CAC Conwerter Primary
Oscillator/iriver.
2204686503

Al3 Haster Oscillatoer
2I95627-1

2350

(1) Mo Fan Ti1t Holkion
{2} Ho Lens Makion, i.e.,
forus, zoam, iris.

{3} Loss of high or 1ow
rate of travel for PIL.

borst Lase; o
Loss of mission critical
vidps due ts inability
Ly posikion canera for
desired POV,

<=119

RATIONALE fOR ACCEFTARCE
ACCEPTANCE TEST :

The CCTY systems' TVC/ACLA is swubjecked directly, without vibration isplators which
wmight be usad in thair norwal installatisn. to the follawing tasting:

& Vibralisn: 20-A0Hz: k| dﬂ!ﬂit-ri 2a From 0.0} G2Ma
A0-350 Hr: 0.04 G sHz

350750 Hx; -3 aB/10 dct-slope

Test Duration: 1 Minute per Axls

Test Level: 6.1 Gras

s Thermal Varwum: In a preassure of 13102 Tarr, tha tamperatura zhall be as
Follows;

125° F: Tine to stablize equipsent pYus * hour
25° Fi Tine 4o stablize equipsment plus | hour
5% F: Tine 1o stakl ize equipment plus § hour

The TNCACLA may not have been subjectad ko the vacuom conditior.
For Arceptance Tesd Flow, ses Table 1 located at the frant of this book.

DPERATIOHAL TEST

In order to werify that CCEFY compoments are operatisnal, a test wust verify the
health ef a1l tha’mmnd ral am compunents from the PHS (ATA1] panel :m{nh
throsgh the ACY, through the sync 1ines to the Camera/PTU, to the Camera/FIV commnand
decodar. The tesk auat alsa verkfy ths camera*s ability to praduce video, the USU's
ability to route widen, and tha manilor's ahihtﬂ o display videa. A similar dest
would gn perfarmed o warify Lhe HBM comnand path.

pre-Launch on Orbiter Test/1a-Flight Test

1. Pamer {CIV¥ System, )
2. Via the PHS panel, salect a manitor as destination and Lhe camera wunder
test a5 seuircE.
Send "Camerda Power On" comsand from PHS panel .
Select "Ealemnal Sync® an wonitar.
. Dhsarve video displayed o wonitor. Hota that IF video oa moaitar 15
syachronized {i.e.. stable raster} then this imdicates that the ¢mira
is receiving conpasite sync From the RCW and that the cawera is producing
synchrunlzed video. )
b. Send Pan, Ti1t, Fecag, Zoom, DLR, AND Ganma coomands and wisuably teither
vid the menitor or direct observatien} verify operation.
7. Select downlink as destination amd camera under 1est as source.
k. Observe widen routed to downdlak.
0. Send "Camera Power OFF" cosmand wia PHS panal.
il kepeat Steps 3 through 9 except issue cunmands via the HOM comnand pakk.
Ihis prowes Lhat the CCTY equipsenl is operatianal.

b e

Lok et r__ 9 ‘
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SHUTTLE CCTV
LHITICAL TTEWS LEST

FAILLRE WOOE AKD

FAILURE EFFELT
OH EHD ITEH

CAUSE
IVC/CLA doas not raspond te
conmang via the A7 panel ua
apTink

yC

41 Covwmand Datector.
‘Spnz Strippar.
Crocll RDivider Chain.
Sync Gednratar.
Z&91580-504

42 Command Dacods Logic.
Comtgnd Exgcutiaon Lagic.
Canera Timing Lagic.
2294BA1-501

44 SyncsCHD Revr.
94 BA4-503

4% Autgmatic Light Conktral.
22594B033-505

bh Pawer Oa/OFF Swikchin

Input Voltage Prere olatar.
Output Yoltage Apgulabers.

47 DC-DC Conwerter Primary
OscillatorfOriver.
Z20aPRG-503

13 Haster Oscillatar
P2OSE2T-1

(1) Mo Fan Tilt Hation
(2} Mo Lens Moticon, W.e.,
focus, toom, iris.

(3) Loss of high or Yow
rale af travel for FIL.

Loss of mission critical
widap due to Fndbililby
Lo positien canera for
devirad FOV.

HATIONALE FOR ACCEPTANCE
078 IHSPECTION .
Frecursgent Conottnl - The TVC/CLA EEEParis and hardware ibems pre procured from
approved vendors and suppliars, which meet the csquiremenis set forth in the CCTY
coatract and Quality Plan Work Statement [W5-2593076). HMesldent RCAS perzonnel
veview a1l procuremeni #ocuments ta astablish the nead for GSI an selected parts
[PAl 5171,

Incomlng Inspeciign and Storage - Incoming Qualiky insgpeciions are nade ow all
receive# materials and parts. Resulbs are vecorded by Tot and ratsined in file by

drawing and contrel numbars fer future raference and kracedbiliky. A)] EEF parts
are subjected to incoming acceptanca tests as called far ia PAL 415 - Incaniag
Inspectian Test Instructions. Iecomiag flight parts are further processed io
accordance wilh RCA 1846694 — Preconditioning asd Acceplance Ragulraments For
Elactronic Parts, with tha exception that DFA and FIND testin Iils i, parformed.
Mechanical items are inspacted pev PAl 316 — Incombag Enspection Instractiens for
mechanital 1teas, PAL 305 - Incoming Quality Contral Imspectiom Initruckios, and

P41 632 - Procedure For Processing Inccwing or Purchased Parts Designated Far Flight
Use. Accepled ilems are deliwvermd to Material Controlled Stares and rebaised

wnder specified conditions until fabrication is vequired. MNan-cenformlng materials are
held for Material Review Board (WRAY disgposition. (PAL-337, PAT LQC-531).

Baard Assewnly & Test - Frier o the start of VL ar CLA board gesembly, 21V items
are verified to be correck by stock room pavsonsel, ag the dbems aras accumulated ta
form 3 kit_ The items are verified again by the operater wha assewbles the kil by
checking againsk bhe as—built-parts—Visk (ABFL). DCAS Mandatory Unsgection Points
are designated For a1l printed circuil, wire wrap and welded wire boards, plus
harness cunnectors for sgldering wiring, crimping, solder splices and quality
wiriwanship prior to coating of the component side of boards ang sheeving of
harnesses,

IYL Dogrids

specific TVE buard assenbVyp and test iastructions are provided in drawing notes, and
applicahle dorwments ara called oot in the Fabrication Procedure and Record
(FPR-2294619} ond parts list PL2294BY3. These include shuttla TVC assembly nates
250%6E0, Process Stondard ATV-ESE 22B0BBT, Process Siandard - Bonding Welcocro Tape
220086%, Specifiration Soldering 2200749, Sgecifiutinn Hame Plate Applicatian

1960 k67, Specification - Lrimping 2280800, Specification - Bonding aad Siaking
2200678, Specification - Urethane cuating 2280877, Specification — locking compound
2026116, Specifivation Epoxy Adhacive 2010985, Specifization - Markiag 22808974,
Spacification — Workmanship 8038035, Specificative - Bending and Staking 2200875.
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FAIIURE KGOE BN
LANSE

FATLURE EFFECY
OM EHD 1TERW

RATIOMALE FOR ACCEPTARCE

TWLC/LLA does not respood Lo any
comnand via bhe AY panel on Lhe
uplink

IvC

41 Coumand Deteclor,
Syne Siripper.
E:‘u:k Divider Chain.
Syne Genaratar.
2294984 -504

A2 Command Decode Legic.
Commarkd Ewecubion Logic.-
Camora Timjag Logic,
27940681-501

A4 Spnc/CHD Rewr .
2294884-503

A% Aytanavic Light Conkrod,
2294B04-505

4k Power (nfOff ﬁwit:h‘iu?.
lnput Yoliage Frereégulator.
Outpuk Voltage Ragulators.

At [lf-EC Converker Primiary
Oscillator FOrivar.
22908665403

&11 Master Oscillator
22955271

D235k e

{1} Ho Pan Tilt Hotion

EE} .h I.GHS "htilﬂ. i-e#r.

forus, zaam, 1ris.
{3) Loss of high ar Tom
rate of Lravel for PTU.

Lass of missian eritical
video due te inability
to pozithan camera for
desired Fiv.

(/A INSFELTION {Continusd)

VL Assembly gud Tesi — An open bax test is performed per TP-1T-229431%, and an
Acceptanca Tast per TP-AT-229481%, including vibtratica and themoal wvacwum. Torques
are specified and wlbnessed, tracesbility numbers are recorded and cal ibrated tonls
are cheched prior ko vse. RCA Quality and DCAS inspections are performed ab the
completion of speciFied FPR_operacions in accardamce wilh PAI-284, PAL-ID5, PAT 204
and PA1 247, DCAS persoane] witness TVC butknr-up and critical Lorguing.

[YC LA Assembly and Tesk ~ AFter 2 TVC and an CLA have kas been tested individually,
they are mated amd & final acceplance test 13 parformed per TP-AT-2294879, iacluding

| wibration and thersal vacumn snvirpaments. RCA and OCAS personned monitor these Lests

and réviéw the acteptance test datafresults. These persoenel also inspet For com=
formance after 211 repair, rewsrk and rekest. :

Ereparation for Shipment — The TWE and CLA are separaled prior to shignent after
fabrication and testing 1s complute. Fack is packaged according te CCTY Latter 8011
and 2280746, Process standard for Packagiag and Hand1ing guidn]?nefs. A17 ralated
docwmenlation Includiag assenbly dvawings, Parks List, ABFL, Test Data, etc., is
githered and held in a dacumentation folder assignad speciflcally to aach assembly.
This folder iz retabned For raference, An EIDP is prepaced for esch assambly in
aicordance with the requirenents of #5-2591176. ACA QIC] and DCAS persomnngl u{tness
crating. packaging, paching, and marking. and reviaw the E)OF for completeness amd
ALLLracy.

P B S A
e Ef i
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FfAILURE HODE AND
LAlSE

FAILLURE EFFECT

TW/ELA does not respond be ang
command via the A7 panel on the
uplink

v

Al Cormand Detecior.
Sync Skripper.
Clack Divider Chais.
Sync Generator,
2204880-504

82 Comnand Pecode Logic.
Command Exacution Logic.
Cagwra Timinyg lLogic.
2294881-501

B4 i;nchHD gCVr.
2204084503

A5 Automatic iight Contwrol,
2204R83-5D05

A Pawer On/OFF Switching.
Input Voltage Fnaragu?alnr.
Qutput Veltage Regulators.

&7 OC-0C Converter Prioary
Oscillatorfriver.
22940B6-507

A3 Master Oscillator
22958271

O END ITEH
{1} Ho Pan Tilt Holion
{#} Mo Lens Hotion, é.e..
forug, rpam, Vris.
(3) 1loes af high or 1o
rate of traval far PTU.

Worst Case: .
Loss of aissisn critical

widen due 46 inabiliky
to position camera for
desired FHW.

RATIGNALE FOR ACCEPTANCE
FALLIRE HIS10RY

TOR — WZE44 — lag #0462, TVC S/M FOD3-502
EOR - H2640 — Log #0463, TvC 5/ FD03-502
Description: [ntegration Testiag Failure
Hax Level
Tharmal Vac Het Environment
Mo video Froo TVC. +25 volt current at 1.5 Amp Timit. {30 minutes isla therval
vac hot test <yele =1059F})

Cause; Short in A7 low voltage power supply.
trasstformar}

[High voliage winding of

¢ Remeved and replaced transformar (sent to vapdor #or analysich.
Shert due tn a pin-hole In nagnet wire insulatios.
future transformers to be purchased per vevized spec conktrs) deawing ECM CLTY

§43{BIDZAY.
TDR — w2739 — Log #0485 TVC $/8 DRY-502

Pre-Lawnchk Failure

Box Lawel Test

Ambfenk Environmenkt

Problem repart WSC5-201-0093 visual inspectich of unit at KSC revealed a
recessed pim 30 in the JI comnector.

Des¢ription:

. Errar in manufacturing of the conngctor pin. It i3 0.035" shorker in

1ength ihan other pins in cosnector.

Corrective Action: Remova and raplace pin 31 in J1 connector. Tect pins ability
to Tock into matiag comnsctar. Perfora contact redention Lesk to insure pln
is Jpcking as required, [nspect to iasure pin is not pushed cut of place.

TOR — W2240 - Log #0486 — TWC S/H noa-502

pescrigiien: Pra—Lawnch Test Failure
Box Level
Anbient Environment
REF: WICS=2=01-0097 wpnit returped from K3C. ‘Pamer was spplied to wrang pins.

1+20¥} .
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FHEA WO. _2.2.5

CRITICALITY o/

UNIT TYCACLA
SHUTTLE CCTw OWG M. | 2PIA519-006, SOBF
CRITICAL ITEMS L1ST _FPeRRY-S0F 00
SOEET _ &8 = OF __ 9

FAILURE HODE AND

FATLURE EFFECT
O EHQ JTEH

RATIOMALE FOR ACCEPTANCE

o {AUSE :
TWC/CLA does nat respond ko any
comnand via the A7 panel on the
upYink

IvQ

il Eumnagi Deteckaor.
Sync Skripper. -
E‘unh ﬂiwgﬂir Chain.
Sync Generakar.
2:04380-504

A2 Command Desode Logic.
Commang Executian Logic.
Camara Timing Logic.
2204RA1-581

A4 Sync/CHD Royr.
2294 BR4-503

&5 mutomatic Light Contral.
2294083-505

a6 Power anf0fF Suitchtn?.
laput VYoltage Frere?u ator.
futput Yolkage Regulators.

&7 DC-DC Canverier Pripary
Bscillator/Driver.
22948086533

11 Master Qscillatar
2295527-1

F235ER

[1) Mo Pan Tilt Hokion
(2) Mo Leas Molien, &.E..
focus, 2oom, Wris.

{3) Loss of high or Tow
rate of iraval For PTI.

Warst Case: .
Loss &f wission critical
widgn due to jamhility
o positinon camera for
desived FOV.

Tk — WEAZY

EAYLARE HISTDRY :

Cause: Imcorrect wivimg of shubttla craft harness, put +20¥ to J1-10 and
RTH ko J1-4. .

Corrective Actign: MWiring of shuttle harness ts Be repaired by rasponsible
arganbzattan., Failure analysis performed and cerrvectiva action taken on TV
S/ M3, A6 board-failure analysis indicated tha follewing partis are to be
changed. (1. 03, 012, CR3, CRG, and R51 were replaced.

10H — wWADZd — {og #0530 — TWL 3/M 07-50E

Desgriptien: Acceprance Teit Failurg

bax Level
Tharwal ¥ac - Hot Environmant.
TV( drawlng ewcessive corrent, »1.BA, Failure occurrad at +1259F,

Cagse: Cépacitnr C13 ou khe &5 board was -found to be shorted. A large quantity
af solder Fiowesd inzide from skaeve thru header.

Carrective Action: Capacitor C10 renoved & replaced, {(random part failure).

~ Log #558 - TV S/N D12-502
Y1271 - Log #5668 - WE  S/8 DO9-502
Y1271 - Log #5868 - IVE  S/N D02-502
Y1271 - Log #56B — TN 5/8 009-502
Y1378 - Log #567 - TVL §/M 014-502
Y1770 — Log #567 — TVE S/N 014-502
YI77b — Log #568 - TVE S/H 017-502
#1729 - Lpg W518 — TVC S$/N 020-502

Description: Flight Failure, Spacecraft Level
EHS TV Camera circuil breaker popped open during flight misshon 5T3-3.

Cause: Comera Yow valtage supply has erratic syncennization mode ak Tow
tamperature.

Carrective Acbign: A1T f1lght cameras ware returned under C(CA3S for reworl
and retest to ECN C-18BY, ECK (C-1881) ta the Vaw woltage power supplies
eliminates the ervatic syncronization problem. TVC group part ne. has been
changed from 2294819-502 ta 504 to denote cameras that contain. low valltaga
povies supply modificatinm.

2228 o D
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UNIT
F . r.e.8 SHUTTLE CLIY G K.
HeA KO CRITICAL ITEHMS LISY ]
CRITLCALLTY 21 AHEETY e i3 1
FAILURE MOOE AND FATLURE EFFECT
CAUSE . ON END [TEM . RATTONALE FOR ACCEPTAMCE
WC/CLA dpes Ent rﬂspmg io i:jl' EH ﬁ Ein l';'l:_Hutin_:m FATLURE HISTORY
: d wia the AT panel an tha ens Holijan, %.a8.,
ert P Forus, Zopgm, iris. Tok — ¥1773 - Lag #0570 - TWC 5/N Dod-502

ipl ink

NC

il Command Oetector.
Synt Strippar.
flock Divider Chain.
Lynr baneratar.
220400054

2 Comvand Decode Logic.
Comnand Execution Logic.
Camera Timing Logic.
Z2294851-501

1) SynctTHD Reve-
Z299884-50%

5 Autematic Light Centrel.
2294803-505

W Power Ond0fF Switching.
[nput ¥altage Prereguiator.
Qutpul Yoltage Kequlators.

7 OC-0E Converter Primary
Oscilator/Driver.
2294PAG-501

L3 Haster {cillakor
225565271

(3) Loss of high or Jaw
rata of travel for PTU.

Lass of missipn critical
vigen due 10 inabiliiy
to pasitidn camera for
desired OV,

roa -

TOE -

Descriptipn: Flight Failura

Cpacecraft Level (5T5-1)

Tl nay synchronizad for approxinately 38 minutes.
This problem ocewred al cold tasporalure.

Synchronization was ragained at 29(.

Cause: 4oss of phase lock due to therma] assyoetry of the 3.58 MH: Phase
geteckar.

forrvective Attign: CCA 39 has heen §rsusd dirncti;a RCA La incorporata the
haater and syac modifications (ECH CLT B3A) to a1 flight camera*s. W 0BG
was modified accordingly. TVC group susber has been updabed fram group 502 ke 506,

Y1770 - Log A536 — TVC S5/M D14-582

Description: Flight Failure {575%-3)
Spacecraft Level

10k was apened ko Follme relay K1 - contacts 5 and 8 Failure an ass'y
Z204BKES-501 S/H FO1B. '

[ause: TVL low woliage power su?p1y haz erratic syachroaization at Yow
temperaiure. Relay failure result of axcessively high current threugh contacks
5 and 8 during réset command.

Correclive Action: Renoved and replaced K1 an tha A6 board.
Low woltage power supply was rewnrked bto ECN-CIBE1.
Refer tu TOR W6823 for complets history of erratic synchronizakion problss.

WEBSY — Luy #6695 - TVC 5/H D24-504
Pre-Launch Tesit failure
Hax Level

Ambieal Enwironmant
Automakic lris gaes Fran apen te close.

{ausg:
Currpctive Actian:

Description:

Fratlen ceuld not be duplicated after putensive testing.

Mone - wnit returncd te KSC.



REVISED L1-3-B&

NIT  _ WVC/TLA
SHUTTLE CCTw DHE WO, _ 2294010-006, OB/
_ 2294B-508 0

2.2.5 CRITICAL ITEMS LIST

FHEA HO.

CRITICALITY i3

SHEET ac OF _ 9

FAILURE HODE AND
CA{ISE

FATLURE EFFECT
OH EMD LTEH

RATIOHALE FOR ACCEPTANCE

TYC/CiA does nak vespond ko any {1) Ho Pan TilL Mation FAILLURE HISTDRY
command wia the A7 panal on khe {2) o Lens Hotien, i.a., ]
uplink fatus, zooM, iris. TOR — WGAI0 - Log AO722 - TVC S/ 628506

VL

Al Comnand fetectar.
Syas Strigper. .
Llock Divider Chain.
Sync Generator.
2204880504

47 FCommand Decode Loglc.
Comnand Exgcotion bogic.
Camwara liming Logic.
22048581501

A4 Sync/EMD Brvr.
27048A4-503

AR Automatic Light Conirel.
22648Q3-505

g Power OnsOiE Switchin?.
Input Valtage Preregulaler.

£3) Lass of high or Jow
rate af travel for PTU,

Loss of mission critical
video due ko imability
to posibion camera for
desived FDW.

Acceptance Tesk Fad lure
finkignt Eavironment
Boad Lavael Taest

Approxinately 47 seconds after initiat turn an. the iris ¢lose camnand would ba
generated by TVLC.

Causd: Internal short in the high volitaga pawsr supply (S/H 2046), which
generakted spikes on the POR Line.

Description:

Correciiva Acgion: H-V.P.5. reosved from TVE and new H.V.P.5. installed,

Tests ndicated problew salved. Powar supgly retursed to veador foar Evaluations.
Refer ta TOR WIT35, Log #7231,

The problem was attributed to dmpraper lead drass af high voltage terminal.
These leads hawe been rerauied and extra inselation added at the HY terminal

for al171 rew builk umiks.

Outpui Woltage Regulatars. TOR - WITGD - Log #DE3B - TV 5/H D26-506
42 DC-OC Canverter Primary )
DscillatariBriver. : Beuigriptign:; Flight FaiVure, Spacecraft Level
2204 856-503 iT5-H )
U3 Hastar Oscillator During the flignt operaticns, one kime when crew turned camera on bhey had mo
20552 -1 condral of ALC and Samia Funceions.
Froblem resolved itself by recycling powar.
{ayse: AfEer numerves cperatons, the veporied conditicn wes duplicaied on test
seb, After iniktial turn on, camerd would not except ALL, and Gommd Comeanis.
It was found thai the output of 33 Pin & CHD F.F. veset on AZ board was sel
in a high state.., This shauld normally hava beea reset Yow by eithar "PORY ar
bit count BH pulses, after inikial pawer turn-us.
Suspect dewices A2 - U26, UGH, UGT, and UGS,
Cgrreckive Actipn: Remoaved and replaced the following parts an the A2 Hoard
IEG, UGG, UST, and UEH. Lab analysis oio not indicaited any dgefect with remgwead
parts. Problem has pat recurved aftar new parts were Installed.
0235k e 2 1M i\l L -
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FWEL MO. _ 2.2.5

CAITICALITY 2L

UNIT VC/CLA
DWE HO. =

SHEEE _Bp_  OF

SHUTTLE CCTV
CRITICAL ITEMS LIST-
-3

FAILLRE HODE AN
LAUSE

FAILURE EFFELCT
O END ITEH

AATIOHALE FOR ACCEPTAMCE

TWC/LLA dees not respond to any
coumand via the A? pangl pa the
uplink

G

Al Comwand Detector.
Sync dtvipper.
l:{uclt Divider Chain.
S$yn¢ Generatar.
2%948“—5&4

g2 Cunmand Decode Logic.
Command Emaculian Lagic.
Camera Timlng Lugic.
220480 1-541

A4 Syac/CHd Rovr.
2204RR4-501

45 Autamatic Light Conbrel.
225484 3-505 :

pE Power Onfdff Sﬂitthil‘l?.
Input Valtage Prerogulatar.
Gutput Yoltaga Aegulakors.

g2 BM-OC Convertar Primary
Oscillator/Driver.
2204836503

113 Haskar Oszcillator
225865371

{1} Mo Pan Tilt Hutil}n
{#} W0 Lens Hotion, i.e.,
fotus, zoam, iris.

{3} Loss af high vr Tow
rate af traval for PTU.

Morak fase: o
Loss of mission critical
vides duz to imability
to position camera Tor
desired FOV.

T0R -

EATILRE HI3TORY
TOR - A3935 - Lag #0954 - TWC S/N 031-506

Description: Flight Failure. Spacecraft Level
575-14

Prablem repart PYo-004037

Ho videa oubpui

Causg: Defectiwe Belay K-1 on the Al Board.

Lorrective Action: Causs dué ta i Fareign conduckive particle tesporarily

Tadged between relay leads and board P.L. iraces. Relay K-1 senk to product

assurance tab for analysis, report SA3909. MWumerous discrapancies wara
found, nong of which mere critical,

8-3521 - Leg #1165 - TVL §/4 038-504
0 Spbion:

Acceptance Test Failure
&ox Level
Thermal ¥Wac - Hob Environment
Exresciva supply curreat, lask all OLR/camera lights asd sukput wideo information.
Cause: Skorted capacitor Cl4 gn A5 beard.

1t C14 remavad and réplacad with naw capaciior.
lab cauld At Find a8 cause for shorted rap. {Rapart # BRIZ1A)
Considared random failura.

Product sssurange



REWTSED 10-14-86

FMEA WO, _ 2.2.5

CRITICALETY 2f2

SHHTLE CLTV
CRITICAL ITEMS LIST

11T R (T . —
G N0, __2204H19-506, G087
—P294A2Y-80%

SHEET _ & OF 3 _

FATLUEE MIDE AND

FATILLAE EFFECT

_—CAlGE

TVC/CLA does not respond Ko Gny
comFard via the AT pamel on the
upl ink

LU

Al Conmand Detackar.
Sync Stripper.
C:;M.ll Dividar Chain-
Syac Generatar.
2204000554

22 Comand Pegode Logic.
Comngnd Execution Logic.
Camera Fiming Logic.
2294081 =541

43 Sync/THD Rovr.
2294n54-503

45 Awtomatic Light Conbral.
2294893-505

£6 Power DofOTF Suitchin?.
Input Voltage Preregulagar.
Output ¥oltage Hegulators.

47 0C-0C Conwarter Primary
dscillatar/Oriver.
22 9468A-503

413 Haster Qscillakor
22955271

F235K

{1} Ho Pan Tilt Hotion
{2} Mo Lans Hotion, i.e..
focus, Toum, iris.

{3} loss of high or low
rate of wravel far FTU,

Worst Casé: o
lost of mission critical

viden due Lo inability
ta position camera For
dasited Flv.

RATIOHALE FOR ACCEPTANCE

QBERATTOMAL EFFECTS

or other Teguired comeras.
CREY ACTIONS

CEEN TEALNING

MISSIDN CONSTAAINT

LLTY.

P TRl AV S

Lass of video. Pousible Yoss of maijor mission objectives due ta loss of RHS cameras

If passible, continue AHS operations wiing alternative visval coes.

Crew should be trainad to use possible altecnatives ko CCTV,

Whera possible, procedures skoult be designed so thay can be accoaplished without



