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FHEA MO

- i - NTT  _ TYC/HLA o
7.1.5 SHUTTLE CCTY DWe HD. _ {MB10-50G 085
CRLTICAL [TEWS LIST 2704620502 . _
CRITICAINTY _ 242 SHEET ___ | OF 12
“FAILUAE HODE AND ) FATLURE LFFECT
CAUSE - O END 11EH RATIONALE FOR ACCEPANCE

YOAHLL does nab respond Lo any

oemand via the A7 panel ar Lhe

plink.

YL

| Command Dekactior.

Sync Siripper.

Clack Divider Chain.

Sync Generalor. 2294880-504

' = Cramgnd Decnde Logic
Commang EwacCution LOgic
Lecation Cade Loyic
Cawmera liming Logic
2¢34881-501

4 — Sync/Cml Roer £2894RHA-501

5 - Automatic Light Lontral
AR50k

b - Power (nZOFF Switching.,  Iopul
Yollage Frerequlator.  Dutjput
Vol Lage Regulators. 225488-501

¥ - DE-DC Canwarter Primary
Nsgillotur/Driver. Secondary

ReetibiersfFiltars
£E9E06-501
Il -Master Oscillatar.

{1] Ho pan—tLill inclion.
{21 Ho lens moticn i.a.,
forus, 2aopm. orF iris.

{1] Loss of high or low
rate of trawvel for PFIL.

Harst Lase:

Loss of mission
critical video,

QESTCN FEATIRES

lhe TVC/lens Assenbly is comgrised of 16 electrical subassenblies; 13 subasscmblies
are NCA Astra dosignad and fabricatsd usin? standard printed—circuit board type of
copstructian. The remalaing three asseablies, high waltage pawer supply, oscillator,
and stepper motars, are vandar supplisd coamgonents whick E:ue been spet?iied and
purchased according £ RCA Specification Coatrol frawings (SCOs) prepared by engi-
nearing and vediabilicy assorance. Specifications per the SO0 are preparad io
estahlish the design, perfoerqance, test, quailficaklon, and acceptance requirenents
ler a procured piete of equipment,

Parts, materials, processes, and design guidelines Far the Shubtle CCTY program are
specified in accordance with ACA 2295503, This Jocument defines the program regquire-
ments For selection and contral of EEE parts. To the maximem extent, and cansistenl
with availability, all parls have boes selected from military specifications at the
JN level, as a niningn.  In addition te the overall selection criteria, a subselb of
yeneral purppie preferred parts has been dafined By this docosent and the RCA Ggvern—
ment Systems Oiwision Standard Parts 1ist. En the case of the CMOS and TTE Family of
microcireuity, devices are sereened and dested to the MIL-STO-883C gquivalent and
procured vader the designaticns af HI-REL/IW] and SNC 54L5 Fron RLA-S5D and Texas
Inslruments Corp, respectively. Parts not includod in the above docwients have been
used in the design o { after a nenstandard iten approval Torm {HSIAF) has been pre-
pared, submitted to Heliabiliby Assurance Engineering {RAE) and approved for uze in
Lhe specific applicellon{s} defined in the NSIAF by HASA-JSC.

Worst-Cuase Circuil Analyses have been performed and documenbed for ald clrecuit
desipgas to damoasisrate that suffizient operating maryins eclskt for all operating
conditions. The analysis was worsd ¢ase—in that the value for each of the variable
pacametars was sel ko Timits that wid] drive the output bp a macimuin lor oinimue).

A cownpanent dEplicatinn review and dnatysis was condocted o verify that the applied

stre;:lun Bal piege part by the lemperature axtreves identified with paviromaental

?;§;1Eicatlnn Lesting does nut enceed Lhe siress deraling volues deatified in RCA
o,

In additian, an objective examinatran of the design was performed bhrough a POR and
COR 1o wverify ihat the TWCAlens assembly met specificatipn and contractual require-
ments .
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CHITICALITY afd

UHIT _ TWCAHLA
SIUTTLE CLTV DWG MO, _ 7204B10-506. 5087
CRITICAl TTEMS LL51 _

2Bl
SHEET Z ar  _12_._

TAHILURE HOOE AHE

FATLURE EFFECT
o EWD TTEH

_RATIONAIE FOE ACCEPTANLE

YAHLA does nol respord Bo any
wmand via the A7 panel or the
plink.

e

1 — Comeend Dekector.
Spni Stripper.
{1ock Divider Chaia.

Spni Geaeralor. 22946AD-504

2 - Command Becode Logic
Coginand Execontion Logic
Lacetien Code {ogif
Camera Timing logie
2294883- 501

4 - Symc/Cmd Aewr Z204B84-5071

Y- Aulomatic Light Conlrol
2234a03-505

b - Fower DRAOFT Switching.  Dnput
Yoltage Preregulator. Oubpul
Yoliage Regulaturs. Z29485-401

4 - BC-BE Ceaverter PFrimary

Bscillator/Oriver. Secondary

RectiéiersdFilters
TAY4HBE-503
1F -Haster Osexblabar,

[

{1} Mo pan-Lili matiaon.
{2} Ho lens mation i.a.,
forus, roam, oF ivis.

{3} {uas o high or Tow
rate of traval far PEHL

Ywrst Casa:
loss of mission
ceitical vidao.

RESIGH FEATURES (Continued)
BARE BOARD DESIGN (A1, Ad, &6, AG, Al)

fhe design For the assoclated beards Al, A4, AD, AR, and AT are consteucisd from lami-
nated copper-clad epony Glass sheats (NEMA G-10) Grade FR-4]). PER MIL-P-ES6DJ4. Circuit
conmections are wade thraugh printed traces which run from point to point on the

bpard surfaces. Ewery trace terminales al an ansular ring. The annplar ring
surraunds Lhe hale in which @ conponant Yead or lerninal is lecated. This ring
provides a fauking For the sulder, #nzuring gued weehanical and alecirical
pertarmance. Its =ira and shape are governed by HIL-P-35640 as are trace widths,
spacing and rowting. . These requiremenks are reilterated specifically in drawing

notes bo further assure compliance. Variations batween the artwerk master and the
Final producl {due to irregularities of the etching pracess) are alse conlralled by
drawing nokes. This prevents making defactive boardgs From good artwark. Holes which
house ne 1ead or Lenwingl, bui serve ondy to elecktrically interconncct the different
baard layers, coatain stiteh bars for machanical sopport and increased reliabilily.

The thro boles wre driliad fram a deill Lape thus elinivating the possibility of
huaan ervar and allowing tight centrol over hole and annular risg concencricily, an
important roliability criterion. After driliing and etching, AlT capper cladding is
tin-lead plaled per MIL-5T0-1495. This provides far easy and reliabie sobdering at
the bime of board asscmbly. even after periads of prolonged siorage.

BOARD ASSEHBLY DESIGH (A1, Ad, AS, AG, AJ}

A1) compunenls are instelled in a manner which assures macimum reliabiliby.
Corpanest leads are pre-tinned. allowing totsl wetting of solder jeinisz. ATl leads
are farmed to provide siress relief and the bodies of Tarye cewponents ars skaked.
Spocial mounting and hangling instructions dre incluged ¥n each drawing requiTed
after Tinal asseably. The baard is coated with wrebhane which protects ayainst
humigity and contamination.

&-3%
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LMIT YL HLA
FREA WO. _2.1.5 SIUTTLE CCTV D N . #2040 19-506. 208/ _ _
CRIFICAL [TEMS LIST PE4EM-S0F _
CRITICALLIY¥ dir - ) SHEET __ 3 = OF _ 12 _
tALLURE HIICE AND FRILURE EFFECT
. CMIRE . _ . (M EMN) JVEH ; __ BAIOWALE FOR ACCEPTANCE
YCAHLA does ok respond Lo any {1} Hu pan=1ilt mobion. QESTEM FEATURES
ommand via the A7 panel or the {2} Hio Tens molion i.e..
plink. focus, Zpom Gr iris. HARE BOARD COMSTRUCTION {A2]
LN {3} loss of kigh or low
11 - Comonand Detectar. rale of travel for PTY. The boards are of "welded wire" constrectiun. At the bara board level this does not
Symc Stripper. dictingeish it from @ normal PC board except that hples which will Lake weld pins
Clock Divider Chain, Horsk Case: general 1y are nat connected to PC iraces. Oaly those pins which bring power and
Sync Genzvabor. 2294880-504 Lpss of mission ground patantials to the ICs are on PCs. A annular ring surrounds the hole in the
W - Coumand Becade Laghc critical widea. board where gach power and ground pin is Jocated. These pins are then soldered to
Command Exgcution Logig the trace like any nkher component lead. #side from ihis feature, all design
location Code Logic & vgnslruction tachniques used in PC board layout spply.
Camerg Timing Logic
Z2G4BA1-4D1 BOARD ASSEMOLY (AZ)
I - SpnciCmd Rovr 2204804-543
i - Auiematic Light Coabral The drilled and etched board is populated with several huadrad salderable ar
2204803505 weldable pins. Power and ground pins, as well ax connector pins, are swldered in
W ~ Power OnftF Swilching.  Input Tate. Discreet components (resistors, dicdes, capacitars) are altached to
¥oltoge Prerequiater. Oukput ifurcated terminals, whare they are soidered. Flatpack ICs are welded,
Woltaga Hegulatuwrs. 2Z948H-5li lead-by-Vead, to the teps of the weld pins. AMfer welding, extra lead material is
7 = DC-DE Converter Primary trimmed awey. Circwit connactions are made wsing H30 AWG nickel weld wire. The
OscillabarfMriver.  Serondary wirg is welded ta the pin surfaces on the bodrd backylde. AV wire welds are dome
RactiftiersAiilters using a machine which 15 tape driven, thus eliminating Lhe passibility of miswiring
2204 ARG A0S ) due to pperator evrar. A1) wiving & ¢ircuii performance is besled priar Lo
113 -Masler Oscillator. bok-Tewed installabtion. After sutcesiful tosiiag, companents are stakad as renquiradl

by drawing aptés asd the assenbly is <pvated with urefhane.

The board is inserted in the box op card=edqeé guides, o (he sane manner ds the uiher
FC boards.

pOARD PLACERENT

The Al, A2, 44, AS, AG, baard is secured in the electronics assembly by

pald—plaled beryhlium copper tard guides. Connectians are made to the wather board
with blind-mated conneclars. Oisengagement during launch is prevented by a cover
whith spans the board*s fres edoe.

The A7-4 low valtage power supply baard is holted in place at b poinis araund 1ts
perimeter. Four of these mpualiag screws alse poss through and fie down the snaller
A7 Lpard. These Lws baards are mounted face-ta-face, separated by the standeffs.
Elecrrical iatercannections are achieved by jumper wmives betwegn the twn beards. The
Al-A howses o Ad—pin camtactor which brings in power and signals from eubside Lhe
madule.

The &7 module includes these two boards as well o3 pewer Lrassisier (4. The module
howsing is deat aluminum sheet, comprised of Lwe halvas screwed togeiher. The boards
and 04 are securod bo the Tower halFf, and wired together. Then bhe uppec balf is

put in place. By wounliag (4 directly to the aluwinue housing, qood Lthermal
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tHER HG. _ £.1.4

CRITICALITY __gr2

UNIT _IWC/HLA —
DHG MO, _ 7704B19-50h 6047

Feag-50
SHEET _ 4 _  OF 17

SHUTTLE CCTV
CRITICAL ETEMS LIST

FAILURE HODE AL
CALSE

FATLURE EFFELT
Or END TTEH

_EATIOHAILE FOR ACCEPTAMCE

TWCAHLA does nal respond Lo any
command via the A7 panel or the

ul-'l-llll'lnk.
31
4] = Coomand Datector.

dync SLripper.
Cleck Riwidar Chain.
Syni Gemgratur, 2294040-504
A2 — Comuvand Dacade Legic
Command Executiun Lagic
| pcalion Code hagie
Comera Tining Logiv
2HA861-501
pl — Sync/lmd Rowr 22948B4-503
A% — hutocalic Light Control
22908A5-E05

ah — Power DaOFf Switching. Input
Ynitage Preregnlatar.  Oulpul
Woltege EEgu]atDrﬁ. 279480 -501

al - OCOF Convariar Frimary

DacillatorfOriver, Seconuary

Ractifiers/Fillers
2294866 -507%
A1 —Haster {scillalar.

J1fR

11y Mo pan=tiliL mukivn.
12 HNo leas motian 1.2..
forus, zoom, or iris.
{3) loss ol high ar Tow
rate af travel Tlor FTL.

Horst- Case:

Loss of mission
crilical v hko.

The 417 assembly is & temperature compensatad voltage contralled crystal vscillator
{TCYCXG} that i35 purchased to a specificatian controlled drawing that eeiablishas

the requivemants for pertormance, design, test, amd qualificatlon ofF Lhe uwnit. The
producl assurance provisions of fhe decumenk vankain tho identical requirenwnls lor
elactrsnic parts and malerials as the Shuttle (CTY program and must receive Lhe
approval of RCA and MASA-JSC. Herhanical and electrical integrity of Lhe assembly

iz confirned by balh analysis (design roviews] and test {qualification and acceptance).

QUALLEJCAVION TEST

For Qualification Tast Flow, see Tahle 7 localed at the front of this bagk.

2-41
— il F_"
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FHEA WO- £.1.0

CRITICALITY rry

NIT IVCARLA .

v KD 294579 5&&.50&{_
__#20M620-502

SHEET i H IZ .

SMTTLE CCTY
CALTICAL !TEHS L1517

FAILURE HORE AHD

EN:11513
JC/MLA does nol respend to any
ciimand wia ihe A? panal aor the
plhink,
fﬁ

Cluck Diwidar Chan. Syac
Geneeator, 2294660-304

{ - Cownand Decode Lugic
Comunand Execution Lagic
Lovalion Coda hogic
Camera Timing Logic
2294881-501

4 - Sync/Ced Rovr 2Z294B44-501

Lo — Aulomalic Light Cantrol
2294083-505

b - Power OnfFF Switching, Toput

Yaltage Preregulator. Dukpuat

Valtage Hegulators 2294BA%-501

1 - DC-DC Comvarter Frimary
DscillalarSbriver. Secandary
RectifierssFillers
2394006503

11 ~ Masler Oscillater.

- Comnand Detectar dync S¢ripper.

FATILRE EFFECT
Doy EHD TTEH

RATIONALE FOR ACCERTANCE

1) Na pan—ti 1t mation.
(2) Mo lens motion i.e..
Focus, zogm, nwr wris.

(3) Lass of high or low
rate ol travel for PTU.

Horst Case:
Loss of mission
critica’l videa,

ACCEPTARCE TEST

Mhe CCTY sysiems' TWC/HLA is subjected directly, mithout vibration isolaters which
wight &2 wsad in their normal installation, to the following testing:

* Vibration: 20-HHz : 3 dB/Ogt-rise from D.DI 62 iz
Ah-350 Hz: 004 GF/H:z
15l=-TS0 Hz: =3 diaf 10 e—slape
Test Duration; | Miaute par Axis
Fest Lewval: 6.1 Gras

i

# Thermal Yacuow: Lo oa pressore of 1m1p-5 Tare, the Lemperature shall be as
Fallows;
125° F: Tine to silabl fee equiptient plus Y hour
289 F: Timg to stablize aquipment plos 1 haur
125 F; Tine to stablize eyuipneni plus 1 hour

The TYC/HLA may not have been Subjecked tn the vacuus condition.

Jbur Acteplance Test Flow, ses Table | located at the Froat af this boak.

Ot RATIOHAL TERTS

In order ta wverify that CLTY components are operational, a test swskt verify the
health af all the commnand related components Yrom the PHS (ATALl panel swilch,
through the REU, thravgh the sync Tines ko the Camera/PIU, to the Camera/PTU command
decodar. Ihe test musk also verify the camera's ability to produce video, the VSi's
ability o routa widen, and the aonitor's ability to display wideo. A similar test
wmouid be parformed to verify tha MDOM command path.

Bre-Lauoch.po Orbiter Jestsln-Flight Jaest

1. Piwder CETY System.

2. ¥ii the PHS paned, select a menitor as destination and the camers under
test as source.

31, Sewd "Canera Power On® cownand From FHS panel.

4. Sciecl “Exleraal Sync? an ioonitor.

%, Observe vider dispidyed an monitor.  Nute bhat il videe wn ngnilgr is
synchronized [1.e.., stable raster] then this Indléates that the camera
is receiving composige synt from the ROU and that the camera is producing
synchroni zed vidan.

6. Send Pan, TIVt, Focus, Zoom, ALC, AMD Gawna comGands and wisually {eiLher
via the moniter or dirvect ubservation} werify vparation.

7. Select downlink as destinition and camera under test as sourde.

A, Observe video rouled Lo down! ink.

9. Sead “Camnera Powar OFF cnmuann wid PH3 panel.

Dumaccd Clame T bhenaeb mrrant deena commenade win b MOM frewaad natbh
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CRITICALLTY iy

UMl LI

SHITTLE CCTV

DG NO. _ 2294810506, 5087
CRITECAL ITEMS LIST PRAEFN-502

SHEET _ &  OF

. P

1ALLURE HODE AHR
CAUSE

Tl /HLA does sob respond Lo any
comuand wia tha A7 panel or Ehe
1L
A1 - [owmand Baterctar.
Spnc stripper.
flack Miwider Chain.
Sync Generabor. Z204880-504
&¢ - [omuand ODecode Logic
Comudngd Executian Logic
Locativn Code Lagic
Cawera Timing Lagic
Adgaaa =50
B - Syl /Cmd Rowr 2294804-503
Ah - Aobonatic Light Contral
2294EA3-505

Mo — Pawer OnAGFF Swilehing.  Input
Wollaye Frereguldtor, GQuipul
Woltuye Regelators. 229488-I01

a? — DC-UC Converter Primary
bscillater/Oriver,  Seiondary

RacLitiarsSFiTters
2204866 -503
A1V —Haster Ducibiator,

Atk

FATLLRE EFFECT

(1) Ha Pan—ti1tk mation.
(2) Mo lens nokion i.e.,
facus, zaod, oy iris.

(3] Lass of high or Tow
rate of iravel For PTLL

yarst Case:
Loss of missing
critical vidan.

BEATIONALE #QB ACCFPTANCE

QA/THSEELTION

Procuremiil Coptrol - Yhe TWC/HeA EEE Parts and hardware Itens are procured from
appreved vendors and suppliers, which meet the requiremeats set farth in the CCTVY
contract and Qualidy Flan Mork Statesent [WS-2593076). Resideat OCAS personnel
review al} procurement documents ka establish the need Far BSI on selecied parls
{PAIL 517].

C = [neoming Quality inspecticns are made on ali
received materials and parts. Resulls are recerded by Yub and wetained in file by
drawing and control nuimbers for fubure roference and draceability. A1l EEE partis
arg subjected te incamin? accaptance tests as called for in PAT g‘lﬁ — Incoming
[nspection Test Instrucktions. Iacaning flight parts are further processed in
accurdance wikh ACA 1846684 — Preconditivaing and Acceptaace Requirenenls Fer
Electronic Farts, with the excaptioa that DPA and PIND testing is nok performed.
Hechanical items are inspecied per PAL 316 — Yncoming Tnspection Instruclions for
wechanical items, PAI 305 — Incoming Quality Conlro] [nspectian Imsiructien, and
pal 612 - Proceture for Processing Intondng or Purchased Parts Desiynated Tor Flight
Use. Accepied items are delivered bo Material Cooktrulled Siores and retainad under
gpecitied conditions vntdl Fabrication is. required. Mon-comfarming matzrials are
held for Material Review Hoaed (HRB} dispasiwian. {PAL-307, PAT TQC-531.)

Board Asse ~ Prior to Lhe start of TV board azsambly, ali items

are verified to be carrect by stock rpom persoanel, as the itens are dccumulated tg
form & kil. The items are verified again by the aperator wha asscebles the kit by
checking against the as—bullt-parle—lise (AHPLY. DCAS Handatory Inspection Paints
are designated Fur all printed civcuit, wire wrap and welded wire boards, plus
harness connectors fur soldering wiring, crimping, satder splices and qualily
workmanship priar io coating of the cweponesl side of boards and sleeving of
harnesses.

I¥L Boards

Specific TVWE board assembly and test instruckions ara provided n drawing nates, and
applicable documants are called oukt in the Fabricatien Procedurs and Record
{FPR-22048197 and parts 1ist PL2Z2D4B1S. These include shottle TWC a<cambly notes

501660, Process Standard RIv=-506 2250881, Pracess Standard — Bonding Velocro Tape
22BUBBY, Specification Saldering 2200743, Specificabtion Hane Plate Application
1960167, Spacification — Crimping P2H0R00, Spacificatien - Bonding and Staking
2260678, Specification — Urethane roating 2280877, Specification - lockiag compound
2026116, Spacificakion Eruny Mdhasive 2010905, Specitication - Harking 2280416,
Specificatian — Workmanship BO30A3SG, Specifivativn Bonding and Staking 2200475,

2-41
oo § ol - A
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—_— uUNIT TWCAHLA e
rHEs M. 215 . - SHUTTLE CLTV DG Md. i
: CRITICAL [TENS LE5ST =
CRITICALITY _ 247 - SHEET __ 2 . OF _1f
FallBRE MOOE AKD FATLUKE EFFLCT
. CAUSE OH £h3 JTEH RATTOHALE FON ACCEPTAMCE
THE/MHLA does nut respand to any 11} Wi Pan—ki1L motion. Qa/THSPECTION ([(Continued)
romand wia the A7 panel or Lhe 12} o Tens mokion i.a.,
uplink. Focus, room, or irds.
1%C 13} Loss of high or Tow HLA beards
A - Command Deteclor, rate of travel far PIU.
Sync SLripper. Specific instruckions are given in assenbly drawing notes and applicable dotuments
Clock Mivider Chain. Warst Case: called put in Lthe Fabrication procedura and record lFPH-Z3ﬂ?ﬂﬂE§ and Parts List
Sync Generatpr. 22938840-504 lass of missim FL 23070R8, These iaclude wive connection 1ist 22060982, Hotes - wide angle zoom

A - Coomsand Decade logic

lens assy 2303161, Process Standard = bBonding staking, patting, Encarsulating
Canmand Exécublon Logic

eritical video. 2284870, Specification — Urekhane pratective caating 2280877 and Marknanship Spoc

Lucation Coede Logic B0Z0DI5.
Canera Timing Logic ASSEHELY AND TEST
22G4RB1-501 . e
A1 = SyncATmd Rowr 224948B4-503% .
L - hutomalic Light Coentral An apen bpx fest 15 performed por TP=-1T-2204819, and an Acceptance Test per
£254883-505 TP-AT-Z229481%, imluding vibratioa and thevmal vacuwm. Torques are specified and
A - Power On/0Ff Switching. [npul witnessed, draceability nwmbers are recorded and calibrabted Laols are cherked priar
Yaltage Freregulatar, Qutpul ta usé. RCA Quality and DCAS inspections are performed at tha campletian af
Yullage HAequlatoers. 2253480-501 specifled FPR ogerations in accardance with FAL-204, PAI-ZDS, PAT 206 and PRI 217,
A - DC-OC Converter Primary DCAS personne] witaess FYL butbon-up aml critical torguing.
Oscillatar/Driver. Secondary
HecLiFigrs/hikters HL&
2284040-503
ait HMasber Decillatar. An apen box kast is perfurmed per TP-IT-2307088, Accaptance Test per TP-AT-Z307083.

Torques are specified and witnessed, traceability nuabers are recorded and
-talibrated toa's are checked prior to use. RCA Qualiky and DCAS inspections are-
erformed at the campletiovn of specified FPR operations in accordance with PAI 204,
A1-20%5, PRI-217 aad PA[-40Z. BCAS personnel witness WLA butbton—wp end critical
torquing.

IVC/ Ml — After a TUC/HLA have been tested individoally, they are mated wmd

a final aceeplance test i< perlarmed per TP=a1=229481%, includimg vibrativn
Lherwal vacowm envivonments. BCA and DCAS persomnel nanitor these tests and review
the accepiance tesk gatasresvits. These personnel alse inspect after &ll repair.
rawark and relesi.

- T TVC and HLA are irtarated prior ta ﬁhiEment after
fabricatipn and testing is complete. Each is packaged aceording ta CCTV Letter BOID
ang 22B074E, Process standard foar Packaging dnd Hondlinyg guidelines. A1l related
docunentation including assonbly drawings, PFarts Lise, ABPL, Test flata, ete., ix
gathered and Geld in a ducumentation Folder assigned specifically to each dssenbly.
This folder +s retained for refevence. An EIDP iz preparad far sach assembly in
accardance with tha requirements of W5-2593115. RCA QC and OCAS persoonel wipness
erating, packaging, packing, and marking, and review the EILP fur completeness and
ACCUrdLY.
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FHLA NO. _ 2,3.3

CRITICALIIY £l

UNIT _ TWL/MLA _
SHUTTLE CLTY DWG WO. 2294019536 508/
CRITICAL ITEM§ LISY } - _
SHEEI 3 oF 17

FATIURE MODE AHD
_ {husE |

FAILURE EFFECT
06 ERD

WL /MLA daes nob respand €0 any
omunand via the A7 panel or the
plink.
[
'1 — Command Dotector.
Sync Stripper.
{lgck Divider Chain.
Sync Generokuor. Z234000-504
¥ - (ommand Decode Lagic
Command Enecution Logic
Location Code Logic
Camara Timlng Logic
2204B81 501
hd = Sync/Tad Rowr 2294804-503
W - Automakic Light Conbral
294H481-505

ab — Power Onf0ff Switehing, Input
ypltage Freregulalor,  Dutput
voltage kegulatars., 220488-501

A — DE-NC Canwertar Prinary
Oscitialor/iriver. Secondary

HecLitiavs/Filters
F2odRia-503
Y3 ~Haster OsCillator.

J14FR

{1) Ho Fan~tilt makian.
(71 Ha lans motion §.8.,
locus, :aom, or iris.

{3 Loss abt high or law
rite of travel Far PIU.

Worst Case:

Lass of mission
critical wilden.

BATJOMALE FiMi ACCEFTANCE

FAILUBE WISTORY

TDR -

WZE4Ad - Lay £0462, TWC 4/0 FODI-502

TOR — W2640 - Lag 0463, TYC 54 FODI-502

ToR -

Tuk -

£-db

Deseriptian: Integratian Testing Failure
Box Level

Thermal-¥ac Hot Enviroament

Mo wvidea from TYC. +28 wvoll curveat at 1.5 Amp limik.
vac hot test cycle —305%F)

Cause: Shart m A7 Tow voltage power supply.
LransFormer]|

{30 minutes ialo thermal
iligh woltage winding of

Hamoved and replaced transformer {sent bto vendor For analysis).
Short due to 3 pin-hnle in magnet wire insulatian.
Fulure bransformers te be purchased per revised spec control drawing ECN CCTW
f45({83028) .

W279% - Log #04BR TULC S/H 009-502
RBes¢riptign: Pra-launch Failure
Box Leve]l lest

dunb i enl Enviranment

Problen repart WSC5-201-0093 visudl inspectian of unil at K¢ revealed a
racessed pin 31 in the J1 commector.

Ciayse: Error in manufaciuring of the ronnector pin.
length than olher pins in comneciar.

Corrective Actiun: Renove and replace pin 31 in J1 connéctar.
to Tock inta matfing connectar.
ts locking as required,

Ev is D.035" shorter in

lest pins ability
Perform contack retention test la insuve pin
Tospact ta insure pin is not poshed out af place.

H2740 - Lag #0486 - Tl S/H 00A-502
Description; Pre-Launch Test Feilure

Boa lavel

Ambel gt Enved ranment

REF: WIE5-2-01-0N97 wait raturned fram K&C.

Pawer was applied to weong pins.
(+I8Y) .

—ha A .
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LUKE HIDE AMD
CaUsE

FALLURE EFFECT

TVC/MLA does nat respond Lo any
comuand wia tha A7 panai or the
pplinh.

1L
A -

Al -

A -
AL -

ar -

Comnand Delediar.

Syne Stripper.

Clock Divider Chain,

Syni Generatow. 2294880-504
Command Decode Logic .

fommand Execukion Lagic
Locatian Code Logic

Camers Timing Logic
2294R81-541

Sync/Cowl Rewr fEiBda-501
Lutomalic Light Canlral
22940073505

Power On/DF1 Switching. Input
Yoltage Preregulator.  Output
Valtage Regulaters. ZZ2E4ER-G01
D -CC Cunwerter Primary
Decillabnr/Driver, Secondary
RecrilierssFiliars
Fi0aghG-501

Al13 -Master Osci]latar.

O LHO ITFRs
{1} Nog Pan=tiYL mation,

12} No lens nolion i.2.,
fotus, zgom, or iris.
(3) Lloss aof high ar Tow
rate of ravel for PFTU.

Morst Case:
Loss of mission
criftical video.

RATIGHALE FOR ACCTFTANCE -

FATLURE HISTDRY |Conkinued}

Lause: Incorrect wiring of shuttle craft harness, pub +28¥ Lo J1-10 any
RTH 1o J1-4.
Lorrectiva Actipoa: Hiring of shutble harness to ba repaired by responsible
prganszation. Failure analysis perlurmed amd carreckive action takan gn TVE
5/H 00d. AL board-Failure analysis indicated the following parts are te be
changed. 1, 3, QI2, CR3I, CRO. and A51 were replaced.

TDR — W8024 - Leg #0530 — TWC 5/W DOV-502

Qestriplion: Acceptance Test Fallure
o= lewal
Thermal ¥Yar — Hot Envirorment.

TWC drawing excessiva currant, 31.54. Faitlure occurred at +1259F,

Caysg: Capacitar CI0 on the A& board was found to be sharten. A large guankity
of salder flowed inside from slepve thru header.

Corrective Action: Capaciter C1 removed & replaced, (random part failurel].

TUE - WE423 — Log #4508 = (VL 5/N O12=502

Y1771 = Log #568 — TVC 5/ 405502

Y1271 - Log #568 — TUC  S/N 002502
YI?YY - Log #4568 - TVEC S/H @03-502
YIZH) - Log #5867 - TWC  S/H 014-562
Y1770 - Log #567 — TVC  S/H 010-502
YI770 — Log MREA — TWC  S/H 017-502
WI729 — Log #578 - TVC  S/H 020-502

Descriplion: Flight Failure, fpacecraft Level
BMS TV Camera circuit breaker popped ppea during f]lght mission 575 3,

Lavsg: (amera low volbage supply has orratic syncronization mode at Taw
teMparalure.
Correclive Agtjum: All Flight cameras weve returasd under (CALh for rewoch

amd retest to ECH C-1887. ECH {C-1881| to the low valtange power supplies
gliminates the erratic Syncronization problem. TVC greop part mo.  hat besan
channed From 22946819902 ro 504 Lo densle rameras that coatain low soltbaye
power Supply sodificakion.
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SHUTTLE CCTV OWG M. 2204815-
FHEA NO. 2, L5 - CRITICAL ITEMS LTST zeaqﬁzggﬁnz
CRITICALITY 252 SHEET __10 J1E _

TFAlLOR[ HODOE ZHO
_ CAUsE

FALLURE EFFECT
ON EMD 1Y[H

EATTGHALE FOR ACCFETAHCE —

WC/HLA Joss nol respand ta any
cgmmiandd wia the A7 panel vr Che
plink.
(¥l
VI - Commanyd Delecior.
Sync Skripper.
Clock Diwider Chain.
Syne Generator. Z2OMRRN-E04
32 = Comnand Dacode buyic
Cowmmanyd Exarution Logic
Location {ede Logqic
Caera Timing Loedic
224080 1901
ad = fyncfCad Rowr 2294884-503
by - Antomatic |ight fonlrald
2254883-505

ek — lMower NMeddEt Switching.  Ioput
Yoltage Preregulatur.  Outpuk
veltage Heywlalars. £29458=501

4T - hC-DC Converter Primary
OecitlaterDriver.  Secondacy

ReclifierysFiltars
2204808503
#bi -Master Qunillator.

1K

(1) Mo Pan—tilt makion.
(2} Wo Tens nmti?n_i.e,.
focus, zaom, orF iris.
(1) Loss of hign or Tow
rate af travel For PTU

Wors® Case:
Loss of wlssion
critlcal widen.

FAILLHE HISTORY | Continued)

TOR -

Ik —

Tk -

2T

Y1713 - Lag #0570 - TWC S/H ODR-502

Flight Failure
Spacecraft Lewvel [5T%-3)

Descrigtian:

TWL not synchronized for approsimately 38 minutes.
This preblem eccered ol cold temparature.
Lynchranization was regained at 200,

{apga: lLoss of phase Tock dus to thermal assymetry of the 3.58 HH: Phase
detectar.

Currestive action: ©CCA A9 has been isswad directln? RCA b0 wnrorparate the
heater and sync modifications {ECH CLT B3R) to 11 Flight camera's. 1WC OBH

wag mpdified accordingly. TWC geoup nuaber has been wpdatod fron gronp 502 (o BO4.
TI29 - Log #4546 - IVC 5/N 0 14=502

Flight Failure [(575-3)
Spacecraft level

Cescription:

IOA was apened ta Follow relay K1 - contacls @ and 8 failure on ass'y
FM0RAR-SD1 SSH FDE.

Capse: TV low weltage power supply has epratic synchronization ab Jow
tewmperature, Relay Failure resolt of excessively high current threugh conkacts
5 ard B during reset covmand.

Corrective Actign: Remowved and replaced K1 an tho AGE board.
Low waltage poder supply was raworked o ECH=-C1681.
Refer to TOR HEAZY far conplete history of errabdc synchronization probles.

W6EbS - Leg #0695 - TYL S/N 024-506
Bessriptign: IPre—lauwnch Fesl Failure
Box Level

Ambient [nvivonment
Automatic Tris gees from open Lo close.

Cayip: Problam could not be duplicated atter ssabengive testing.

rectd [ Monz — wnit rektwrnad to KSC.

e n VLT F .
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7204820 -507
SHEET _ _I1._ OF 1z

" FAlIURE RHDDE AND

J— ! T

FATLURE EFFECT
ud Exn [1EH

IWCA/HLA dres ook reapﬂﬁa to any
conmland wid the AT panel or the
wplink.

&L
8l -

na —

ho -

Conmanp Detecbor.

Syne Stripper.

Clack Oivider Chain.

Sync Genaratnr. 2Z948H0=-H04
Cousmand Decode Logic
Cormand Execution Lugic
Logakivn Lode Logic
{amagra Timing Lagic
2294868 1-501

Sync/Cnd Reur 22048B4-503
Automatic Light Control
220448 3-505

Fowar Ons0FF Switching,
Yoltage Preregulabar. Jubput
Yallage Requlalors. 229488-501
OC-OC Converter Prigary
Qeiliatarf/Driver. Secondary
kecLitiers/tillers

£29a886-501

input

413 -Haster Ducillalor.

{1} Hia Par—Litt notion.
(2} Ho Tens macian i.€..
focus, zdaum, ar iris.
{3} 1oss of high or Taw
rile of travel fur PTL.

Worst Cases
Joss af mission
critical vidan,

EATIOHALE FOR ACCEPTAMCE e

TOR = WBHTU = Log #ide¢ = TWE SsN DZB-SWE

Toa —

L N

Hoz | evel Test

Acreplance Test Failore
Ampient Coviranment

Agpraximalely 47 seconds after $nitia) tuea oe, Lhe iris close comwand would be

generaled by TVC.
Cange:

ganerated spikes oa the POH Line.
Corrective Actipn: H.V.P.5.

Tesks indicated problen solead.
fefer to TOR WIT34, Lag #723.

Interaal shork in bhe high voltage power cupply 5/N 2046), which

remaved From TVC and new H.W.P.3. installed.

Power supply raluened te vendar for Evalualion.

The problem was attributed to dmproper tead deess of high voltage terminal.
Thesé ledds have been rerouted and ewbra insulaticn added ab the HY ievminal

for all now builb wnils.

Wlr6D — Log A0B3R — TWC S/M DZE-BOG

Pesiyiplion:
5T5=-8

flight Failure, Spacecraft Lewvel

During the flight sperations, pne time when cvew turned camera on they had no
control of ALC and Ganwd function:.

Problem resolved itself by recycl

Lause:

sak.

afbar nuerows operatons,

NG power.

the reported cendition was doplicated on best

After initial tura on, camera would nob excapt ALC, and Gamma conmands.

[L was Found Llal the putput of U3 Pin 6 CHO F.F. veserl on A? board was sel

in 4 high stiate.

This should pormad¥ly haue been reset low Ly either "POR" or

pit count 88 pulses, after initidl puwer Lurg-on.
Suspect devives A2 - W26, ULL, UBY, and LEB.

Hemaved and replaced the fallguwing parts an tha AZ Hopary

Ferceciive Action:
U26. U66, U6F, and LIEA.
parts.

Lab analysis dig net indlcated any defect with rempvey
Prablen has nak recurred after new parts were installad.
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SHUATLE CCTW
CREFICAL TFEMS LIST

T FAILURE MODE AHD

CALSE

FATLURE EFFECT
ord_END ITEN

RATIOMAE FOR ACCEPTAMCE

TWC/HLA dues nab respand to any
command via the AP panel wr the

upliak.
JATIW
A1 - Comnand Detector.

NE -

bd -
Al

LY

Al -

Syni Skripper.

LUlock Oivider Chaln.

Sync Benerabar, 22D4BB4-504
Conmand Decode Logic
Conmand Execulion Logic
Lncalion Lode Logic

Comera Tining legic
229488 1-R01

Sync/lmd Rowr 22094884503

- Antomakic liphi Ceatral

22945883-505

Power Do/OFF Switching-
Voltage Preregulator. Ontpuot
Voltage Hegulatnra. ZZG48H-5NT
e Converter Privwry
Dscillator/Oriver. Secondary
BuctitiersdFillers

2204885 503

‘InpuL

All —Hasler 0scillatur.

[ N

(1} Ho Pan—till motian.
(Z) Ho lens motion i.e.,
focus, zodal, arF Iris.

(3) Lonss of high or low
rate of btravel For PIU,

Worst Case:
Loss of mlssion
critical video,

FATLURE HISTORY {Conlinued]

IUA - A3139 -~ Lag #0954 - TVC 5/N 031-506

TR -

Description: €1ight Failure, Spacecrafi Level
aT5-14

Prablom repert SVG-00453)7

Hp video output

Cause: Defective Relay #=1 an the A6 Board.

Corrgglive Agtion: Cewse due ba a fareign conductive particle temporarily

Tedyed batween relay Teads and board P.L. traces. Rzlay K~1 sent bo product

assurerce lab for analysis, report #A3909. Hunerdus discreponcies were
found, nune of which were critical.

8-3521 - Log #116% - TV 5/d 038-508
Pescripbipn: Acceptance Tast Failure

Box Level

Therms] WYa¢ — Hat Envirorment

Excessive supply current, Tost al) DLR/camera Vighis and autpel videw informalian.

Cause: Shorted capacitar C14 on A6 board.

Corrective Action: LCid vemaved and replaced with new rapacitor. FProduct assurance
lab could pot Find a cause For shorted cap.  |Repost @ B5S3214)

Lunsidered random failure.

2-104

.
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CRLTICALITY __ 2f2

WMIT _ TVC/HLA
SHUTTLE CCT™ WG HO, _ 2234d15-506, M0,
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CRITICAL TTEMS LTST
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THAINURE NODE AMD
CAUSE

FATLLURE EFFECT
OH EHO [TEW

BATIONALE FOR ACCEPTAKCE

TYCAMLA daes nat respind b0 any
comuund wia tho A7 panel or Lthe
uplink. .
Vg
Al « Lommand Detector.

Sync Siripper-

Clock Diwider Chain.

Syne Generalor. 22494800-504

iy - Comnand Oercmie Logic
{wmnand Cxecution Logig
Lowation Code Logic
Comera Timing Logic
229488 1-501

Awd - SyncACmd Rowvr 2294A84-503

Who— Autamatic Light Centrod
¢ 294a3-505

Ab - Powor Ons06F Switching.  Input
woltage Prerequlatar. Output
Voltuge Regulakors. 220488-5401

A — DC-OL ConverLar Primary

Qecillatorilriver. %Secondary

‘RecLifiersfFiltars
ou4ARE-503
w13 ~Haster Oscillatar.

{1} B Tens mation, 1.e.,
focus, zoom, or irig.

1} Unabla to change ALC
ar GAHMA mode.

Horst Case:
Loss of mission
critical wideo.

© Aem!

loss of videa. Passible loss of major mission abjectives due to Toss of BHS cameras

‘ar acher required caneras.

CREH ACTIOHS

If passible. conbtinue RMS gperations using alternative visual cues.
{REW TRAIHING

Créw should ba braleed to use possible wlternatives bto CCTY.
HISSTOH CONSTRA[MT

?Egre postible, procegures should be dasipned so they ¢an be accomplished withaut
¥.



