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FAILURE EFFECT
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BAT[NALE QB ACCEPTANCE

e LANE L
e vatput sigeal Lo Lhe W MNeither
videa or synchranizakion iaformation
is priosonk.

v
Al 2294800504 Syng Geperator (lgck
ivides Chain. ’

ad, 2294981-501 Camerd Training
Logre,  Ad, Z29498049-503 Syne For-
miltor videa Output Oriva.

Ab, 2204HBE-501 Pawer DHADFF
Swilching Input ¥ollage Pre-
ragulalor. Output Vollage Regulakor
A, 22MM0R6-503F 0COC Canwerler Pri-—
mary Osrillatar Orive. Sccondary
Berlitiers/Filiers.

B, 2r95527-1 Haster Oscillator.

Lass of camera output
depicting scene informa-
Lion within ¥V of lens
asgembly.

Loss of mission critical
widea.

OES[CN FEATUIRES

Fhe TwCAlens Assenbly is comprised af Y6 electrical subassemblics: 13 subasscoblies
are RCA &stro dasigned and fabricated using stasdard printed=circuil board type of
coastroction. The remaining khree assenblies, high veltage pomer supply, oscillator,
ant sLepper potars, are ventor supplied cosposeails which have been specified and
purchased accordiag to RCA Specification Control Brawings [SC0s) preparad by angi-
neering aod reliability asswrance. Specificatiens per the 5C0 are prepared to
asiablish Lthe desiga, performance, besi, qualificabtion, and acceptance requirements
for a procured piece of equipmant.

Parts, materials, processas, and design guidelines For bhe Shottle CCTV program ave
specified in accerdance with RCA 22395503, This document defines the progeamn regquire-
menkts far selectian and contrel of FFE parts. Fo the maxioum estent, and cansislent
milh availability, all, parts have been selectad frow wilibary specificalions at the
JAN taval, as a minimun. la additian tp the averakl seleciian critloeria, a subsek of
general purpose preferred packs bas been defined by Lhis document and the RCA Govern—
ment Systems Division Standard Parks List. In the case of the CHOS and TTL family of
micracircuits, devices dre screened amd tested to the MIL-3TO-BHAC equivalent and
procured undar Lha designations af HI=-RELS3HQ and SHC 54L% from RCA-550 and Texas
Listruments Corp, rearettlveiy. Farts rat incleded in the above docunents have been
usid in the design only aftar a ngnstandard iben appeowal form {NSLAF) has been pre-
pared, submitted to Keliability Assurance Engineerlng (RAE] ard approved for use is
the specific applicationis) defined ia the HSIAF by HASA-JSC.

Warsi-Case Circuit Analyses have been perfontied dnd docomented for all circuit
designs bu demspstrate that sufficient aperatiog margias exist for all operaking
canditions. The analysis was worsk case—in that the value far each of tﬁe variabla
paraeeters was seél 1o |imits Lhat will drive the outpul ta 3 maxisun (ar oindoem) -

A companant applicatlion review and analysis wat conducted tn wverify that the applied
stress gn gach plece pory by the Lemperature extremes Idenkified with environmental
qualification testing does not 2xcesd tha strass derating walues identified in RCA
22056407

In addition, an ebjeclive exawinalion of the design was perfurued Lhrough a FOR ond
COR Lo verify Lhat the TWC/Lens assenbly met specification and contractual reguire-
MEnLS .
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RATIOMALF FOR ACCEFTAMCE

_ fMGE

ta output signal to Lha Y3l Keither
vigien ar synchronization information
is prescil.

TyC
A1, 229%00=-504 Sync Generakpr {loch
Nivider Chain.

ar, 2204881-58) Camera Training
Logic. A4, 2¢94864-501 Sync Far—
malber Wides Ouiput Drive.

AR, EROdURG-500 Power OWSOFF
SeiiLihing Topul Wollage Pra-
reguleter. Outiput Yeltage Regulatur
AT, 2PapBe-E03 DC-0C Convarter Pri-
wary Oscilloter Orive. Secondary
Rectiliers/Faliers.

W3, 2OREe -1 Masker Oscillator.

TR

Loss of camera pulpul
depicting scane infama-
tian within FO¥ of lens
asseuhly.

Locs of mission cribical
vige,

PESIGH FEATURES (Coatinued)
BARE BOARD DESIGH {A1, A&, AT)

The deslon For the asseciated boards AY, Ab, and A7 are construcied from lami nated
copper—¢1ad epoxy glass sheeis [MEWA G-10) Grade ¥k-4), PER HIL-P=S5617A, "Circuit
cofnect ions are made through prisled Lraces which wun from point to point on the
bpard surfaces. Ewery irace terminates at an anaular riag. lhe annular ring
surrounds the hole ia which a camponent Tead or terminal 15 Tecaled. This ring
provides a Faoting Jor ihe soldar, ensuriag good mechanical and Electrical
pertormance. Its size and shape are governed by MIL-P-35640 a5 are trace widths,
spacing and routing. These requiraments are reitarated sﬂeclfically in dranwing
autes 1o further sssure compliance. Variations between the artuork mester and the
finel product {due 1o irregularities of tha aiching process) are also conlrolded by
deawing notes. This grevents waking defective poards from guod ariwark. beles which
house no 1ead or Lerminal, but serve anly to eleckrically interconnget bhe different
poard layars, contain stitch bars for aechanical suppart and Increased reliabiliky.

Tha thru hules are drilled from 4 drill Lape thus elininating the possibility of
human errur dand allowiag tight contral over hole and anpular ring conceatricity, an
imporiant seliabiliky crilerion. After drilling and etching, a1l [quer cladding is
tin-lead plated per MIL-5TD-1435. This provides for easy and reliable saldering at
the Limt of board assenbly, even afbar perisds of prolonged skorage.

BOARD ASSEMBLY DESEIGN (A1, A6, AT)

A1 campanents aré installed in a manner which assures maxiswm reliability.
Conponant leéads are pre-tianed. 21Towing boral wetting of selder ioints. AlY leads
are formad Lo pravide stress retief and the bodics of large cumponeals are staked.
Special mounting and handiing instructions are incloded in edch drawing required
after Final asyenibly. lhe board iy coaled with vrethane which pratects againsi
humidity and fontanination.
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lo putput signal in iha YSL. Heither
ridiea 0 synchrosization information
% presenl,

'L
I, 2893800-504 Syni Generator Clock
livider Chain.

o, 22949807-500 Camara Iraining
oqic- A4, 22%94884-503 Sync Fer-
wkter Video Output Drive.

Wi, 22048H5 581 Power ONAOFF
veltching Input Valtage Pre—
eyulelior.  Dulpul Yoliage Regulatar
v, ?2299BR6-501 DC=DC Coaverter Pri-
iary Oscillator Drive. Secondary
tocti FiersAFillers.

Vb, 249542 /-1 Haster Oscillator.

lLoss of camara cutpul
depicting scene informa—
t1on within FOY ofF lens
assembly.

Loss of Mistion critical
videa.

__ RATTONMLE FOR ACCEPTAHCE _ o
DESIGH FEATURES IContinuved)

BARE BOARD CONSTRUCTION {AZ)

The bpards are of "welded wire" constructium. AL bthe bare board leve) this daes noi
distingeish it from a normal PC baard except that hotes which will take weld pins
peneral 1y are not connecied ta U traces. Only those pins which bring puwer and
geound potentiabs to the ICs are en PCs.  4s annular ring surrcunds the hole in Lhe
board where each power amd grouad pin is located. These pins are then saldered Lo
the trace like any other canponent lead. Aside from thiz featura, all dasign

L construckion techniques used in PC hoard layout apply.

BOARD ASSEMELY (AZ)

The drilled and atched boarids are populated with several hundred solderable or
weldabl e pins. Power and ground pins, as well as ceanectsr pins, are soldered 1n

lace. Discreat components (resistors, diodes, capacitars) are attached to

ifurcated Lerminals, where they are seldered. Flatpack [Cs are welded,
laad—by-lead . to the tops of the weld pins. After welding. extra lesd material is
trimmed away. Civcuit connections are made wsiog #3 AWG nickel weld wire. The
wire i2 welded to the pin surfaces on tha board backside. A1l wire welds are done
using a machine which is tepe driven, thus eliminating the possibility af miswiring
due Lo gperatar arvor. A1) wiring & tircuil performanca is tested prior Lo
box-Tevel dnstallation. After successful Lesling, companents are staked as required
by drawing notes and the ayserbly is coated with vrethane.

The bpards are inscrted in the box on card-édge guides, in the sone: manner as the ather
FC boards.

BUARL FLACEMERT

The A7-4 low valtage pover sppply board is bolted in place at & poiats arcund Iis
perimeter. Four af these mousiing screws alsa pass thraugh and tie down the smaller
A27-fl board. These bwo boards are mounted Face-to=Face, separated by the standoffs.
Elecirical interconnectipns are achieved by jumper wirgs betwasa the twa boards.  The
A?-4 houses a 3d—pin connactne which Brings in power and signals fron oucside the
madule. .

The AF module inchudes these Lwg boards as well a3 power transistoer §d.  The medule
hausing it beal alwiinun sheet, comprised of bmi ha?vas screwal togethae.  The boards
and 04 are secured to the Jewer hall, and wired together, Then the upper half is

put in place. By maunting Qd direclly ta the alumioun kousing, goud tharmal
perfornance (5 assured,

The 41, A2, and AR bBoards are secured in the electronics sssembly by
gold-plated berydlium copper card guides. Coanections arve made to bhe mother board
with bl ind-mated comnerclocs. Disengaqgement durian launch is prevented by 4 cuwer
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— (AISE _
Hi cutput signal to ihe WSU. Hzither

video or synchronization Information
is presenl.

I K'iN -
A1, 2204800504 Sync Generator Clock
Riwider Chain.

AZ, 2294H51-501 Camera [raining
bogic. Ad, 2294834-503 Syni For-
matier ¥igeo Oubpul Orive.

R, Pe9q0E5-501 Power ONSQOFF
Swilehing Input Voliage Pre-
regulalor. Oubput VYoliage Regulalgr
87, 22348R6-5{3 OCDLC Convartar Pri-
mary Dscillatlor Deive, Secandary
Kectidiers/Filters,

Ald, 229592 7-1 Haster Oscibbelor.

O1Ye

Las: of camera output
depicling scene infgrma-
depicting scene iaforma-
tion withwn FOY of lens
assenbly.

Warst Cases .
Lass of mission critical
video.

The &13 assembly is a temperature codpansated voitage contrelled crystal oscillabor
{TOWCHO) that is purchased to a specificalion controlled drawing thal eslabl ishes

the requirements for performance, design, test, and qualification of the onit. The
product assurance provisions of the dofument contala the igentical reguiresenls for
electrunic parts and materials as the Shubile CCTY grogran and @ust receive ile
apgroval of ACA and MASA-JSC. Mechanica) and electrical integriiy of Lhe assemb)y

iy confirmed by both analysis {design reviews} and test {qualification and accaplance}.

QUALIFICATION TEST

For Qualificabivn Tesl Fiow, see Table 2 localed at the front of Lhiz baok.

2y
St e
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. ak. .- i
fo output sigaal to the Vi, Heither
fideo or synchegnizabion intormabl on
iy preseni,

v )
W, 2H9a880-504 Sync Genegratar Clock
Yivider Chain.

v, FAYNABT-501 Camere Training
ogic.  Afd, F2948B4-503 Sync Faor-
wiler Widen Juiput Drive.

Wi, AFYAHES-H01 Power ONAOFF
milching [npui Yollage Pre-
-egulator.  Ouiput VYeltage Aepulator
Vi, 2Mapis 603 OC-00 Canverker Pri-
Wiy Oscillabaor Drive. Secondary
tertifiers/Filiers.

V13, d2Uh5d5—) Master (scillatar.

Loss of camera cutput
dapicting scene informa-
tion within FOY of lens
assenbly.

Loss of mission critical
vidan,

_  RATIONALE FOR ACCEFTAMCE

&EEEEIEHEE:iEEI

The COTW systems' TVCAMLA is subjected direckly, withoul vibration isalaters which
might be used ia thaiv aormal installation, ko the following testing:

+ Mibratign:

+ Ihermal Vacuuwm:

Ihe TWCAMLA may not have

fur Aiceptance Tesl Flow.

20-HiHz:
A0-35¢ Hi;
I50-150 Hz:
Test Duration:
Test Level:

.04 G-fiz

.1 Gemis

Fulloms:

125* k! lime to staklize
£5* F: Time to skabklize
126* F: lime to stablize

seg Talle b locaked

OFERATIONAL TERTS

In arder to varify that CCTV componanks are operalional, a test dwst verify the
health of all the comsand related companengs from the PHE (ATAT)} panel switch,
through the ACU, through the sync lines to the Lamara/PEU, 1o the CamerafPTU cammand
The rest must also verify the cemera's ablVity to produce video, the VHI's

decoder.

ability bo rouke widen, and Lhe manitor's ability to display video.

3 dB/0gt-rise from 0.01 G2 Hz

=3 dif Il Jce-slopa
1 Hinuge per Axis

[n a pressure of %1073 Tore, the fewpsratura shall be as

equipment plus 1 hour
equipncnt plus 1 haur
equipwent plas 1 howr

been subjecied bo bhe vacuum condition.

3t the freat aof this bouk.

A osimilar last

would be performed bté werlfy the MOM cammand path.
Pre-launch en Orbiter Test/In-Flight Test

LL g Pl —

| —d

=R e

Power CCTY Sysilpm.

¥ia Lhe PHS paael, select & manidor as dosdination and the camera under

test as SOUTLE.

. Send “Camera Power On" command frum PHS panel.
. Salect “txbernal Sync' om monitox,
. Dhseyve wideg disp‘ayed an meaibor.

Hote that if video on nonitar is

gynchronized {i.e., stable rasier) dhen this indicates that the coanmera

is receiving compysite sync froo the
synchromizrd widen.

RCU and that the camera i3 producing

. Send Pam, Tilt, focus, Zoom, DLR, AND Bamus conaands and visually (either

via Lhe monitor or divect obsgrvatioa} werify operalica.

Dumcaak” Sl anc

. Select downd ink ¢a destiinalion and cawmera under test as seurce.
. Ohserve witen rowted ko downdink.

. Send "{amara Fawer OFE" command via PHS puel.
t bheaonh O aecrent iscoe conmade wia bha BOM ramoand sath.



RLYISED 10-14-8BE

FREA WO. _2.1.1. .

CRIITCALLTY 242

UNIT TYLAHLA '

SHUTTLE CLFY
CRITICAL ITEMS 15T
SHEET

_ & _ OF
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Ho outpat signal ta the ¥SL. Meither
wided or synchronization inlursalion
is presonl.

TyE
Al #2MBBN-S04 Sync Generatar Clock
Oivider Chain.

g2, 2204881-501 Camera Training
bogic. A4, 2204884-503 Sync For-
matLer ¥Wideo Qulput Drive.

A, Z294RBS-S01 Fower DHSOFF
Switching input Yoltage Pre-
tequlater, Dulpul Yoliage Regqulatar
43, 3294806-503 OCOC Coaverter Piri-
mary G5cillator Orive.  Jecandary
Rectifiers/Filters.

AT1, 2295527-1 Hasiar Oscillator.

aeli

FATLURE EFFECT
— OH ERD ITEH

DHG HO. 2234B10-00G. 508/
2754820502

9

RATTONGIE FOR ALLEFIAHCE

“Loss of camera Qulpui

deplcting sceme informa-
tipn within FOY of liéns
assembly.

Worsl Casgs .
Loss of migsion critical
video-

08/1HSPECTEON

Procurement _Cantrel — The TWCAHLA EEE Parts and hardware items are procured from
appruved vendows and suppliers, which mast the requirewonts set Forth in tha CCTV
contract aad Quality Plan Werk Statement (WS5-2593176). Resideny DLAS persoana]
review all procurmicnt documents ba establish the need for 531 oa selected parts
IPAL 51J)).

Infamingp Ins j - Encoming Quality inspections are made on 413
received materials and parts. H#esults are recorded by Tot ad velained in Fila by
drmwing and control nuaters dar futore reference and fraceability. aA11 EEE parys
are subjected to incoming acceptance tests as called fer in PAL 315 - Iacaning
Inspection Tesi Instructions. Uncoming tlight parts are further processed in
accordance with ACA 1848684 — Preconditioning and Acceptance Requireneals for
Elestronic Parts, with the sxcoplicn thak PR and PIHD desting is not performéd.
techanical items are inspected par PAL 316 - Incoming Inspeclion Instructions For
machanical dteas, PAI D5 - Incoming Quadity Conlral Inspeckion Instruclion, and
PAI 617 = Procedure Tor Processing [ncoming wr Purchased Pariks Designeted Tor Flight
Use. Accepted items are delivered Lo Hatarial {anktrolled Sterss and retained under
specified coaditions until Fabrication is raquired. Hun—canfarming materials are
held for Moterial Revicw Board {tB) disposition. [PAI-300, PAL IGC-531.)

Board Ass — Prigr ko tha start of 1VC board assembly, all itams
ara varifiod to be correct by stack room personnel, as the items are acrumulated to
form a kit. The itewms ara verified again by the operator who assembles the kit by
chacking againgt Lhe as-built-parts-1ist (ABFLY, DCAS Mandakary Inspeckion Poinks
are gesignated For a1 printed civenit, wire wrap and welved wire boards, plus
harness cenneckars far seldering wiring, crimping, solder spiices and quality
Eurkmdnihip prior io ceating of the component side of bsards and slesving of
ArMESSES -

I¥C Boaids

Specific TWC board assewbly and dest instruciions are pravided in drowing aotes, and
applicable documents are called oui in iha Fabrication Procedurs and Recard
(FPA-223RA19) and parts Tist PL2234B19. These include shubtle TVC assemhly notes
2993664, Pracess Standard RTV=500 Z200881, Process Standard - Bondiny Velcrg Tape
228AR89, Specification Soldcring 22B0749, Specificabion Hane Plate Application

TaRd 16}, Spaciiication — Crimping 2280840, Specification - Bonding and Staking
2280078, Specification — Urethane coaling 2280877, Specification - Yocking compound
M2RI1NE, Specification Eﬂnny adtes lve 2010985, Specification — Harking ZZR06TE,
Specificatian - Workeanship A030035, Specification Banding and Stoking 2ZB0875.
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CRITICAL ITEMS LIST £234370-507
CHENICA ITY 252 SHEET __ 3  ofF __ 9§
FAILURE HOBE AND FATLURE EFTECT
e — . LAISE OH EHD [TEH EATIUMALE FOR ACLEPTAMCE . . ___ .
Vo aobpul sigoal tu the V5L, He ither Lass af canera aubput 047 INSPECTION (Continued)
vigen or synchronization infarmatian | depictiag scene informa-
is present. Lion within FOM pf Jens I¥( Assembly and lsst
assembly.
L1 . An apen hnx test is perforsed par TP=IT-Z2294R19, and as Acceptance Test per
L1, 22048R1-504 Syac Generatar Clock 1 darst Lase: TP-AT-223481%, jncluding vibraklon send thermal vocvum. Tarques arve specified and
Yivider Chdin. Loss of wission crikical witnessed, traceebility numbers ara recarded and calibrated tsals are chacked prier
L . vidaw. lu wse. RCA Qualily and DCAS inspaclions are perforwed al {he conpletion of
v, F294B81-301 Camera Training specitied FPR operalions in accardance with PAL-20A, PAT-205, PAL 206 and P41 217,
-oyic.  Ad, Z2S4BAL.5DT Syae Far- DCAS personne) witoness TVD bulbgi-pp amd critical warguing.
nalter Video Dutpul Orive,
. IVCAHEA Asselily end Test — After o TVE amd an HLA hawe has been kested individually,
b, Z204685-501 Poamer OH/OFF ithay are mated and a final acceptante best is performed per TP-AT-2294E819, including
Smitching Inpul ¥altage Pre- yibratian and thernal wacuwn environments. RCA and DCAS persanne] monitor these tests
regutdtor.  Dutput ¥ollage Regulatar and’ review tha acceplance test dala/results. These personnel also inspect for conformance
VI, B20A8Rh4L03 DCOC Converter Pri- atter all regair, rework and regesi.
kiry Dscillaipr Drive. Secondary
tectifiers/Filters. Ereporation for Shigment — The TWE and MLA are separated prior to shipment after
R . fabricabtion and tasting is complete. Each is packaged accarding to CCTY Letter 801N
Vi, 22495527-1 HasLer Oscillalar. urd 2280746, Process standard For Packaging and dandling goidelines. Al1 related

docunentalion including assenbly drawings, Parts List, ABPL, TesL Dala, etc., is
jalhered and held in a decumzntation folder assigned specifically to each asscowhly.
This folder is retained for reference. An E1OP is prepared far each assemhiy in
atcrdance with the requisemenls of HS=26Y3174. BCA L and DCAS perswanel witngss
cruting, packaging, packing, and marking, and reviem the E1DP far completancss and
J['E:l]l":‘ll:}l'.
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CRITICALLITY BfE

FAILURE MOOE AND

FAILURE £FFECT

SHUTTLE CCTVY
CRITICAL ITEHS LIST

UIT _TeCAEA
OHG K. Z2299019-50H , S006/F
edRAp-S0¢ 00 0000

SHFFT [ nF __ 9

CASE . B
Wo ouiput signal Lo ¢he ¥5U. Heillwer
videa or synchronizatian inforsation
is present.

IWT
A1, 2294B80-504 Sync Genoesator Clock
Diwider Chain.

A% idbddAl-s00 Famera Training
Lugic, A4, 229BB4-503 Sync For—
mabber Video Duiput Drive.

Ab, 2299085507 Power DWSOFF
Swilching [nput Yullage Fre—
requlaiur.  Output Voltays Regulator
AT, 220a856-503 DC-DC Comverter Pri-
mary Oscillatar Orive. Secondary
Rectifiers/Filters,

L15, 279845271 Haster Oscillator.

WItIK

O EWO 1IEM
Loss of camera oulput
dapicting scene iniarna-
tiom wilhijo F0¥ of lens
assembly.

Woest Lisa:
1ass of mission critical
viden.

LURE

TOR - Wee44 - Log #0462, TVC S/H FIMIA-SDE
10K — W2640D = Log RO4G3, FUC S/H FEO3-50:2

Descriptian:

Hu witeo From TVE. #25 woll curvent ab 1.5 Amp Timit.

Lntegration Testing Failure
Aux Level
Thersal =Yac det Enviranment

vac nol test cycle -1D59F3

Coauge;

Shart in A7 low woltage power Supply.

LransFermer]

Coeyactive hetign:

BALIONALE FOR ACCEFTAWCE

{30 minnktas inko tharmal

{High valtage winding of

Short due to a pin—hole in wagned wire Tnsulation.
Fulure transformars o ba purchased per revised spec control drawing ECH CCTV

64983026

).

TOR = W2/4D - Lpg #4986 ~ IVLD SAN GOB-h0Z

Power was applied bo wrang pin.

Incarrect wiring of shuttle craft harness, gut «28v to J3-10 omd

Bescriptipg: Pre-bauwnch Test Failore

Bax Leved

Ambiant Environment
REM:  YIC5-2-01-0897 unit returned from K5C.
| +2B¥) .
Caugi:
ATH 1e J1-9.
[orpgctive dckjpn: Wiring of shuttle haraess
eryanizalion. Failure analysis performed Jed
arll DOA. A6 board—Failwre analysis indicated
changed . Q). g3, 012, CR3, CRG, and RE] ware

TOR - WRI24 - Log #0530 - TUC 5/H 0D7-502

Peipriptian: Acceplance Test Failure

Bun Lawel

Thermal Yar — Hol Enviroenment.
TVC edrawing excessive current, ¥1.54.

to ke repaired by responsible
corractive action taken an TWC
the Following parts are bo be
replacen._

Failure pocuered at +1259F.

Cause: Uspacitor CUl on the AE boerd was found to be shorled. A larye quankily
of solder Mored inside from sleeve Lhew header.

Correcfiye ALtigu:

. 2-9
s | — il

Capacilor C10 rempved & replaced, [randam part failure].

Remaved and replaced transformer {sent to vendor rfor analysis].
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UNIT TWYCAMLG
FMEA HD. _ 2.1.1 SHUTTLE CESY DG WO, 2294R10-506,508,
CRITICAL LIEMS LEST 2294B20-902 .
CHITICALITY efe . SHEET &l OF g
FAlIURE HODE AHD FATLURE EFFECT ] o
__ CALSE . OH END TTEH L BATIONALE FUOR ACUEF LANCE .
Ho oulput signal to the WS, Heither | Loss of camara output FALLURE KISTGRY
videw or spnchronizetion infarmation | depicting sceae informa-
1y presenk. tiun within FQY af l12ns oA - HLB2D — Log W55B - TV 57W 0%2-502
; asseably. Y171 — lag #héB = IVD SN0 009-502
1L Y1771 - Lag #5668 - TVC  5/H 002-502
A1, ¢2BdD-504 Sync Genzrater Clack | Yopsk Case: TI?71 - Lag ¥5AR — TV S/H 009-50¢
Dividar Cnain. Less of missian critical YITH — Lag #5587 — TUC  $/H 014-502
. widea. Y1770 — Lag #%&7 — TUC  5/M 010-502
Ar, Z2M4BRI-501 Coamera Training Y1770 - Loy #566G - T¥L 5/d 017-502
Logic., A4, 2294804-503 Sync For- WI730 — Log #578 — TVC  5/H 020-%02

mattar Videso Output Drive.
Flight Failure, Spacecraft Lavel

Ab, 223JBR5-E01 Pawer LHAQFL RHS TV Camzra clrciuil breaker pupped open during Tlight mission $75-3.
Switrhiog Tnpul va1la?e Pre-

cegulatar,  Dubtput Weltage Regelalor Cowsg: Camera Yow voltage supply has erratic syncranizakion made ab low

B1, 2E94ERG-503 LC-OC CunverLer Pri- temperatura.

wary dseillator Brive. Secendary

RectiFiersffilters. ' i ign: All flighi famaras wera returned vnoer CCAYR for rewark
’ and retest 1o ECH C=1861. ECH (C-'B8L) te the low vallage pawer suprlies
A1y, 229%527-1 Haster Dscillater. eliminates the erratic syncronization problem. TYC group part no. has been

changed From 2294819-502 ta 504 to deoole Cameras that cenlain low oltage
poser supply modi Ficabien.

6 - Y1773 - Log B0ST - WC $40 DOB—SO2

RBescriptign: Flight Failure
Spacecraft Level (5T3-3}

WC not synchroniced far aqprnxinﬂtETy 3 minutes.
This problen sccored ab cald tempardture.
Syachronization was regained al 290,

Cguse; Loss of phase lock due tv thernal assymetsy of the 1.56 HHz Phase
detector.

Corrective Aptign: CCA 39 has bean issved directing BCA 1o incorporate the

healer and sync modiFications (ECN CC1 B33) Lo all Flight camerats. (YO ONB
wos modified accordingly. 1¥C group numbar hes been upoabed frim group 02 Lo S06.

[OR - ¥17¢9 — Lng #5756 — TWC S/H 014-502

Oezorjption: Flight Failore (ST5.1)
Spacecratt Level

TOR was opened to follow relay K1 — contacks & and & Tailure on ass'y
Z794RE5-501 S/H FOIA,
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FAILUKE MODE AND
CAUSE

FAILURE EFFECT
On EW TTEH

Ho sutput signal Lo the WSU. Heiiher
vrdes ur synchranization infornaiian
i present.

IvL :
&1, Z204880-504 Sync Generator Clock
Bivider Chain.

A7 2799BA1-501 Camera Training
togic. Ad, 22U3084-503 LZync Far-
vatler Wideo Qulpuk Drive.

AR, 2P9AHHS-5U0 Power ONSOFF
twitching Ioput Yolbage Pre—
requlalor.  Dubput Yolbage Heyulalor
at, 2294806-50% DC-DC Converter Pri-
mary Gscillatar Brive. Secendary
Kectiliers/Filbers,

AV, FEYSSZT-1 Hastuor Oscillator.

LigiR

Loss of cansra output
depicking scene infarmd-
Lion within TOW of Taus
aszamhly.

Wprst Lase: o
Loss of mission critical
vidao.

SHEET [411] OF ]
- EATIOHALE FOH ACCEPTAWCE
EALLURE HISTURY
Causes T Tow voltage power supply has arratic synchranization at Tow
tenperature. Relay failure result of excessively high curreat Lhrough contacls
5 and B during reset comnand.
Corvecbive Actkion: Remeved and replaced K1 on the A6 board.
Low voltage pawer supply wds reworked to ECH-CI8BY.
fofar to  FOR WEE2] for complate histary of arratic synchrnni:aiinn prabten.
TOR — W1JAD - Lo #083B — TUE S/H 026506
Bescriptipn: Hlight failure, Spacecraft level
51348
During the fliybt operabicns, one Line wheo erew Lomoed camera on they had e
coatrol of ALC and Lawma fencbions.
Problem resolved ilself by racycling power.
Cavsg: After numerous apevatons, the reported condition wes deplicated on Lest
gat.  Afler initizl kuen oo, camera would nob except ALC, and Gamna commands.
[ way Tgund Lhat Lhe suipat of L33 Pin & CME F.F. vasal on A2 board was sel
in a hign staka. This shosld normally have heen reset low by either "PORA™ or
bit count B8 pulses, ofter initial pomer burn—un.
Suspect devicas A2 - 26, UGG, UGY, and UEH.
4 v Remaved and replaced the follawing parts o the A2 Board
U2E, Uak, UGY, and UAB. Lab analysis did nobt ndicated any defeck with romoved
parts. Problem has not recurred after new parts were insialled.
IBR — AT - Lo AUUEL - TVEC 5/H 031-E04

e

Desgriptipn: Flight Failuee, Spacecroft Level
S15-14

Froulem repurt PYE-DO4DIT
Ho widen nutput

[guse: Defeckive Helay K-} on the &% Board.

Carveriive Ackien: Cause dus e a loreigen canduclive particle temporarily
fodged between rolay leads and board P.C. traves. Relay K-1 senl Lo product
assdriance lab tor analysis, repart #3900, MNumerous disCrepanties wers
Tuviad, npone oF which were crikical.
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BATLOMNALE £OB ACCEF | AKCE

Ho cutpot sigazl to the V5. Meither
whiided or synchronizatian information

iy presenk.

I
Al, Z2990B0-504 Sync Genarator Clock
Diviger Chaia,

a2 22948814501 Camera lraining
Logic. A4, 2299804-503 Sync For-
niat ter Wideo ODutput Driva.

A, ¥IMBRS-R01 Prwer ONJGFF
Switchany loput Uu]tuge Pre-
rogulatar.,  Duiput Vottage Regulator
A7, 2294880503 OC-NC Converter Pri-
mary Oucillator Orive. Secondary
RevLiliers Filters.,

Ald, 2e9s022-1 Master Oscillator.

loss uf camera oubput
depitting scenad infarma-

Liun wilhin FO¥ of lens

asspmbly.

Loss of mission critical
videa.

FAILURE HISTORY
TOR - B-3521 — Log #1185 = TVC 5/H U3H-5U8

Qescriptign: #Acceptance lest Failure
Bax Leval
Thermal Yac - Holt Enviroament
Excessive supply current, Test all DLR/iomera lights ang output vides information.

Caysg: Shorted capacitor CI9 on 46 board.
Action: C14 remuved and replaced with new capicitor. Praduck assurance

Lgrrective
Tab could net find a ravse far shorted cap.  {Report # BLIZ1A)
{ansidered rendum failure.
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SHEET ) oF q

FAILURE WODE AND
CAUSE

FRILURE EFFECT
OH END JTEH

RATIOMAIE FOR ACCEPTANCE

Mo sulpul signal Lo tha WSIl. Neither
yidea or synchrenization infurwalion
is preseni.

Ivg
&1, Z229JHH0-504 jync Generator Clock
Miyider Chain.

Ar, C2BBBI-5BY Canera Traiming
Logic, &4, 22998B4=403 Syni For-
mulier Yideo Jutpul Drive.

ab, F204083-507 Power DWAOFF
Swilchiny LCuput Voltage Fre-
vegulacar. Qulpul Voltage Regulatar
a}, 22048B6-503 OC-OC Converder Pri-
mary Gscillator Drive, Secondary
Reclifiers/Filters.

ALT, 2205527-1 Master Oscillator.

UI9iE

loss of camera oubput
depicting scene informa—
Cion withia FOM of lens
asembly.

Less of misgion critical
videa.

—

Loss of videa. Passible loss of major nission objectives due Lo TJoxs of KNS camerac
or other required caweras.

LREYW ALTIOHG

1f possible, cenlinue BMS aparatisns using alternative visuwal cues.
CREY JRAIHLHG

Crew shonld be trained tp use passible aliernatives fo COTY.
HISSTOH CONSTRALHT

Whare possibla, procedures shouid be designed so they can be accowplished without
CLTY.



