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FMEA NO. __2.3.8.1

CRITICALITY efe

UNIT _ TWC/WiA
oG KO eada819-S05, S08
Z0M0AE-503

SHEET ] oF 11

SHUTTLE CCTV
CRITICAL TTEHS LE5T

T FAILURE KODE AND-
CALSE

FATLURE EFFECY
D END ITEM

BATI

IFitter nheel synchronous motar
has stoppad rolaking.

IvC L.

Af Camera Timing Logic
2294800504

49  Syac/Comwand Receiver
229480453

Ak Power dnsOif.
[nput Voltaga Preregulator.
Dutput Valtage Regulators.
294805501

47 DE-DC Lonvertar,
Primary Qscitlater Oriver.
Lecandary Rectifier/Filter.
2294886-501

4131 Hazter Dseidlatar.
2295527-1

HLA

231 Calar Wheel Drive
-Gear Train Failure
=Motor Failure

I B

Possible loss of videu
infarmation due ko filter

whee) blanking bar
stopping within Tens FOW.

Loss of li;sinn critical
camerd wideoa.

QESIGN FEATURES

The TYC/iens Assembly 1s comprised of ¥ &dactrical zubzsgesblies; 13 subasseablies
are RCA Astro designed and fabricated using standard prinkted-circuit board type of
construckian. The remaining thras assemblies, high woltage power supply, oscillater,
and stepper mokors, are venﬂnr supplied composents whlch have bean specified and
purchased atcnrdin? to BCA Specificatian Control Drawings {5005} prepared by engi-
neering and reliah¥lity assurance. Spechfications per the {0 are prepared to
establish the design, garfnrmancn, tesk, qualification, amd acceplince requirements
For a procured pieca af aguipment.

Parts, materials, processes, and design guidelines for the Shuttle CLTY progras are
specified in accordance with RCA 2295503, This document definas the program require-
merks for selection and control of EEE parts. Fo the mawimun gxteak, and consistent
with availability, all paris have beem aelected from mb)itary specifications al the
JAN level, as a winiowm. In additien Lo the overall satectlon criteria, a subsat af
general purpose Qraferrad parts hag bean defined by this document and the REA Govern-
ment Systems Bivision Standard Farts List. In the cage of the CHOS and FTL family of
micracircuils, devices are screened and tested to tha MIL-5TD-0830 equivalent and
procured under the designations of HI-REL/In] and SHC 5405 from ACA-55D and Taras
Insbrusents Carg, resqectivelr. Parts not iscluded in Ltha abave gucuments have baen
used in Lhe design only after a nonstandard ibem approval form {KS[AF} has been pre-
pared, submitied bo Reliability Assurdnce Engincering (RAE) and appraved for use #n
the specitic applicationfs) defined in the NSIAF by MASA-JSC.

Worstk-Case Circuil Anatyses have been parformed and docwnented For 211 circuit
designs ba demsnstrate that sufficienl oparating margins enist fFor @31 operating
cenditions. The ardlysis was worst case—in that tha walue far sach of the variable
parameters was set to Timits that will drive bthe outpul to a maximum {or minisen}.

A component aﬁp1icatiun review and analysis was conducied to werify that the appiied
stress an each piece part by tha temperature exiremes identifled with asvironmental

g;g;;;;cntiun testing doas nol excesd Lhe skress dersting values 1dentifled In RCA

Ta addition, an objective examinabtian of the design was pervformed through a PBA and
COR to verify ihat the TVC/Lens assembly met specificalion and contractual require-
ments .

POy SENPPE TR TV
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CRITICALITY a2

UNET _INLC/HLA

SHUTTLE CCTY OwWG hO.
CRITICAL ITEHS LISW 2I07088-507
SHEET F i3 1t

FALLURE HIDE AND
CAUSE

FALLURE EFFECT
Qi EMD 17EM

—&aT[OMalE FOR ALCEPIANCE

Filter wheel synchronous wotor
hat skappad ratating.

VO

&2 Canera Timleg Logic
22946680- 504

g4 SyacsConmand Receivdr

. 2294884-501

af  Powar OnADET. -

! Input Yoltage Preregulatar.
Juipulk Yeltage Regulalors.

| 22948H05-507

ar oC-0C Converter.
Primary Oscillator Driver.
Secondary Rectifier/Filtar.
2204086603

Ab3 Master Oscillator.

2295527-1

kLA

A3 Calor Wheel Orive
~Gear Train Failuras
=Mator Failure

Passikle Yogs &f vides
infarmation due Lo Fllter
vheel blanking bar
skopping within lens FOV.

Loss of ni;iiun crikleal
canera viden.

CESIEN EEATURES (Cantinuad}
BARE BOAHD DESIGH (A3, ad, AD, A7)

The decign af the ascaciabed A3, A4, AG, aad A7 baards is canstructed froa laninated
capper-clasd epoxy glass sheets {MEMA G-10) Grade FR-4), PER HIL-P-S5E17A. Lircult
tannectiong ard madeé through printed traces uhich rus from point to point on the
board surfaces. Every trace btarminates al an annular ring. The annuiar rin?
surrounds the hola in which a comgonent lead oF terwinal 4§ located. This rimg
provides a Footiny for the selder, ensuring good mechanical and electrica)
perfarmance. Its siza and shape are governed by MIL—-55640 as are trace widths,
ipacing and routing. These requirements are raiterated s eciFically In drawiag
notes Eo further assure compliance. Varistlons betwsen Lhe artwork naster and the
final product (dus to irregularities of the etching pracass) are alse cantrelled by
drawing notes. This prevents oaking defective hoards from goad artwork. Holes which
house na Vead or tersinal, bwt serve only to eleckrically interconnact the different
board Yayers, tontain stitch bars for mechanical suppore and Lncreased reliagbility.

The thru holas are drilled fram a deil) tape thus adiminaking khe possibiliky of
human error and allowing tight costrel over hole and snpular ring concentricity, an
important veliability ceiterion. Aftar drilling and eicking, a1l copper cladding is
tin-12ad platad per HIL-5T0-1495. This provides for easy and raliable soldering at
the time of board assembly, evan afler periods af prolonged storage.

BOWRD ASSEMBLY DESLGH (A, Ad, AS, AT}

A1l compopents are installed in & mander which assures mawimum raliahilily.
Comgonent Veads are pre-tinmed, allowing tatat weltisg of selder joints. Al leads
are formed to provide stress relief asd the bodias of large rooponeats are sliked.
$pecial mounting and handling Instructions are included in #ach deawing requived
after Tinal assembly. The board ¥s <oated with urathane which protects against
huiidity and costamination.

B0AAD PLACEMENT [AE, A}, Ad, Al

The #Z. A1, 44, and A6 boards are secured in the electrpaics assembly by yold-
plated becryllium copper card guides. Cosnections are made ts the mother baard
with blind-mated connectors. Disengapgenent during launch iz prevented by a cover
which spans the board's free edge.
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FHEA WO, _2.3.8.3

CRITLCALITY 2fL

UHIT _ TYCALA
() [

SHEEY __3 _ 4OF

SHUTTLE CLIY
CRIFICAL YTEHS LISY
—1 .

FATIURE HODE AND
CAUSE

FATLURE EFFECT
ON Ed ETEN

CE

"Filter nheel synchronous setor
has stopped rotaking.

K

(AZ Camera Timing Legi¢

' 2204380504 )

'A]  Sync/lomnind Raceiver
2294184-503

‘A§  Power On/OFF.
Tnput Voltage #reregulator.
Duiput Voltaye Regulators.
2294BA5-501

a2 DC-DC Converter.
Prwmary Decillator Oriver.
Secondary Reclifiar/Fikter.
2294886--h3

Al3 Haster Qscilbator.
22955271

HLA

A% Calor Wheel Orive
—-Gear Train Fatlure
—Hotar Failure

DEREH -

Poszible Toss of videa

information due to filter
wheal Blanking har
ctapping with?ﬂ Yens FOV.

Logs of misslen critical
candra wideo.

LESIGH FEATURES [Conkinued)
BARE HDARD LONSTRUCTION (42)

The boards ara &f "aelded wire!" conskruction. At the bare board Tevel this dogs not
distinguish it Fren a sormal PC hoard except that holes which will take weld ping
geaerally are ast connected to PC traces, Only those pins which hrinE&puuer and
groung Ententi;]: to the [Cs are on PCs. An anaular ricg survounds the bole in the
board where each power and ground pin 15 lacated. Thase plas ave then soldered to
the trace Vika any other componsst dead, Aside frow this featere, all design

& canstruckion tachniques used in PC board Wayout apply.

BOARD ASSEMBLY (A2}

The drilles and etched board ic populated with several bundred solderasle or
weldable pins. Power and ground pinx, as wetl a5 connactor pins, are soldered in
lace. Discreet components (resistors, diodas, capacitars) are attached ko

ifurcated terminaly, whare they are spldered. Flatpack ILs are welded,
Tpad-by-lead, to khe tops of the weld pins. Aftar welding, exira Tead material is
trismed away. Circpil consactions are made using #30 AM kol weld nire. The
wire 15 metded to the pin surfaces on the board backsida. A1l wire welds are dons
using » marhine which s tape driven, thus eliainating the possibility of ol swiring
dug te aperatar error. A1l whclag & circubt performance is tested prior Lo
box—level installatien. After successful testing. camponenis ara stahed a3 required
by drawing notes and the assembly is coated with vrethane.

The board is inserted in the box on card-edge guides, ia the sawe danner as tha athor
PC boards.

The AT—A law waltage power supply board is bolted in place at b paints around its
perimeter. Four of these nounting screms also pass threugh and tie down the smaller
A7-B begard. These tws baards are modnted Face-to-Face. separated by the standaffs.
Flectrical intarconnectiuns are achievad by jumper wirgs batwaen the twe boards. The
AT-A housas a dd4-pin connecter which brings 1a power and signals from outside the
wndul B.

[he A7 module includes these bwo boards as well as power transister §4. The module
housing. is bent aluminum sheet, comprisad of two halves scrawed togebher. The boards
and {4 are secured to the lower haVf, and wired fogether, Then the upper half is

pui in place. By aounting (4 directly to tha alumioum hiusing, gosd tﬁnrmal
pertormance is assured.

2-2a4 - ST
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CRITICALITY 243

IMLT _ TYCANLA
MG 0. = L.

SHEET __ 4 oF 11

SHUTTLE CCTV
CRITIEAL ITEMS LIST

FAILLME HIDE AWD

FAILLURE EFFECT
O EMD IVEH

BATIONALE FOR ACCEPTANCE

ilier wheel synchronpus malor

as stopped rokating.

L .

2 Camera Timing Logic
22ULEB0-504

A Sync/Command Raceiver
2294684501

& Power On/DHE.
Tnput Woltage Preregulator.
Dutput Voltage Regulators.
790808501

o OO Converlar.
Primary Dscillalor Driver.
Secondary Rectifier/Filkar.
2294386~5013
Haster Oscillator.
2295522-1

LA

G Colur Wheel DOrive
~haar Train Failure
~Hotor Failure

Possible Toss of video
inFormation due Lo filter
whapl blanking bar
stapping within lens FOV.

Loss of oissiosn critical
cocwra vwideo.

CESIGH FEATURES {Continved)

The A13 assembly is a tenperature companszaked voltaga conktrallied orystal oschllator
{TCVCXO0Y that is purchased to a specification controlled drawing that establishes

ihe requirements for perfevaance, design, test, and quatification of the uait. The
product assuranca provisions of the documant contain the identical requirements for
electronic parts and materials az the Shuttle CCTV progran and nust receive the
approval of RCA and NASA-JSC. Mechanica) and electrical ilte?ri ty of Lhe assenbly

is confirmed by buth analysis {design reviews) and tost [qguallfication and accaptance}.

The paneral arrangenent of the Vens assembly is to provide an inLagrated huusin?. .
nobor, and circuit board package which cun accomnodate veriaus commercially availabla
lenses. Erphasis is placed on accessibility of the Tens, 1ts drive comporents. and

limit .ﬂnEs. Componeats within the lens assembly have been woduYarized, sarving both
the HL4, CLA, and HLA assemblins. -

The lens housing sirwcturs is & gne—piece casting designed ko minimize wackining 2rd .
provide 3 rugged dlmensloaally stabla muntlngll for Lhe nptical conpenents, The housing
% in the form of a right angle. The vertical cember iatarfaces wi th the €ront surface
of the camera and the horizonial wewher supports tha drive motors on tha upper surface
with whe lens fupction circuil koards in a cavity on the ondereide.

function Drive Trai

he iris, zpom. and focus drivas are identical in concepk] the only difference is the
lower geer ratia in the iris train to provide the 2.8-second end-Lo—ead travel capa—
tility necestary for the ALC eperation.

The table (un paxt pagel shows the drive train paramelers with owersll Lorqus sargins
far tha three lany funciiont.

The motor/year heads are mawnted on bha lans housing vather than on the lens, L¢ permit
the d$51red jens interchangeability Fur tha Shutile aisslon witih minimun impact on the
aLluva BALNEL .

Varigus types of mators were considered for this appiicatien, Lrading off sizZe, puwer,
weight, conkrob—circuit compléxity, commend capability, and qualification status. The
broshless and stepper-motor bypes Fit the package and powar requirenents, the latkar
buing prefesrred because of its siaplicity, reliability, and space—qualified status.
I selected stepper matar {a size-8, Alaico—9 pola-plece, permanent-magnat stepper}
is mated with a spur train gearhead. Both units are nanufacturad by Honaco Hatar Co.
A df-dianetrai-piteh {4B-OP) spur gear on tha gearhead output shaft meshes directly
?ilh the gaars which are a part of the zoom, facus, asd iris ring Fuactions on the
2% gear.
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UHIT TVC LA
. 3.8, SHUTTLE CCTV DWE N, 22948)9-505, 508
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ERITLCALETY 22 SHEET __ &, OF __ 11
FATLURE HMODE AHHD FALILURE EFFECTY"
CRLSE ITEH _ BATIDHALE FOR ACCEPTANCE
Filter wheel synchronous mokor Fossible lass of video OES[ON FEATIRES {Cantinued)
has stopped rokating. infornation due to Filter
Hhee'l_h'lanl_t'mg bar LENS BRIVE TRATH PARAMETERS
| stopping withia Jans FOV.
22 Careva Tiwing Legle
22944B0-504 . B . Time End-| Enput Loss BNt
B4 Sync/Comuand Recelver Loss of missian eritical Orive| Comperent | Travel to-Emd |Forque |Rakio Ho.JEfficiency|Torque |Tarque
2294684503 camera video. {dagrees) |(seconds) | (oz—in) |or Taeth 1) {az~in}| (p2—~ia)
&f  Power OnfOTE.
Inpul ¥altage Prerequiater. .
Qutput Voltage Reguiatars. | Hotor - - - - b.27
2294085-541
4l OC-DC Canverter, ! bearhead 021 | s Bl 3.7°| w.4
Fripary dscillator Briver. Zoon 158 F
Secondary Rectifiars/Filter. Gearhaad
2204806503 Outpul Gxar 4.4 L1 2.2 F52.0
|ﬂjj Haster Oscillator. a6
I 255271 Lens Gear 186 10.0
i Iurgua Hargin
|HL& . - H
A3 Color Wheel Drive
I —Gear Frain Failore .
| _Hator Failure L Hotpr - - - - 0.27
Gearhead 0.1 L H aa 2.6 ] 10.3
Fagys 262 r.b
Gearkead
Dutput Gear .3 L1 E 1.1 ] 30.0
96
Lens Gaar 156 10.0
Targua Margin
:1
Mibor - - - - 0.27
Gearhead 8.2 481 a0 2.6 | 16.3
Iris 105 2.8
Gearhead
OQutput Gear 18.3 5l ! o 1.3 | 3.0
Lens Gear V56 2.0
Torqua Margin
G:1
_.. |
bz 4R p— =245 ot A —
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HIT __TYLAMA
Duwli MO, e294819-505, 508
2WI0H8-50Y

SHEET __& _ OF 1.

SHUTTLE CCTV
CRITILAL IFEHS LIST

FA[LURE HODE AHD

Filter wheal spnchroncus mokor

has stopped rotating.

L¥C \

42 Camera Tindng Logic

2294BH0=-504

b4 Sync/Command Raceiver

2294804=-501

Power On/0FF.

LInput Yallage Prera?ulatur.

Dutpul Voltage Regulaters.

27948A5=E0 1

pL-p Convarter.

Primary Dscillator Oriver.

Serondary Rectifier/Filter.

2254686501

814 Paster Dscillaier.
229E527-1

=S

=

¥LA

a3 Caler Wheel Drive:
—Gear Traia Failure
—Motor Failure

FALLURE EFFECT
IIEH

RALIOKALE FOR ACCEPTANCE

Poszibkle Toss of vides

informatian duve tn filter
wheal hlankin? bar
itnpping within 1ens FDW.

Loss af llSSll.'ll'l
tritical camera vidan.

ACCEPTANCE TEST
The LCTY systems! HLA s subjactad thrm:tlz wi thouk v-ihritinn k5ol ators which might
ba usad 1n teeiv normdl installation, ta the following testing:

Z20-8ilHz ;
HO-350 Hz: 8,84 G

A50-750 Hz: -1 d65 18 Dtt-S]ﬁF!
Test Duration: 1 Hinote per Axis
Test Level: 6.1 Gras

& VYibratian: 3 lﬂ!ﬂﬁt—r1sa from b, nl B2/

& Thermal Vacuum: In a pressure of 1X10~® Torr, the temperatura shal) be as

follaws:

125% F: Time to skablize equipmeat plus ¥ hour
25° F: Mlos to stabdize equipment plos 1 hour
125° F; Tioe to stabliza equipmeat plus ¥ hour

fhe WLA may mobt have beea subjected ko the vacuua conditioa.
For Acceptance Test Flon, See Table 1 located at the fFront of thiz book.
UPERATIOHAL TESTS

[n arder to verify that CCTY componants are operalianal, a “tast must verify the
health of 211 the cownand velaled components from tha PHS (ATAL) panel switch,
throwgh tke ACU, through the syne Tines to the Camera/PTU, to the CanerasPIU commpnd
decoder. The Lest musk Also werify bhe camera's ability to praduce viseo, bhe VSl's
ability Le roulte widen, and the wmonitar*s ahl1itﬁ 10 disphay wldeo. A similar tast
would performed te werlfy the MON conaand path.

1. Power CLTV Syctem.

2. ¥ia the PHS panel, select 3 nmlior as destination and the Canera ander
tesk as source.

3. Send "Camera Power On* copmand frum PHS panul.

4, Sglect "Extaraal Syne* an mond bor.

5. Ohserva vidén displayad on manikor. HMNate that if vider on monitor is
eynchrankzed (i.4.. stable rastdr) then this in#lcates that tha camara
is redgiving comgosita sync from the RCU and that the camera is produciag
eynchronkzed widdn. :

B. Send Pan, ¥ilk, focus, Zpom, ALC, and Gamma commands and visuaklly (either
via the nonikar or divect observakion) veriFy oparatiaon.

7. Select downlink as destinaiion and Camera under test as source.

B. Olserve wvides routed (o downdink.

G

n

- semd "Camerd Power OFf" command wia PHS panel.
Foanoatb Ctance 1 bhemnkh O cwrond actun rfenasde wis bPha MOM frmmand sakh
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CRITACALIYY I re

LNET TVC/HLA

SHINTLE CCTV DG M. =
CRITICAL ITEMS LIST . -

FAILURE HWODE AMD
CALGE

FAILLRE EFFECT
04 X0 TTEH -

RATIOHALE FOR ACCEPTAMCE

Filter wheel synchronous mator
thas siopped rotating.

INE

42 Camera Timing Logic
£2040880--504

a4 Syrctlonnand Receiver
£294084-503

Ah Pawer OntOFf.
Input Yoitage Preragulator.
futput Vollaps Ragulators.
2194855501

A7 DC-DC Converter.
PFrimary Oscilbatar Oriver.
Secondary Recktifier/Filtar.
2294506-503

213 Haster Bscillator.

22955371

HLA

'4% Coler Whael Drive
~Gear Train Failura
-Hatar Failurae

(| R

[

Possible Toss of widea
informatian dua to filter
wheal blaaking bar
siopping within lens FOV,

loss of mission critical
camerd widao.

Z2302088-503
SHEET A OF 11

GhS IHSFECTION

Procucasent Contrgl ~ The TWC/WLA EEE Parts and hardwars itamny are procured Fren
approved wvandors and suppliers, which meet the requiremests set Forkh in the ey
contract and Quality Plan Wevk Statemank (WS-2593176). Resident DLAS persanned
raview all procurament docomants to estahlish the nead for 651 os selected parks
[AAL 5173,

Incomiop Inspaction dnd Storage ~ Tsceming Quality inspections are made on all
racaived materisls and parts. Results are recorded by 1ot and retained in file by
drawing and cantrod nuabers for future vefevesce and btraceability. AYY EEE parts
ara subjecked to inconing acceptance tests as called for in PAl gl& = Incoming
laspaction Test Instructions. Incoming flight parts are further Erucnsud in
accordance with ACA 1846684 - Preconditioning and Acceptance Requiraments for
Evectronic Parts, with tha ewception that DP& and PIND tastin? s npl performad.
Hechanical items are inspected per PAl 316 — Incoming Inspeciion Insiructions for
wachanical items,. PAT 305 = Incoming Qualicy Centrdl Enspectian Instvuction, and
PAI &42 - Procedure for Processing Iacemimg or Purchasad Parts Oesignated for
Flight Dsa. Accepkad 1tems are delivered to Material Coatrolled Stores and
retained under specified condbtions unkil fabrication 1s required. Haon-confarmiag
na.terlilgl;z?;'e held For Haterial Aeview Board (MRB) disposition. ([PAY 307,

PAL I '

Hoarg Assently B Test - Prior to the start of TWL board asseably. 417 items

are vorified to be corpect by stock room personnel, as the ifems are accumulated to
Form a kit. Tha items are verifiad again by the aperator wha assemblas tha EiE by
cheching against the as-bulli-parts-1isk (ABPL). DCAS Masdatory Inspection Points
are designated For all printesd circuit, wire wrap and welded wire boards, plus
harness coangctars far soldering wiring, crimpiog. soldar splices and Qualtty
warkmanship priaf to coating of the cesponent side of boards and sleeving of
harfiesses .

IVL Boards

Specific TWC board aszembly and test instructions are provided s drawing antes,
and applicable documents are called oui in tha fabrication Procedure and Record
{FPR-2204812) and parts Tist PL22948Y9. These include shutkle TVE asseably notes
#5936, Pracess Standard RTY-506 2240681, Procvess Standard - Bonding Veliro Tape
2200803, Specification Soldering 2280749, Specification Mame Plats Application
1960167, Specification — Lrimping 220080, Specification — Bending and Staking
2200818, Specification - Urethane coating Z2B0A77, Spacification — lorking compound
2026016, Specificalion Epoxy Achesiwe ZDV0%85, Specification - Horking &2 oa7h,
Speciticatian — Workmanship 8030035, Specification Beading and Staking ZZ60875.

Z-2od

Z
)
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I __TVCAJLA
SHUNTLE CCTV WE NO. - 2294619-580. SOB
FHEA 10, _2.5.8.1 CROTICAL TVEHS LEST 2 WMITHAR-FD]
CRITICALITY _ 2/7 SHEET _& = ofF __ 11
FATLURE WODE AHD FATLURE EFFECT
CALGE _ OH EWD ITEM EATIONALE FOR ACUEPTANCE
Filter wheel synchroncus moter Possible Toss of vidag QA7 IHSPECTLON  (Conkinued
has stopped rotaling. informatien dus to Filter
wheal blanking bar
stopping within Yens FOV. IV Assembly and Tesk

VC ]

A2 Lamers Timiag Logic

2294050-504

A4 Sync/{ommand Receiwer

2594&84-5&3

AE  Power GnZ0TF,

Taput Yaltage Fraregulator.

Qutput Voliage Regulators.

2204885-5{

¢ DC-DE Conmverier.
Primary Dscillator Oriver.
secondary Rectifier/Filter.
2294806-541

a13 Haster Dscillator.
A

LA .
43 Color Whael Orive
—Gear Trafn Failura

—Motor Failure

Loss of -i;sinn critical
Caaerz video.

An gpen box test is perfarmed per TP-IT-2204819, and an Acceptance Test por
YP-aT-Z294814%, including vitraticon angd Lhermal vacous. Torques are specified and
witnessed, traceabiVity awusbers are recorded and calibrated tonls are checked prior
to usa. KRCA Quality and DCAS inspectiuns ave performed at Lhe cooplation of
spacified FPR opevaktions in accordance with PAI-203, PAI-205, FAl gﬂﬂ and PAT 217,
DCAS personoe] witness TWE bukton-up and critical torguisg-

AN A Assenbly and Test - AfFter 2 TVE and an WLA have ka5 bess pesbad individually,
they are mated and & Final acceplance test is parforsed par TP-AT-2294800, includiag
vibrakion and thermal vacuus envivamnents., ACA and PCAS personnel agnitor these tests
and review bthe acceptance tést data’reswlts. These personnal alse imspsck Tor conformance
after all rapair, rework and ratést.

Erepirat]qn_fn[_shlyn&ni = Tha TVL and WLA ara sntaratad prior ta shipmant aftar

Fabricaliosn and tesking is complota. Each iz packaged according te CCTY Letter 8011
angd 2280746, Process stoadard for Packaging and Handling guidelines. Al] ralatad
documeaiation including assembhly drawings, Parkts List, ABPL, Tast Daka, ekc., is
galhered and held ia 3 documentation folder assigned spacifically to each asserthly.
This falder i3 retained For reference. Ao EIDF 45 prepared for each asseably in
accordance with the reguiresents of WS-2093176. RCA QC and DCAS persommel witmess
crating, packaglng, packing, and marking, and review the EIOP for completensss and
BLCUrary .
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242

FATIURE MOOE AND

CAUSE

FATLUAE EFFECT
OH (WD TTEH

it
has

IR
&2

&4
g

Bl

LYK

er wheel synchrosous matar
stopped ralatling.

Camera Fiming Lagic

22 04RAD-504

Sync/Coamand Aecaiver
2704854511

Power OnsDFf.

Input Ynltage Prere:ilu] ator.
Dutput Voltage Regulators.
229448% 501

OC-0C Comverter.

© Primary Ozcillator Oriver,

Secundary Rectifier/Filter.
2294306-503
Master Oscillator,
2HOES27-1

LA
Al €olor Wheel Orive
—Gear Traln Failure

~Hotor Failure

U2 s ¥R

Possible loss of wideo
information due te Filkar
wheel hlanking bar
stopging within Tens FIV.

Horst case: .
Loss of mistion critical
congra video,

UNET _ TYC/WLA
SHUTTLE CCTY MG 0. -
CRITICAL ITEWS LTST =
SHEET g OF | -
—_BATIDMALE FOR ACCEPTANCE
FAILUEE HISTORY
ToR — A1421 wLog #0R00 WLA 5/H D10-501
TOA - ¥9300 Lpg #0779 uWia 57K Q1L-501
Descriptian: Acceptance Test
Box Lewval
Ambipnt Enwl monment
Delay pulse dissappears and cutput lavel goes e +10 Wdc.
Cause: U4 rausing sVow fall kime at input to Us. Thiz slow F211 tine caused the
ane shol ra-Lrigger.
Corpective Actipn: ECN CCT 1093 was created ko replace Lhe CO4OTY wikh a
CO4053 Schmltt trigger 2 input HAND [LM). A1l previous delivered units wre
madi find in accordanca wikh £CM LT 1893 and re-identified with new group UnbE TS .
TOA - WeB52 Log A1959 WLA 5/H 010-503
TDA -~ AZGTS Log #0954 WLA 5/M Q10-503

Descripiion: f1ight Fallure

Spacocraft tevel {8T% - 11}
Colnr Whosl stuck.
Prohlen report PV2-BEBATT.
Couse: The Failure was due tp the presence of & micro-crack ia the notor 5leava.
Carcerti + A reviaw of the operatisnal histories aof other mators
manufactured by the same supplier before andé subseguent Lo tha failed matar
providas assurgnce that the probable fallure causa was Timited to this izalated
Case. Mo changes are being inwaked on the vendor except additional inspectian
of the motor sleeve prior to bonding te the robar hub.

2ES0 AT



REVISED 5-7-87

FMEA d0. _Z2.J.0.1

CRITICALLTY 2/

WNDT_ TVC/dLA
SINTTLE CCTV OWEG N . —
CRITICAL ITEMS LIST -

SHEET 10 DF 11

FAILURE MOOE AND
CAUSE

FAILURE EFFECT
[1):|

RATIOMALE FOR ACCFPTAKLE

FiTier whael synchranous matar

has slogpped robating.

o

a¢ t€amera Timing Logic
F2D4BA0-504

ad  SyncSCommand Receiver
2294684-503

Al Pawar On/OFF.

lnput Yol tage Prere?ulatnr.
a

Output Yoltane Aegulators.
2294585-501
A7 DL-DC Converber.

Primary 9sciltatar Driver.

Sgcondary Rectifier/Fildar.

23 RG-S40
All Master Oscillatar.
2205527-1

[, [1:} ]

A3 Colar Hhael Drive
=fear Train Failure
Motar Failure

Possible Toss of videp
information due Lo filter
wheel blanking Bar
stopping within Tens FOW.

+

Lass of missian critical
camera videa.

EALLURE HISTORY

TOR — BOBGZ Log WID98 WLA S/N 0L1-503
TVC S/N 027-506
WASA, vef. PYE—01537

fescriptlon: Flight Failure
Spatacrafi Level
Calor wheel sync problem ohserved during 3T5-416 mission.

Cause: Anemaly could set be duplicaked during extansive theraal-vacuuw and
Tenney chasher tasting.

Corractive Action: Wo specific repairs were performed on the WLS S/K O1F.
T™E (D27) was modified per ECH CLT Y221 and were subject bo flight acceptance
potests. Mo evidence of an unlock condition was observed dering Lhese Lesks.
HASA program office centurrad in dechiion to discontinue additional testing.
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FHEA NO. _ 2.3.8.1

CRITELALITY 2ie

It W0 HLA
SHUTTLE CCTV DM NO. 2294319-506, SOE
CAITICAL ITEMS LTST ZA07068-503
SHEEY __ 11 OF __11

“"FAILURE MIDE AND
: LAUSE

FAILLRE. EFFECT
ITEH

RATICHALE FOR ACLEFIANCE

Filter wheel syachronous moter
has stopped ratatiag.

TNL
A2 Cancra Timing Logic
2294880504
ad $£nchummanﬂ Receiver
254884503
6 Pomer On/OFF.
Tnput Yoltage Preregulater.
Output Wollage Hogulaters.
22040a5-501
a7 RC-OC Converter.
Frimary Oscillakae Driwer.
Sgcondary Ractifier/Filtar.
i 2293806503 .
#13 Hasier Dscillalor.
2108537~

Color Wheel Drive -
~Gear Trala Failurs
-Haotar Fallure

23k

Fassibkla lesi of widen
iaforaaiion due to Filter
whagl &lanking bar
stoppioy within lens FOV.

{1pss of mission critical
cawera videa,

ﬂEEEﬂIIﬂHﬂL_E[[EhIi
Loss of video. Possible toss of major mission objectives due t¢ Voss of RMS camaras
or aiheér roquired camaras.

CHEY ACTICHS

1f possidle, continue RS oparations using Alkersabbve whsual cues.

CREW TRAIHING
Crew should be trained to use possibla alkarmatives ka LETV,

HESSION (OMSTRAINT

EE#;E postiible, pracedures should be designed so they can be aceomplisked withowt

BES2 o AT



