REVISED 11-3-83

1MIT T ACLA
FREA KO. __5.27.1 SHUTTLE CCTV DHG HO. -
CRITICAL TTEMS LIST -
CRITECALITY _ /2 . SHEET __} _  oOf ]
FATLURE HODE AND FATLURE EFFECT
CALGE i EHD ETEM BATIOHALE FOR MCEPTAHCE

Loss of colar synchrankzallion.
Filter wheel synchronouvs wmolér has
stapped ratating.

LN
6 Power OnAOTF.

+  Ingot Vel Laga Praregul dler.
Outpul Yaoliage Ragulalor.
2094085~ 54 |

af OC-pC Converier.
Priomary OSCAOriwar
Secondary RectSFl1ler
22948856-503

Al1 Mastar Oscillalor
22955271

CL&

A1 Color Wheel Orive
=Gear Train Failure
-Hoter Failure

Possible Yoss of video
inFormation due to filler
whes1 blanking bar
shopplng withln lens FOV.

Horsk Case:
Loss of missian criticat
camera vided.

DESIGH FEATURES

The TVC/Lens Asseubly 13 comprized of 16 eleckrical subaasemblies] 13 subassemblivs
arx RCA Axtro denigned and fabricated l.liil'l? skandard printed—circubt board cype of
cansiruction. The remaining three assemblises. high voltage power supp'{. ascillator,
and stepper motors, are vendor supplied composants which Bawe keen specified and
purchased according to RCA Specificaklon Contral Drawisags {5CDs) preparsd by sagi-
mearing and rtliahrlitr assurance. Specifications per the SCD are prepared Lo
Iltﬂlﬂ?lh tha design, perfarmance, taskt, qualification, and acteplance requirshzaty
for a procurad piece GF €qui pment .

Parts, materbals. procestes, and design gui¢elines far the Shattle CCTV progean are
speci Fied 1a accordance wikh ACA 2295503. This docuneal definas Lha program require-
weots far selection and control of EEE parts, To the manimum anbéat, and canslsteat
with availabllity, 411 partx have bean selected From mwilitary specificalions at Ehe
JAM level, a5 2 pinimum. In addition ta the averall seleckion criteria, a subset of
ganaral purpoie preferred parls has been dafimed by this documest and the RCA Gowerm-
went Systems Dlvigion Standard Farls Lisk. In the case of the CMDS and TTL family of
micracircelts, devices are soweened and kasted to the HIL-STP-BBIC equivaleant and
procered ureler the designations of HI-KEL/IW] and SHC 54L3 frem RCA-530 ang Texas
Instrumants Cerp. respectively. Parts nal included in the absve documents have beem
wsed In the design only after a nonstandard item approval form (M3LAFL has been pre-
pared, submitbed Lo Re I.nH'IHg Atzurance Engineering [RAE} and approved for use in
the wecific application{sh defined bn tha HILAF by EASA-J5C.

Worst={ase Circoil Amalys#s hava been parformed and docuweaded For all circoit
designy Lo denanstrate that sufficienl operaking margini eslst for all operakting
eoadiLions. The anakyiin was warsi case=in mﬂ the walug for each of the variable
parameters was Set to Yiwity that widl drive the gutput to a waaimum {or minimum}.

A component application raview and analysis was conducied Lo verify thal {ke applied
kress am n.;l: piece park by the temperature extremes Identified with enviroasental
gua'lil'i':a.linn tasting dogs not ascead the siress derating values idenktifled in ACA
205503,

In adgilioa, an pbjective examinatian of tke design waz periormed threugh 5 PDH and
COR to wverdFy that the TWC/léns asseably met speclfication amd contraciuval require-
menlky.
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FHEA WO, _ B.2.7.1

CRITICALITY an

UNIT T¥LiCLA

SHUTTLE CCTY NG NOT _ g2%4819-506. SDA7
CRITICAL TTEMS LIST 270487t a1

FAILIAE WIDE AMO

FAILURE EYFECT
DH EHD ITEH

RAFIOMALE FOR ACCEPTANCE

SEET _ 2 T

Loss of calor symchronieatipn.
Fllier whagl synchrencus molor has
stopped radlating.

1WE
AL Power OnfOFF.

" Input Voltage Praregulater.
Output Voltage Regulator.
299408550\

A2 DOL-DC Cpavertar.
Frimarp 03C/0river
Secondary ReclSFiltar
Z22948RE-501

413 Master Dscithator
2290527-1

ClLA

A3 €olor Wheel Drive
—Gear Train Fallure
=Hotor Failure

12390

Fossibl# loss of video
informakisn dus ka Filber
wheal blaaking bar
shopping within less FOV.

Enss of missien rritlical
camera wifden.

DESIGH FEATURES {Centinued)
BARE HOARD DESIGN {A3, Afi, AT)

The danlge of tha assoclated A3, AR, AT baards ¥s comstructed From Tamlnated

coppér—clad ¢pauy glass shests [NEMA G-I} Grade FA-4), PER HIL-P-5ER1TA. Circuid
conheckions are made throwgh printed traces whkich rom from point Lo point onm the
board surfaces. Ewery trace tevminales st an annular ring. The annular ring
surrounds the hole in which a compusent Jead er terminal s located. This ring
pravides a fosting far tha zslder, ensering good sechanical and electrical
performance. [ks size and skape are geverned by HIL-P-55GH a5 are Lrace widths,
spackng and routing. These requireqents are reitersted specifically in drawing
noktes ko furthar assuore campliance, Variatioas betwees the artwork saster and Lhe
final product {due te irveqularities of bthe ekching process) are alse contenlled by
drawing notes. Fhis preveats aaking defective boards fron good arkwork. Holes which
hovse no lead or Lenminad, but serve caly to alectrically interconnect the different
board layers, conkaim stitch bars for mechanical support and increased reliabiliky.

The thro holes are drilted from a drill tape thus elinipaiing Lhe passikility of
bupan errer and a1Vowing tight coatral over bale and annwlar riag comceniricily, an
importankt reliability criterioa. After drilling and etchbag, A1l copper ¢ladding is
tim-lead plated per MIL-5ID-01495. This provides for easy and reliable soldering at
the tima of boird assechly, sven after periods af prolonged starape.

BOARD ASSEMELY DESIGN (A, A&, AT)

A1) compongnts are imstalled i a panner which assuras wawimpm reliabilily.
Component 1eads are pre—Linned, allowing tota) welling of sclder jaints. A1l leads
are formad to provide stresg relief and the badies of large camponants are staked.
Special wounting ond handting instrections are included in e¢ach drawing required
after {inal assembly. The beard is cpatad with vrethane which probects againsi
humbdity mdiuntan aakiom.

BOAAO FLACEMENT
The A3, AG boards are secwred in the eleclromics assembly by gold-plated beryllium
ceppar card guides. Connections sre made ko the mobher board with blind—sated

connegclory. Disepngagement during Jaunch 15 prevented by a cever which spans the
board*s Free edye.

514§
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; T
FHEA HD. _ 6.2.7.1 SHUTTLE CCTY Wi ND.
CRLVILAL IVEHS LISY _ 2294871~
CRITICALITY _ 272 SHEET __ 3  oF  _10
FATLURE HODE AND FATUME EFFECT
CAUSE Od EHO XTEH RATISUALE FOR ACTEPEANCE

Loss af color synchrosizalion,
filter wheel synchironouy mctar has
stopped rotaking,

vg

Al Power OnAIEF.

«  Input ¥Yollaga Preregel ater.
Output Yoltags Ragulator.
29N4HB5-541 |

A7 DO-DC Canwverter.

Primary OSC/Orivar
Secondary Rect/Filber
2140686-502

ALY Haster OsciVlator

2295521-1

CLa

A1 Color Wheel Drive
~Giear Trais Fatlurs
“Mptor Failure

Paagible Tass &f video
{aformation due to Filier
whoal blanking har
stopping withle lens FOV.

4

Loss of mizzion critical
Camera viden.

RESIEH FEATURES (Continved)

The A7-A Tow valtage power wwpply board 13 Bolted in ghu at & paints avound dts
perimeter. Fowr o l.tese nouwnting Scfews alsc pass through and tie down the smaller
A7-6 board. Theté two baards are mounted face-te—face, separatad by the standoffs,
Etectrical Intercenneciions ava achieved by _*UII{:III wirey between the two boards. The
l.?-.ﬁ.#nuu & M-gin comnector which briags b pover and sigeals fram quitside ihe
nadu e,

The AT module fncludes khese Lwe boards az wall as power kransister (4. Tha module
hausing $3 bent Aluminum sheet, comprisad of \wn halves screwed tegether. The Boards
and arg secured ko the Vower half, and wisod tu?tther. Then the upper halF iz

put in plare. By msunting (4 directly Lo Lha aluminum hevsing, good tharmal
periornace §s aziured.

The A1} aszeably is a temperature compessaled vollbage controlled crysial) ascillator
JTCVCXD) that is purchesed to a specificatios. contvolled drawing that esiabdishes

tha requirenents for performasce, dazige, tert, and gqualification of the pnit. The
produck assursnce pravisians af the doconant coatain the jdent ical ragquirements for
elecirenic parts and malerials 33 the Shutile CCTV progran and it receive Lha
approval of BCA aad NASA-JSC. Hechanical and electrical integrity of the as3embly

1y confirmad by beth analpsis [design reviews) and Ltest fqualification and acreptance}.



REVISED 11-3-88

UHIN INCACLA
FHEA ND, _5.2.7.1 SHINMTLE ¢CTV DHG: NO.  _ 22094013-506, SO/
CRITICAL [TEHS LISK 22 34R#1-503
CRITICALITY | /2 SHEET K| aF L]
FALLURE HORE AHO FAILURE EFFECT .
CAUSE 04 EHD ITEM RATIIRALE FOR ACCEFTANCE
Loss of coler synchrondzalion. Possible Tois af vides BESIEH FEATURES {Continusd)
Filter wheal synchresnous setor has infornat {en dua to filter
stopped rotating. wheel blanking bar Tha gamaral arvangesent of the lens assembly 13 La privide an integraled huusing,
stopping within lens FOV. | mator, amd circull beard package which can aceonandate various commercially ava?hl‘lp

lenses., Eophasizs is placed on accaszibility of vhe tens, ils drive components, and

1¥L Worst Case: Viwit stops. LComponents within the Jeas asiembly have been wsdularized, terviag holk
&S Power On/OfF. Loas of missisn crithenl the NLA, CLA, and WLA assenblies.
Input Yoltage Freregulatar. camera vides. )
Dutput Weltage Regulatar. Tha leny hausing structure is a one-plece casting desigyned to mininire nachining ang
2YUAARS-501 provide & rugged dimensianally sLable mounbing for the spllcal componenls.  The housing
&? DX-DC Converter. iz in the Farm of a righf angle. The vertical memper imterfaces with the front surface
Primary OSC/Drivar of the camers snd Lhe harizontal mesher support: the drive aslors on the upper surface
Secondary RectsFilter with the Yens funciion clrcuit boards in a tawity un the woerside,
Z294BR6-503
413 Hazter Dscillator : Lens fupction Orive Trabn
22955371

The iris, 2000, en¢ focus drives are identical in concepk: the valy dgifferance is the
lower pear eatio is the irls train Lo provide the 2.B-second end—to—end travel capa-
CLA bi11ty necessary Tor {he ALLC speraktion, :

a3 Color Wheol Drive

-Gear Train Failure The table {sn neal payel shons the drive Lrain paranete ilh n

=Hotor Failure far the three lens fonctions. F e frara turq“. lﬂr!li'ﬂi

The motor/gone hoads are mountsd on tha lans housing rather than on ihe lens, L perpit
l.h:- d::irei lens interchangeability for the Shuttle mission with misisun Inpact n:ﬂthe
actuwal lenses,

Various types of mokors were considered for 4kis applicakion, trading of f size, power,
weight, conlrgl-circult conplexity, command capahility. and qualification stalus. The
brushless and etepphr-astor types fiL Lhe package anmd pover requirements, Lhe datter '
being ?rﬂilrrtd because of iy simplicity, reliabilily. and space-qualified stalyus.

The saleckad stepper motor (a size—8, Alnico-Y pole—pisce, permsnent-magnel steppark

is maled wlth a spur trais pearhead. Hoth wails are manufactursd by Monaco Hokor {o.

4 4B-dianelral-pitch {48-DP} spur gear pn Lhe gearhead sutput shaft meshes diracily

»;;:: ;::rgurs which are a part of 1he zoom, focus, and iris ring Fuactions on Lhe

040k 6-148



REVISED 11-348

T INEACLA
FeEa HD. _ E.2.7.1 SHYTTLE CLCTV DwG kDo __SZOART9-EEG. SOH7
CRITECAL ITEHS LIS 2:04821 -543
CRIFICALLTY 242 SHEET __ 4 @ OF _ 19
FAlLURE HIDE AMD FALLLAE EFFECT
CAUSE {H END 1TEH BATIOMALE FOR ACCEPTARLE
Loss af color synchronizallon. Poszikle loss af vidao OES1GN FEATURES {(Lentinusd}
Filter wheel syachromous motar haa information dua to Filtar
stoppad rotating. whaeal hlanlting har LENS DRIVE TRAIN PARAHEVERS
stopping within Jass FOV.
I £ : Tine Ead-| Lnput Loss Het
Ak Fower Dn/OFI. Locs of oissien crikical Oriva] Compangnt | Travel to-fnd |Torque |Ratio Mo, |Efficiency|Tarque |Torquse
*  Inpubk Yaltage Precegulakor. canara video, {dagress) |{seconds) [{oz—in}jor Teeth i) {ox—imp{{oz—in])
Ouiput Vollage Regulator.
2994985-501 :
Al DC-DC Comverisr, Hotor - - - - a.27
Primary OSC/Driver .
Secpondary RectsFilker liearhead o.2r TB:1 L] 1.r )1 B4
P204006-50% Tamn 15D 6.6
ALY Haster dxscillaior Gearhead
2295527-1 Oulpul Gear L 18.4 50 o 2.2 | 52.0
Lena Gear 156 9.0
i lnrgu-e Margis
A) Color Wheel Driva ¥ H
=Gaar Irain Failers
—Mator Falilure
Hoter - - - - 827
. Gearhead n.27 4a:1 (1] 2.6 ] 183
. Facus 28s 1.5
Guarhead
Oukpel Gear 0.3 50 o 1.3 | 3a.0
Lens Gear LE 10.0
Torque Hargin
Hatoar - - - - 0. 23
Gaarhgad 0.27 48:1 an 2.6 | 18.1 .
Iris 105 2.8
€earhead
Ouiput Gaar 10.3 50 ” 1.1 ]| 10.8
Lens Gear 1586 5.0
Tarque Hargin




AEVISED 11-3-BE

UHET _ TYCACLA
FREA 0. _ 52321 SHINTLE CCTIV DHG HO. __ Z2204R19-58&. 5087
. CRITICAL ETEWS LTISY 120482 1-543
CRITICALTTY 248 SHEEY b 113 [
FAILURE HWODE AMD FAILURE EFFECT -
CAUSE OH END (TEH _ RATJOHALE FOR ACCEPTAWCE
Loss of caler syachvonlzation. Passible Toss of widen QUALTFICATION TEST '
Filter wheel Synchronovs motor has informatfon sue ta filLer
stapped rataling. wheel blanhing bar For Quali fHcabiow Test Flaw, see Table 2 Jecated at the front of this bouok.
. stoppling withln lens FOV. |
IvC Worst €ase:
&b Power On/O0F. Loss of wlssion critical
Inpul ¥oltaope rreru‘]u‘htnr-. camera video.
Dutput Veltage Regulator.
£974865-501

A?! DBL-DC Converter.
Primary O5LS0rIver
Secondary Rect/Filter
2294886-h03

Al Haster Oacillator
22085271

£1a

Al {Lalor Weeel Orive
—Lear Train Failure
=tator Failure

UZ5H B-150
cods Yl



AEVISED 11-3-88

FHEA MO. __G27.1

CRITICALITY Fird

UHIT

SHUTILE LTV DOHG Wt -
CRITICAL ITEMS L1ST =
SHEET L] oF 10

FAILURE HODE AND
L

FAILLURE EFFECT

RATEQHALE FOR ACCEPTANCE

Lass of colar syachronizakion.
Filtar wheel synchroanes notor has
stapped rotating.

¥
gb Power OnOEF.

*  [Input Vol Lage Frtrl?illtnr.
Output Voliage Ragulater.
2994885-501

A D-DC Converter.
Primarp Q5C AAriwer
Secondary Ract/Fllter
2294886503

Ak3 Haster Oscillatar
22955211

CLa

A] fLoler Hhewel Drive
~Laar Trakn Fallure
~tular Fallere

Oh _EHR ITEH
Poassible boss of videa
tnformption due te fh1ter
whieel hTanking bap
stopplag within tens FOV.

Lass of mission critlcal
carera video.

ACCEFTANCE TEST

The COIV systems® TWOACLA s subjecied dirscidy, withaut vibratioa isolatars which
might be used in thalr nermal Installaglos, s Lhe fallewing tesiing:

= Vikbralion: 28-8lHr : 3 dBJ"I]-EI.-r'iu From 0.80 GE/He
Bll- 350 Ha: 0.0 L=/Hz
A50-754 He: -1 /10 Bek-sbope
Text Duralion; | Misuke per Axis
Test Laval: 6.1 Gns

« Thernal ¥acuum; In a pressure of 1X10°% Yore, the temperature shall be as
Fallows: '

125* F: Time ta atablize squipment plus 1 hour
28 F: Time to stablize squipmoat plus 1 hour
125* F: Time to wlabhlize squipnent plus | hour
The TVC/OLA may not have been subjecied to the vacvus condition,
For Accepiance Tesd Flow, s¢e Tabla | Jacaled at the Fronkt of this baok.
DPERATIMAL TESK
Ia srder to verify that CCTY camponants are operatisnal, 2 test sust veriFy the

haalth of &11 ika command related composents (eom the PHS (ATA1) panel swiich, .
thraugh the RCL, threugh the sync lines to bthe Camers/PTU, to the Camera/PIU {omnand

- deceder. The 1esl must 150 verify the camera‘s sbillily (o produce wides, bLhe WSUl*x

ahlllt: ko routs video, and tha monitor's ahHlt{ te display video, & similar test
wauld be performed to verify the HEW command path. :

Prp-L | Orbiter Tesb/ln=Flicht Test

¥. Fawer CCTV Syitem.

2. Via tha PHS panaV, zalect 2 monftor as destinabisn and tha camera under
LEEL &3 10wrCe.

1. Sand "Cancra Powar Oa" cormand from PHS pansl.

4, Selecy "Exkersal Sync" en moaikor.

5. Observe vides displayed om manidar. Hole that {F videa an sonitor i€
apnchronized (i.e., slable raster) thaa this dndicates thal the caoera
is receiving conposite sync From the ACU and that the camera is produchng
synchrani zed video.

G. Send Pan, TITL, Focus, Zoom, OLR, AMD Gauma cormards anid risually {elkthey
wla the nonltar or direct observalion) verify aperation.

F. Select downlink as destinatipsn and camera under st os seurce.

f. Ghsarve videe rauted 10 downlink.

9. Send "Camera Power OFIY comnaed via PHY panal.

10. Repeat Steps 1 throwgh 9 excepd i5sue comnandy vla the HOM cosmand path,
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UNIT T ALLA
FreEa wo. _ 85.2.7.1 SHITTLE CCTV DHG M. £224019-506. S04S
CRITICAL ETENS LEST — 2204R21-%D]
CHIRLCALINY 242 SHEEY __ 1 = OF __ 18
FAILURE HODE AND FAILURE EFFECT
LAUSE OH EnD JTEM BAFIOMALE FOR ACCEPTAHCE
oss of calor symchronization. Possible Joss of vides QAZFIHSPECT IR
ilier wheel synchronous malar has informatlon due to Filier
ropped radating. wheel blanking bar Fxocu - Thé TWCALLA EEE Parts and hardwire items ara procured from
stopping wikhin Tens FOV, | approved vandors amd suppliers, which meet the requireasnts set forth in the CLOTV
contrackt and fualily Plan Work Statenent {W5-25931761. ° Residend OCAS perssans]
¥ H ) raview a1l procurssent documenks to establish the pead For BSI on selecied parts
b Power On/GfF. Loss of wission critical [FAI 517}).

Input Yoltage Preregulalor.
Outpult ¥oltage Regulakar.
2954 BAS-581

DCLLC Conwerter.

Prinary A5/ Drivar
Secnndary ReclfFilter
2254806-51]3

13 Haster Ozci1lator

14
3

24

22950271

Color vheel frive
-tiear Train Faifura
~Motor Failura

SR

camera widen.

i g = Incoming Qualily inspections are nade &n al]
rece!ved makerials ard parks. Hesults are recorded by 1ot and eetabned in Tile by
drawing and costral nunbkers for fvlere refereace amd Lraceabiliiy. AFY LEE parts
are subjected to incomimyg accepltance besks a5 called for in PAL gls ~ [ncomiag
Inspeclion Tesk Iastroctions. UIncoming Flight parts are Furlher procesced in
accordance with RCA 1846584 — Preconditisning and Acceplancs Requireasnts Ffor
Elecironic Parkts, with the exceplica that DPA and PIND testing §5 not performed.
Mechanical ikwas ar: inspecied par PAD 316 - Incoming Inspection [nstructions for
mechanical ibems, PAL 305 - lm:urlin? Quality Control lnepection Fnstruckion, and
PAT $12 - Praceduce far Proceising Incoming or Pyrchesed Parils Designaled for Fligkl
Use. Accepted 1kems are delivered to Material Contrelled Stores and retaincd
under 3pecified conditions witil fabricetion ¥5 requived. MNon—conforning materials: are
held For Material Revhpw Bpard (MRB) disposition.. (PAI-307, PAl LC-R31).

- Frlor to the sharl of TVYC ar CLA board axtembly, 211 items
ara verified Lo be correck by stoch room persomnel, as the bLlens are sccwmalaved to
form a hit. Tha item= are verified again by the sperator who astewblas Lhe kit By
checking against the as-bwilt-paris-lisk MEPL}. ‘EEH Handaiery lsspectian Peints
ara desygnakted fer al¥ printed cireuit, wivd wrap snd welded wire boards, plun
harness connactors fov sotdering wiring, crimping, soVder splices and gualiky
workmanship prior to coating oF the conponent side of boards and sleeving of
harnesses, . '

VL Boards

Specific TW board assembly sad tesL insirwctions are provided in drawing noles, and
appllcable documents are £alled gut im Lhe Fabricalion Procedure and Recerd
{FPR-ZZ34019) and parils Yhat PLZ2204819. These inclade shuttle TV asseably motes
2503668, Pracess Stamdard RTV-E6E 2200880, Process $laodard — #ondieg Yelcra Taps
2280089, Specificatisn Seldering 2Z2DQ74%, Spacificatiocn Hame Plate Applicabias
1960163, Spacificatisn - Crimping 2280800, Speciflcation - Bending and Stakisg |
2200670, Specificatisn - Urechane coating 2280877, Spacification = locking compound
2028015, Specification Epoxy Adhesive 2010985, Spaciflication - Harking 2200076,
Specification - Horlnaaship B033035, Specificatisn - Boading and Staking ZZH0ETS.

5-162
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rHEn BO. _ 5271

CRITICALLTY 22

UMIT
OhG N, =

SEr A oF

SHUTTLE £CTY
CRITICAL ITEMS LIST
| -

FALLURE HODE AMD
CAUSE

FAILURE EFFELT

Losi of coler synchromlzation,
Filtar wheel syachrgnbus motsr has
stopped ruatating.

T%C

4g  Power OnfOfE,

* Input Yollage Preregulatar.
Dutput Veltage Regulatgr.
2994385 -501

41 DL-OC Converter.

Primary OSC/Driver
Secardary Recl/fFilter
2294806 -5D1

AL} Hasler Oscillatar

22955271

CLa

43 Color wheel Drive
—Gear Train Faslure
—Motor Failure

AAVIOHALE FOR ACTEPTAMCE

H EHD ITEH
Posslble Toss of vidas
informakion doe te Filter
wheal blankiag kar
stopping withkin lans FOW.

Lass of mission critical
camara widan.

RASINGPELTION [Continuad}
QLA Boacds

Specific imstructions are given in asiembly drawing aotas and applicable decumests
callad owt bn the fabrication procedura and recard (FPR-2107088) and Parts Lizt
FL 2307088, Fhese include wire connectlon V15t 2295903, Notey - wide asgle zoam
Tong asty 2303090, Process Standard - honding staking, pstting, antapsulating
2260878, Specificatlom ~ Urethane protective <oating 2200877 arwd Horkmanship

Spec B4IN03S5, :

TVC Agsembly and Tast - An opes box test is performed per TP-IT-2204819, and am
Acceptance Test per TP=-AT=-2294819, including viiration and thermal vacoum. Torgees are
spaciflied andwitnessed, draceakility sunbers ara recorded and calibraled Eoals are cheche
prisr to use, RCA uualit{ and DCAS imspections are performed at the completion of
specifigd FPR oparabions In accordance with PAl-204, PAI-205. PAT 206 and PAI 217.

AS parsonnel witness TV Botton-op ard critical torguing.

Cle Assembly and Test - An apen bow task is performed per TP-IT-2294821, Aceeptance Test
per TP-AT-2294821. Torques are specified and witnessed, traceability numbers are recordes
aml chlibrated tools are chached prisr Lo use. ROCA Duality and BCAS inspections are
performed at the comglation of speciflied FPR operations im accerdance wikh

Pal 204, PAL-205. PAI-217 and PAI-40Z. OCAS persoanel wikness MLA bukipn-up and

critical torquing.

IVCAOLA Asserbly and Tesk - After a2 TV and & CLA have been lested bndividwally,
they are mated and 3 find) acceptamce test is performad per TP-AL-2ZZ940 14, Ilc{uding
wibrat1on and thermal wacuom envirgnments. ROA and OCAS personne]l momitar theis
tosts and review the acceptante Lol dala/results. These personde] aldo iagpect
after all repair, rencrk and retest. .

= The TW pnd CLA are teparaled prior to shipment afler
Fabricalion and testiog is cenplete. Edach ic packagad according to CCTY Lekter BO1)
and 2280746, Process standdrd for Packaging and Wand)ing quidelines. A1 colated
docuventation intluding assembly drawings, Parts Lisk, ABPL, Fest Oata, atec., is
gathered and held #n 4 docvmentation iu?dar assigned specifically vo each assembly.
This foldar is relained Far reference. An EIDP 13 propared far each assy. in
accordancd wikh the requiremsnts of WS-2593076. RCA Q0 arwl DCAS personnel wiktness
crating, patkaging, paching and marking, and review the EIOP for complateness and
ArLuraly.
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SHEET . I D; T

SHUTTLE LTV
CRITICAL ITEMS L15T

FALLURE HODE AND

FAILURE EFFECY
(4 EHD ITEHW

RATIDMALE FOR ACCEPTANCE

Loss af colsr syschronization.
Filier vhagl synchronavs malor has
stapped rovating.

IvC

At Power OnfOFT.

+ Input Volkage Prnrn?ulilur.
Output Yolitage Aegulatar.
2994885541

Al DC=-DC Convarter.
Primary 05C/05 iver
Secondary Rect/Filter

. 2204B36-583

Al3 Master Oscillakor
2205637}

LA '

A3} falor Wheel Drive
~Gear Train Failure
—Hator Failure

23R

Possible loss of Videw
informai fon dea to filtar
wheel blanking bar
atoappiig within tess FOW.

Lass af li;s‘nm critical
ta,era video,

EAILURE HISTORY

TOR WEHSS log #3739 2204R721 LLA /K O07-502
TOR HEATE Log #0735 2294820 (LA S/H 0DV -502

Description: Acceptance Test Failure, Box Lewel, Thermal Vac-Lold Envirenment.
whadl stappdd wilth twrm on comsand.

{ausg:

Lorrective Actian: ®otsr returned to vendor for analysls and repdir. Veador ravisad
as5esdly pracedure and introduced additional testing over temperalure.

TOR HEBES Log #0719 CLA 5/H FO05-502

Description:
inproper freguency.

Calor

Motor gearing praload to high.

Frelaunch Fallure. Bex Level, Ambiewt Envirammest. Wheed whlb.net lock:
Unit returnad fres NASA KSC log #21.

Cause: Initial fovestigation revealed swoegr deive signals incervect. Further
jnvestigalion resuiled in additional Failures due Lo inadvertant shoriing of
compuments during troubleabeoting. Unable Lo determise cause ol iniltial prablem due
ko additipnal induced Failures.

Corrective Artian: Hoard-ewtensive ravork-replace following parts: UI7, U, U1, u,
Ull, wid, Wi4, LS, B16 & LB, US, wIS, U4 & &7 aof Al board U2, 2 & §] A3 board parts.

5-164
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REVISED 11-284
WHIT ~_TVL/T1a
FHER WO, _§.2.7.0 SHUITLE CCT¥ OwG NO.  _ 2204R819-

- CRITICAL ETEHS LIST Z1-503
CRITICALTEY _ 2/2 SHEET 1D OF T
FAILURE HODE AND FAILLWE EFFECT _

LALSE RATIONALE FOR ACCEPTANCE

Lass af calar synchranizatioa.
Filter wheel synchrpnous salsr has
siapped rotating.

IvC
At Fower OnsDEF.

* Inpul Yoltage Frere?u]atur.
Oubtput Yoltags Asgulator.
29244085 -501

a7 DOC-DC Convartar.

Primary 05C Driver
Secondary ®ect/Filter
S9BA5-5a3

13 Masler Oicillator

229552 -1

CLa

a1 Color wheel Drive
-Gear Train Fablurse
-Mptor Failure

Passikle Yogs af vidoo

infgrmation due te F1ltar
whee] blanking bhar
Stopping vlthgn Tams V.

Loss af mi;sim crilical
camera yidas.

OFERATIMNAL EFFECTS

Lass of widen. FPpsxbble Joss of wajor misslos shjeckives dua Up lase of RMS cageras

or sther required cameras.

" CREW_ACTRONS

If passible, conkinsa RHS gperations using alvarnalive vlsual cues.

CREH TRAJNING

Crew showld be trained to usa possidle allernstives ko CETV.

MISSIM CONSTAAINT

::g;e possibla, procedures should be designed 30 they can be accomplished without



