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FHEA NO. _ 415 ; a—

CAIFICALIEY _2AR

SHITTLE CETY bW WO
CRITICAL [TEMS LIST _

UNIT INC/AHES
—2294019-506, 508/
—_e294A20-50F

FAILLURE HODE AND
CAUSE

FAILIRE EFFECT
OM ERD JTEM

TWO/HLA doas nal respond 4o any
comnard via tha A? panal or bhe
uplink.

TvL

Al - Command Detectaor.
Syne Strippar.
Clock. kivider Chaia.
Synt bereralow. 22940B0-584
A2 - Commgnd Decede Lagic
Cusmand Ewecukian Lagic
. Lacation Code Logic
Camera Timing Logic
229480150
Ad — Syac/lmd Royr 22948084503
AS - Aglumalic Light Cantrol
2299883505

Ab = Pamer On/DIf Swikching. dnpuk
Vollage Preregulator. Oulpui
?2948R-5a1

Volrage Regulalors,
w! = (=0 Canverier Primary

Oscillalar/Oriver, Secondary

RactidiarssTiliers
229a8B0~503
13 Master Dscillatar.

by

{11 Mo pan=tilt awption.
{12] Ho Yeas molion i.g.,
focus, roaEl. oF iris,

¢3) Less af high ar Tow
rata of Lravel for PTU.

Morsy Case:

Unable to conmand PTL '
atien. Lass ef elbow
FTU tontrol Prevents
sisuling tha EHS,

SHEET 1 OF 12
BATIONALE FOR AL{EPTANCE
DESIGH FEAIURES
The TVC/Léns Assembly 35 comprised of 16 electrical sobassswblies: 13 subazsombljes
are ACA Astra serigndd asd Fabricated wiing standard printed—circuit beard type of .

cpasbevilion. The remalalng three assendlias, high voltage pawer supplr, oteillator,
ahd Stepper mobors, are vandor Eupplied componesls which have been sipect fied and
purchased according lo RCA Specification Contro) drawings (SC0s) prépared by ungi-
neering and reliability assurance. Sperificalions per the 50 are prepared to
establ 1sh 1he design, performance, test, Ruilification, and acceptance requirenests
lar a procured piete of eguipnent.

Farts, malertals, processes, and deign guidelines for the Shuttle COTV program are
specilied in accordacce with RCA 22955034, This docoment defFines tha Progra’n réquire-
nents tor selection and control of EEE parts. To the maximum enteni, and coansisient
mith availsbility, al1 parts have been selacted from ailitary spacifications at Lhe
JAH kevel, a5 3 oindiman.  Jn agdition du Lhe averal] salection ¢riteria, o subsay of
general purpose praferred paris has heen defined by this dacument and the CA Girvern-
gent Sysienms Mivision Standard Pacts List. Ko the case of the CHOS and TTL Family of
aicrocircuili, devices are soreencd and Lested to the MEL-STD-883C equivalanl and
procured under Lhe designationt of HI-RELSIW] and SHC 5405 droq RCA-550 and Texas
Insirumenis Eure, respectively.  Parts not incloded in the ahoue dacwments have bBeen
used in the design oanly afler & aonstandard item appraval form {NS1AF) has been pre—
pared, submibtied to keliabidity assurance En mearing {RAE] aad approved For wse in
the specific applicationis) da¥ined in the HSIAF by HaSA-J5C,

Worsi-Case Circeit Analyses hava been perfarmed and documenied For o1 circuit
desiygns 4o devwasirdle that sufficient operaténg margins emisd For all operating
condilions. The analysis wak warst case-in thal Lhe walge for each af kthe variable
paramtters was tel b Yimits that will drive Lhe oulput bo 3 wazdnum foar sinimas),

A companent application review and analysis was conducted to worify that the applied
SLress on each piece part by the temperature eetremes idenddfien with environeeatal
gqualification Lesting does apt exceed Lhe SLlress deraling values identifiad 1a RCA
UL E R

In additian, an ohjectiva gxaninalion of the design was performed through a POR and
COR Lo verify Cthal the TWCALens assembly @et specificalion and contradiual require-
ments.
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INIT TloMig .
FMEA O. 415 SHGTTLE CLTW WG NO. 2294819-516, 5087
CALTICAL TTEMS L]5T =
CRITICALITY _Z2/1R SHEET _ 2 = oOF _ 12 _
FARLURE HIODE AMD FALELAE EFFECT
LAUIE O ENO ITEH EadLOnALE FOR ALCEFTANCE
TWC/HLA does nok respand ko ang {11 N pan—LilLk mokign. DESTEN FEATURES (Continued)
comiand via the AT panel ar tha {2] Mo lens mubian §.e-,
ufiliak. forus, zann, or iris. BARE HANARD DESTGH (b, Ad, A5, AG, AJ]
I¥C . 13} Logs of high or Tow
AV = Comnand Deteclor. rale of iravel For PTIL The design For the associated boards A1, A4, AS, AE, and A) are constructad From Vami—
Syne Siripper. aated capper-clad epavy glazs sheets (NEMA G-1d} Grade FR-4), PER HIL-P-55607A. Circwit
Chock Mivider Chain. H Lonnect isns are aade thrgugh printed Eraces which rus from peint o point en Ehe
Syne Generator. 2294850-504 ““E"ﬁ to coemand PTUY bopard surfaces. Every trage Lesminates at as anaular ciog. The annular ring
Ad = Comnand Decode Lagic . mepkion. loss of elbow surrgunds the hale in which a componeal lead or termimal 35 Jocated. This ring
Comnand Ewxecutian Logic #IU control Priovents provides a footing for the salder. ensuring good nechanical and electrical
Location fode Lagic shuwing the KHS. perfarmance. Dts size and shape are governed by BIL-@-55640 as are Lrace widihs,
Camera Fiming Lagic spacing and rouwting. Thess requirsmenis are r¢¥turdted specifically in drawing
Z294BH | =581 ‘ nodes ko further assure compliance. Varialioes babtweasn the artwork saster ang the
Al - Sync/fad Acer 2204084-503 Final product {due Lo irregutarities of the etching process) are also cantrolled by
A - Autamatic Light Control drawing notes. This presents waking defectiva basrds from good artwerk. holes which
22%083-505 . heuse Ao Tead or terminal, but serve wunly to electrically interionnecd Lhe dlfferent
Ab = Power OnSOFf Swibching., Tuput . board layers, coaiain skibch bars for mechasical suppari And increased rebiabilidy.
Vallage Freregulalor.  Sutput
Vaitage Requlators. 2Z94BB-5601 The Lheu heles are drilled from a drill taps thui &liminaking the possibiliky of
Al - pLOL Converter Primary human error and allowing Light control aver hale and amwlar ring cuncentric¥ty, an
Oscillator/Driver. Sefondary inportanl reliability eritarion. After deilling and elcking. A1l copper cladding is
ReciifFiers/Filiars Ltin-leas plaled per HIL-STD-1495. 1This provides for easy ano reliable seldaring au
#2515H6-504 Lthe Line of board assembly, even after parindz of pralunged storage.
All —Haster Oscillakor,
. ROARD ASSERARLY DESIGH (A1, Ad, AS, A&, A2] )

ALY camponenis are insitalled In 3 nanpar which atsures maxioum reliability.
Componeat lesds are pro-tinned, allowsng tatal wetking of solder joinks. A1l leads
are farmed to prawide siress relief and tha todies of large components are staked.
fgecial mounting and haiwtling instructions are includes i gach draming required
after tinal asssubly. The board is coated wikh wrethane which protects against-
ftumidity amd contaninalian.

AR I R L L B
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unit Wemg
FHEA KO, __4.15 SHUTTLE CCTW OWe BO.  __2794419-5056 5047
CRLTICAL CTEMS LISK G052

CRITICALYTY _Z/IH

SHEET 3 o 2

FALLURE mODE AMD
CAUSE

FAILURE EFFELCT
O EHe ITEN

RATIOMALE FIR ACCEHYANCE

W/HLA does mot respond Lo any
comnand wia the AF panel or the
uplink, .
T¥C '
Al - Command Detector.
dync Siripper.
Clack Diviger Chain.
Iyac Leneralor. £2948540- 5014
L2 - Command DBecode dogic
Commanmd Execulion Logic
Localion Code Logic
Lamara Timing Logic
2204881 -531
W= Sync/Ced Rowr 2294884503
‘5 — Aukomatic Laght Control
229883=-505

W - Power DndBff Switching. inpul
Yollage Prerequlator. Quipul
Vollage Regulators, Z29488-501

Vi = BC-DC Caaverter Primary
Oscillator/Oriver.
AectifiersfFiluars
2X4806-503

W3 =Haster Dscillatar.

Secondary

{1} He :iﬂ-li]t molign.

12] Ho hess mation §.2.,
focus, Zoam or #ris.

(2] Loss of high ar 1gw
rate af travel for FIU.

Woysf Case:

Unable ko commang PIU
nglion, Llsss oF glbuow
PIU contral Preveals
stow|ng the RHS.

LESIGH FEATUAES
BARE BQARD CONSTRUCTION {A2)

Thee bgardy are of "welded wiTe™ <onstruction. At the bare board Yewel this does not
distiaguish it from a normal PC board axcapt thal hodes which will Lake weld pins
gentrally 4re not <connected ta PC Lraces. Onty Lhase pins which bring power and
ground potenlialbz ko the [Cs aré on PCs.  An aneodar ving surround$ Lhe hole in Lhe
baard where voch power and ground pin s tecated. These pins are thes soldersd Eg
Lthe bLracé Tike any pthar conponent laad. Aside from this Feature, 211 design

L constructivn techmiques used in PC board layoub apglp.

BOMAD ASSEHELY (A2)

The- dridlew and etched baard ia popala.ed wikth several hundred salderadle ar
weldabbe gins. Pawer and ground pins, ax webl 22 conseclor puns, are soldered in
Elite- Giscreel <omponants (resistors, diooes, capacitors) are attached to

ifurcaled terminals, where they ara sobdeced. Flatpach ICs are welded,
lead-Ly-kead,ta the taps of the weld pins. After welding, extra lead material iz
trimid dway. Cirguilt conngctions ard madé wiing 438 ANG nickel weld wire. The
wire i% wedded to bthe pin swrfaces on the Loard backside. A1) wire welds arg dona
using a machine vhish is tape driven, thus #liminating the possibilily of miswiring
due iv vgeratnr error. Al wiring & circoil performance is tested prior to
hos-leval iastallitian. After successful tasting, compunents sve stabed as reguired
by drawing sukey end the assembly 15 coated with urelhane,

Thie baard iy inyerded in Lhe Pox Do card-éoge guides, in Lhe seme manaer as Lhe other
PC hoards. .

BlAHD PIACEMENT

The AN, AZ. A4, AR, AR, board is securid in the slectronics asseably by

qold-plaled beryllium copper card guides. Connections are mace Lo the solher board
with bbiad—nited coanectars. Disangagemest during launch is prevented by a cover
wivich spany Lhe board's free adoe.

The AT-A Tuw valtage power supply board is bolied in place af 6 pointls around its
perimeter.  Four of these mowating screws alss pass through and btie daws the smaller
AF-B8 Loard. These two board: ara oounced face-to—fece, separate# by Lhe syandoffs.
Flocirival intercomneckions ara achisved by jumper wires betwzen ihe iwa boards. The
A?~Alhuu=e= 4 M-pin cannector which brings in power and signals fron oubside Lae
madule,

The A2 wmodule includes theze two boavds 3t well at power transiskor 4. The module
housing is beat alomipum sheet, comprised of dwe walves scremcd Logeiber. The boards
and Q4 are tecured bo Lhe Jomer half, and wired togyether  Thea Lhe upper balf is
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T TUNIT  _TNCAMLA
FFa No, _ 4185 SHUTTLE LCTY OHG MO. _ 22B19-506 . SDas
218 CRE|LCAL LTEMS LISI —graamad gpr
CAITICALIFY _Ef . SHEET 4 DF Z
FATLURE MOBE AND FAILURE EFFECT h
CausE O [HO [YEH . ExlIURAL - FOR ACCEFTANC
VC/HLA dogs not raspoad Lo any {§] Ho pan-131t motion. B :
oweand yia the 47 panel or the 2] Hu lens matian i.&., The A13 assembly is 4 temperature compensated voltage contweallan erystal ascillater
plink. focuy, zogm, or iris. {TCWLXD} thal is purchased to 3 specificabian conlrlled drawing Chat £51ab}ishes
we (1) Losy of Bigh or Yow the requirements Tor performance, design, test, and qualification al Lthe wnil. The
1 - Lommand Deteclor. rale of traval for PTU. produck assurance provisions of Lhe document contain the ident | cal requi remenks for
Sync Stripper. ] elgcirooic parts and matler1als as ihe Shuttle CCTY program and musk receiwe Lhe
Clock Gividar Chain, Woprst [ggp: approval of RCA and HASA-JSL. Mechanical and elecerical inLegrity of the asse'-h‘{y
2 E:;;aﬁjﬂgzzzzz-Liz?iﬂﬂ"—5“4 linable to comand PO is confirmed by bolh analysis (desion revieas) and test (qualiiication and acceplancal
- yic ’ ’
Conmand Execution Loghe wotlon. Loss of elbon | o0l rrrcarion Test
Location Code Layic PTU canktro]1 prevents
g;;:;;llaﬁ:ng Loy c stowing the AHS, For Qualilicalion Test Flow, see lable @ Yarated at the Front ol Lhis book.

q - Sync/Cd Rewr ?I04BA4-537

b = Aulomatic Light Cantrgl
2204060 1-505

b - Power UnSOFf Swikching. [Input
Woltage Praregoelator.  (Quiput
Woitage Regulators. 2FO465-501

P - BE-DC Converler Primary
Gscillatar/Driver. Secondary
kectitiers/Filters
Z2UqHBL =581

I3 —Haster Qicillatgr.

K 4-1

Lo - Ve
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o ' o UHIT | TWO/HLA
FHEA M. 115 SHUTTLE CCTY DG M. _ 2294819505 . 0Bf
CRITICAL EFEHS L1491 —crd38g0-50s
catnicaLtty  _ZLR SHEET _5 OF
FAILURE HIDE AMD FaILURE LFIECI '
. CRUSE AN EHD TIEH_ _ RAFIONALE FDA ACCEFTANCE
TYC/HLA does oot respond ko any (F) He pan-Lill matiiaa. ACCELTANCE TEST
command wia the A7 pancl ar bhe (2) Ha bens motion i.e.,
nplink, focus, zoam, ar irfs. The CC1YV spslens® TWOIHLA 15 suhjected l‘.rel:l.l]'. withoot wibralion lsalalors uhn:h
T%K (1) Lass of high ar Tom mi ght be wised 4n their normal inseallakion, bo the follawing Eesting:
Al - Command Delectar Synd SLreipper.] rake al travel for Pl
Clack Oivider Chan. Sync # Vibration: 2O-A0H? ¢ 3 oB/OLt-rise from 0.00 G2All
Geaeratar. 2294860 -504 Horsy Case; A0-350 He: .0 GCSH:
A - Cowwsand Dechde Lagic inakle to command PV 350-750 Hz: =3 dBF kD Oct~-shope
Command Ewerutisn Lagic mobion., Luots of £lbow Test Duration: 1 Hinwde per Axis
Lincat ion Code Lagic PTL cenktral Preveals lest Lewel; 6.1 s
Canzra lNiming Lagic stowing the RHS. .
2R I-5] | & Jhermad Yagoun: o o3 pressure &f -2 Tawr, the pemporabture shall b as
&4 — Ayoc/lmd Acyr 227948584-503 Follows:
A5 — Aulomilic 1ighl Control .
234081-5yL : ' §25° F: linwe Lo stablize eguipment plus 1 howr
Ab — Power Gn/O1F Switchiay.. Inpot 2% F: Time Lo stablize equipment plus 1 howr
Yaltage Freregulator. Dukpul 25 F: Time Lo stablize equipment plus ¥ Wour
Voltaye keyulalors 2294885401
Af — DL Converier Primary Mhe TVLAHLA may not have heen subjected to bhe wacuwn condilion.
OsceblatorfGriver. Sécandary
Rectifiers/Filiers far Acceplance Fest Flow, see Table | Norvated at the Freondl of this baok.
i _zﬁqquuﬁ—;u;_" OFEHATTUNAL TESES e
A dster Bacillalor. T BrddE 10 WBFIfy that [CTV cowmnents are operalional, a tesk must verify the
health ofF all bthe command velated compinents Froam the PHS {ATAT] parel switch,
thraugh Ehe RCU, through the syac 1ines to the CawerafPTU, to the Canera/PRI «ommamd
decoder. The tesk muslh alsa yerify the camera's abilivy to pradece widea, Lhe ¥58H's
abllily to woute vhieo, and the manibtorts ability Eo display sidea. A similar test
would be pevformed Lo wverify the MOM cammand path,
Pre-Launch en @rblter Test fIn-Flight Test
(HITC: [In-F1Ighl Lesting of the elpow camera /PTU must sot be conducted as Jong
as the crit 171 %nterference i present.)
I. Power ECTY Syskten.
A Nia the PIS panzl, s2leck 2 monltoy as destInatlon and Ehe camera under
st a5 SOUrce.
1. Send "Camera Power Co" cosmand from PHS pansal. '
4. Zolect "Exbermal Sync™ on monkber. - !
G, Dhserye wideo dicplayed an monltoy, Hote Lhal, 1f vldes on manltor is
synchronized |1.e., stable raster), then Lhis Indlvates thal Lhe cangre
is receiving composdte syne Fram the RO aid that the camers 1s prodis ing
synchronizad video,
i, Sewl Pan, Tt Focws, Fonm, ALE, and GAMHA commensds awl wlooally [eitley
wia the monitaer or direck observation) verily operalicn.
Vo Seleck dowmlink az desUlmal fon and carera wuler Lesl a5 source.
A, Obserye wideo ruuled bo downYiak.
. Seem] "Cameera Poerer DN comsadd wia MIS pamel,
0192% F(h, dtopera®t SLemes 3 Lhipvadgle 9, eacept fssue conmanctys wia Lhee MW Conmanid patli.

L Inis poeves Lhal Lo CUTW e bbment 35 oniewad Vimeal .
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FHEA HD.
{RITICALITY

4.1.5

218

UNET  _ [WCAMLE
Dwi hO. _ 2294019-506. 508/
0.

SHEET _ & OF iz

SHUTTLE CCTV
CAINICAL 1TEWS LIST

FATLURE WODE ANDO

CallsE |

FAILURE ETFECT
OH END LTEH

RATIOMALE OB ACCEFFANCE

WOAHLA dues nat respond to amy
cwmdnd via the A7 panel or the

v
At —

Ad -

Al =

Al -

Al -

etk

Comnand Detector.

Sync Hlwipper.

Cinck Mvider Chain.

Sync Generator. 2204800-504
Command Ueiode Logic

Comnand Fugcubian Lagic
Location Code Lggic

Camary Timing lagic

229484 1-501

Sync/lnd Rewr I294804-503
hutomari¢ Laght Contral

129480 3-50%

Fower Qo0 f Switching. - Engul
Yolbage Prereqelator. Oulput
¥oltage Heyuldtors. ZEY4HB=501
BC-0 Comverter Primary
GaciilalprfDriver. Secondary
RectifierssFilters
12938H6-503

Master dscillator,

{1) Me Par—tilt wotian.
{12] Mg lans motvon §.e.,
focus, zoom, or iris.

131 Loass of high nr low
rate of Lrawel far PIU.

Hoesb Case:

ilnable to commang PTY
motion. Loss pf albuw
FIU cantral Prevents
staming Lhe AMS.

QALINGPLCTION

Brocurement Cgnbhral — The TYO/MLA EEE Parts and hardware items ars procured from
approved vendars and suppliers, whith weet tha requirements seb farth ia the CCTV
contract and Qualily Plan Wurk Statement {W3-2593076). Resideat BLAS persauned
revigw all procurement documents i estshlish thé nead far GSI on selected parks
{Fal 511y, §

lﬂ;ﬂmiﬁg_lﬂspt;Linﬂ_nuﬂ_ﬁLuLnuu - Incaming Qual bty inspections are made oo all

received macerialy and parts. Results are recorded by 1ot and retained in File by
drawing and coatral wumbers dor future reference and Lraceability. Al EEE parts
are sybjecled to iscoming acceptance tests as called for In PAL 315 - [ocaming

lospestion Tesl Dnstructions, Incoming flight parts are further processed in
accerdance With RCA TB4GEAL - Pracondikioning and Acceplance Aequirvemeats for
Elecironic Parls, with the emceplion that BDFA and FIND tesking L5 nat performos,

Hachanical items are inspectod per PAL 316 — Fncoming Inspection Insiructiens for
mechenical vlems, PAL 365 - Incoming Quality Coatral Inspectiun lastruction, and

FAl 612 - Pracesure for Processing Incoming or Purchased Parks Uesignated for f1iyht
Use. Accepled dtems are delivered ta Material Conlrgited Stores and rebtaingd under
speciFied conditions watil tabeication §s required. Moa-comforming materials are
held For Hoterial Review Board (HMER) disposicipn. [(PAL-3d7, PAL I{C-511.}

Buard Azipndily & Tesi = Prior to Lhe stert of WL board assemply, all ilens

are verified lo be corract by tlickh roon personnck, as Lhe items are atcunulated bp
form a kit. [he items are verilied sgdin by Lhe operatar who asiembles the kit by
eheckiag againsl the as-buili-parts-Tist (ABPLY. DCAS Handatary Inspection Points
arg desigoaled for all prinled ciocuil, wire weag and welded wire boards, plus
harnewe connectars For soldering wiring, crimping, salder splices and quality
workmenghip prior to coaating of Lhe componeni skde oF boards and slaeuing af
harnaszes .

JVC Boaryds

Specific 1YL boacd astembly and test snsktructlons are prowided in drawing notes, and
applicatle dacumenls #re cal¥ed ool in the Fabrication Procedurs and Becdrd
CHPR-D2%a874) arad parts Tist PLY?94819. These include shuitle 1WE d55embly potes
£391060, Froiesy Jlendard ATV-SE66 2:6000F, Process Standard - Hondiag Velcra Tape
2200B4Y, Specilicetion Saldeving 228004%, Specilicablion Name Plate Applivalicn
1960167, "Specification - Crinping J2B0H00, Specification - Honging and Stakiag
22BNAM, Spacification - Urelhune coating 2280877, Specification - lTueking compound
ZOZ6116, Sperification Epoxy Adhesive 200485, Specification — Marking 2230875,
Specalicalion — Workmanslop 8000035, Specilication Gonding and SLak ineg 2280875,
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FHEA ND.

CRITICALITY

415

2SR

g:élhn__lﬂ££ﬂLﬁ.h_h__________

+ —&c24812-506.508/
o __Z2OGHZ0-EDY

SHEET 1 aF 12

SHUTFLE CCTW
CRITICAL ITEHS LISY

FATLURE HODE AND

FATCURE €FFECT

RATIOHALE FDA ACCEFTANCE

£
MVC/MLA doas naet respond Eo any
cammand vid the A? panel or Lhe

uplink,
VL .
Al — Command D#teckor.

Az ~

ad -
A3 -

Ab -

AT -

Atd

Sync Sbripper.

Clock Divider Chakn.

Sy Generator. 2294B4G-E04
Comiang Berode Logid
Comraad Execulion Lagic
lacation Lode Logic

Camerz Timing Logic
29484 1 =501

Sync/Cmd Rowr 2292084-507
AuLpmgbic Light Contrgl
22948R3-540%

FPuwer Onf/lHE Switching.
Voltaye Prercqulater. dutput
Yeltoye Requlators. 229488-5d1
OC-0C Converver Primary
Oscillator/river, Secandary
Rectifiaes/Filters

f204P86-301

Haster Ouwcillalor.

Input

DH END [TEH
{11 Mo Pan-131t mativn.
{21 Me bens mation i.e.,
focus, Foom, or iris.
131 Loss of high or low
rake of travel far PTI.

Horsl Caip;

Unakle o commanE FTU
molion, Lots of #lhow
FIU cantral Prevengs
stowing the RHS.

Oo/IHSPECTION dCaatimucd}d

HLA Boarids

3pecific instruckions are given in assembly #@rawing naves and applicable docwnents
talled qut in who fabricatign procedure and reqord {FPR-ZI0B3| and Parets List

FL 2307668. Phese include wira conoectian Jist 2295507, Motes - wide angle oom
lens assy 2303151, Process Standard - bonding staking, pobiing, encapsubating
2280878, Specificetion - Urethane protective teating 2260877 nd MWarkmanship Spec

I ENLELS
GIJEMELY AMD TEST
Ve

dn-ppen hoe Lest is perfomad pir TP-IT-2204BV9, and an Acceplance Fest per
TP-AT-229419, including vibralion and Lhernal vacuus. Torques are specified and
witnesced, traceability numbérs are recarded and calibriled tools are checked prigr
ta use. ACA Qualily ond DCAS inspociians are performed at ehe completion of
specificd FPR aperations ia accordwnce with PAT-208, FAI-205, PAl 206 and PAL 217.
DCAS personmel wilmess TWC bukton—up 2nd crltical torgquing.

ML

A wpen box test is performwed per TP-IT-2307088, Acceptance Test per Té#-A)1-Zi07088.
Targues are specifiad and wibtnassed, Lraceability numbers are recorded ann
calibrated Laols are cheched prior ts use.  RCA Quadity and OCAS inspections ace
performed 3L the complebion of. specified FPR operations in accerdance with Pal 204,
PAl-20% ., BAT-24T and PAL-A02. DCAS persennel wikness WLA Button—up and criticalk
Lorquang.

YL/HLA - after a TVC/HLA hava been tested individually. bhey are mated and

o final acceplance besl 15 pertormed per 1P-A1-2794019. iacluding vibravion and
thermal varyus enwiromngats.  BCA and DUAS persoonel menitur these tests aed review
the acceptence lest dabafresults. These persomaed also inspect after allt repair,
rework and retest,

Brepardtion for Shipment - The TWE and BLA are scparatand prior 1o shipgnent after
fabrication and Lesiling is complete. Each |s packaged according bto CCTY Lekter BOIT
and 220G, Process standard (or Packaying and Hard lvng guidelines. A1 related
docomentation includiomg asseqbly deawings, Farks List. AHFL, lest Data. ekc. | is
yathered #no held in a doCunentalion folder assigoed specifically to each asselily,
This folder is retained for reference. An EIDP is prepared far aach assembly in
arrardanc g with the requirenents of WS-2599176. RCA Q0 ang DCAS persoanal nilness
eraling, packaging, pecking, and marking, and review the ¢10F 1or cnmpleteness and
ACCURILY.




REVISED S-F-87

FMEA wp, _ 3-1.6

triITICaL1TY /IR

UNIT _ TVC/NLA _

T FAILURE WORE AnD’
CHUSE

FATLURE EFFECT

SHUTTLE LCTy b O T P | N T T
CRITICAL {1EHS LIST L 2294p20-962
SHEET i} noF i
11EH. BATIOMALE FDR ACCEPUMWCE

TYEAHLA does not respand Lo any
coosmand wia Lhe A7 panel ar the
uplink.

1

4] = Command Detactor.
Syne Stripper.
Clack Qivider Chain.
Sync Generafor. 22uapdi-nia
A2 - Command Dernde Ingic
Command Exgculion Logig
locatron {one logic
Camegra Timing Logic
23Q08R1-501
A = Sync/lmd Rowr 22940804-503
&% — Aulpmatrc baghl Coentrol
2209005505

A - Power DnS00F Swibching,  1aput
woltage Freregulator, dutput
voltage Requlalers., #7G488-501

A1 — BC-OE Lonverier Primary
Oscullator/Draver.  Secondary

Hectrliars/Filiers
2EQARAL-L0Y
Al ~Master Oycallatnr.

IR

(e EWD
{F) Mo Fan-LiTt mokian .
{2) Mo Yens motion i.e.,
fofus, room, ar sris.
(3] Loss of high or taw

rate of travel lor PTU.

Worsl Case:
Unable to command PIU

malion. Loss of clbod
FTU tontrul prevents
Siuwing the REMG,

FRIIURE HISTORY

TOR — Wibdd - Log #0462, TVE S2N  QD)-507
TOR - Wi6ddl - Log #0463, TYC $/M FOD.-502

Integralian Tesling Failure
Bor Level
Thermal-Yar Hat Enwvirpoment

Descripbion:

Ba video from TVO. +2H volt correat at 1.5 Amp Vimit.
var hel best vyele —1050F

120 minutes into thermal

Lause:  Shert ia AY low voltage pomer supply.
Lrans lorner}

{High valtege winding of

Correclive Aclion:  Kemoved aml replaced transformer (sent te vendor for amalysis}.
Shorl due to a pin-hole 10 magnel wire inyulation,
E:;?;gnég?Tslurners T4 be purthased per ravised spac coniral drawing ECM CCTY

TOR « w2730 — Log #0dBS YD SAN (9-062
Pessription: Pre-Launch Failure

Hox Level Test

Ambienl Ewvironment

Frob¥em reporl WS05=201-00%3 vicual inspoetson of oaib ab KSD reveated o
recessed pyn 3 in Lthe 3 connedtor.

Cogsg: Ereor ie marulackuring of the connector pin. it is 0.0 shorier in

length Lhan obther pans a0 ronnectar.

Cerreciive dclion: Remnue and sreplace pia 31 in J1 coanector.
In lack qola maling cponedlor,
is lacking as cayuired.

lest pins abilily
Perform cantact retenlion tesi to insure pin
Inspect to insure pin s aot pushed out of place.

TOR - WD — Lag #0486 — W 5/N Q0B-5)2

Pre—tawich Test Failure

Hosx Lauwal

Pt bgrel F o Eronmenk

VIUS 2-01-0037 wnvt voturmed Deaw KSC.

Bescripticn:

{11 1 I
1Ml

HFowrr waw applied ta wrong ping,

145
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CRITTCALITY _2/10

REVISED 5-7-H7

T o HNIT T A
SHUTILE O Dedi MO, 22OMA19-%06 S08F
CRITICAL [1EHS LLST IR Y
SHeIr % OF Lz

FAITURF HODE AN
— CAUSE

FAILURE EFFECT
Od FHp jYEd

- RATIUNHALE FOR ACCEPIANCYE

TYCAHLA dnes nol respongd 10 any
command wia the AT panel gr the
upltimh.
v
A1 = Comeand Oelegtor.
Sync Stripper.
{lack Divader Chain.
Sync beneratoar. Z204080-5049
8¢ = Command Decate logic
Comnand Execulign logig
Lacation Code Logir
Camera Timing Layic
UG- 501
Ad — Syncefan Bowr Z294884-403
Ah - Automdbic Lighl Coentral
22494408 3- 505
M - Fuwer DnfULE Swilching.  laput
Volkage Preregulalor.  Output
Yoltage Requlatory. Z22348R-A00
A% - LL-DC Ewnverter Prinary
Decillatorsflriver. Secundary
Reclshiers#Falters
Z94MBL -503
13 -Hasier Dscillator.

i

11} Ho Pan—ti1l molion,
{2} Ha teny molion 3.8,
lacus, zoom, or iris.
(1l Luss of high or low
rata af travel for FIU.

Worst [ase:

Unabia to command PTI
mation. Loss of 2lhaw
PTU contre] prewnts
stowing tha AMS,

FAELURE HISTORY {Conkinued)

Cayzg: Incorracl wiring of shutble craft harngss, putl +28¢ to 11-10 and
KTH to J1=9.

Cnrra;:|!g ggglﬂﬂF Wiring of shuttle harvess ta be repatred oy respansinle
arganization. de]ur? analysis performed and carrective actian taken on TWC
50 0. Ab board-failure analysis indicaled the following parts are 1o be
Changed. ¢, 43, 012, CR3Y, CRE, and B5) were replaced.

TOR - HE0Z2 - bog #0530 — TVC S7M QN7-SO7

Beagriplian: Arceptance Test Failore

Bna | awp!
Tnermal Wac — Hot Environmant .
TWC drawing earesrive current, 1.5k, Failure occurred at +1250F,

Lausg: Capacilor CID on the AS Sodard was found Lo be snorted. A large tik
el soloer flowed inside from sleeve Ehro header. 4e uaniity

Corecitive Actjgn: Capacitur CHP remgved & replacad, (random part failure],

iR - WLB2S _ Lag 8558 = TVC SN D12-502
VIZI) - lag #568 - TVC SN DG-5(3
YIIT1 - log w568 - IVC  S/H DO2-507
YITF1 - Log #5bA — IYT  SeN DD-SO2
YEPID — Log #5867 - VD SeH {14-507
Y1770 — Log #567 - TVE  S/H 0 10-502
YII?D — Log #56B - INC S/H 017-502
HIZZ% - Log #578 - IMC SAH (20_502

Desyriplion: F!ight Failire, Spacecrabt Level
EHS TV Camera cirguil breaker papped open during tlighl missinn 5T5-3.

Lavyp: Camera low vollage supply has erratic SYnCranizatian mode al Vg
Lennperatura,

CourgiLivie Acljpn: A1V Maght camerss were retoraed under CLAAS for rewnrk
and retest (o ECH C-iBB1. ECN (C-18R1} to the Tow wiltage power supplies
Climindtes ihe srvatic wsyncronisalion prolem. WL group part no. has Geen
rhanged Tram 22340800502 Lo S04 Lo deaole canerss ¢t tomlain 1w voltage
Poser sunply modsTical ion.
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REVISED §5-7-87

- UNTT __Tu/H A
FEa ko, _ 415 SHUFILE COT T LTI
CRITECAL LT1EMS L1GT £ i - Bl
tRiTicaLiTy 23R SHLE D 10 o _17
FAILURE MODE AND FALLURE EFFECT T T _
CALISE oM e JTER. . - ). . EAllDnnlE FOR ALCER]ARCE
MWL MLA does not respond to any {1} Ha BPan—tslL mation. FATLURE HISTOMY (Coantinued]
comand wia the A7 panel ar the {Z) Ha Tens melian i.e., )
wplink. focus, soam, oF iris. TOK - Y1725 - Log #OS7D — TWl &7 .
I {3) Lass of nigh or Tow o9 £ 5/ 008-502
Al - Enrﬁagfl?:;::Lur. rate af travel for FIU. sexcription: Flight Failure
! - 5 F _
(Vock Diviger Chain, Worst Case: pacecraft Level (5T5-3)
SynC Gpn;ratnr. 2294bH0-504 nable ta command BPTU TV rut synchronized lor approxiwalely 38 minutes.
A - Connand Decode Logic mytion, Locs of olbaw This problem sccured at coid teoperature,

Cammand Execwlion Lagic

i Synchronization wes regaingd at 29C,
Location Code Layic Y ga

PTU contia] prevents

Fampra Timing Lagic stowing bhe RMS, Caugg: Loss of phase lock due to Lhermal astymeley ol the 153 Hoz Phase
2086 -/ deleitor.

A - SyncsCmd Rewr F294H89-531 '

Al - ?;Eﬁﬁﬁﬁ'graight Lantral (orrective Aclion: .[§A ]? has been issued directing REA ta MLorpiradle the

A6 = Power Onsbie Switching.  Inpul bealer and synr madificalions (ECH CCT B38) o all Thight coméra's. TVC (hd
Wnltage Prerequlalor.  Oulpul . Wud madrbieo accordingly.  TYE group number Las been updated §emn group 512 te S06,
Yultage Hegulators. Z294B6-501 TOR - Y1079 - Log #5700 — TV S/8 d14-507

AT = D-DC Conwerler Frindry 9
Jucillatar/Driver. Lecandary Pescriplion: Tlight Failuea (57533
Recvidiers/Filters Spacecrafi Level

) EEQQEBﬂ-ED; .
A13 -Pasier Oscillarur. T wos vpened to Follaw relay K1 ~ canlaces 5 and 8 fatlure an darEsiy

{UAHBS-5NT S4N FOY,

Japsp: TV Tow vnllag? power supply has erratic synchronizalion al low
Lemperature.  Relay failure resutt of excessiwvely high curreat throogh combails
S and B during resel Coounand .

Lorraclive Action: Homawed and replaced K1 sm Lhe Aé Board.
Low volLage power ?upp1r vids FewnrkEd 1o LCH-CIHPT.
Heter ta  TOR WER?YL dor complete history of errutic synchronazakion o abden,

TOR - WBHSY — Luy #0A95 - TWD S/H D24-506
Pes{iriptiun: Fre-Laonch Yast Failure
Lon Level
. dabiwat Dove rpomeat
Aulomatig bris qoes frem open to close.
Cousg: Frobtem ool not be duplicaled afler extensiva Pets ] inag.

furrective M{Ljpm: Moue - unit relorned Lo K50 .

, 4-4}
I HR PR I, ._!-".



REVISED 5-7.47

UNIT _ JW(/Mia
(7 T DO 1 P SMITTIE CETY OHG WG_  _ 770A019_5DE.50A7
CRITICAL TTEME L1597 £ P48 2] -5 02
cRinicaLiry 24k SHEET Ll oF 1z
FaltURE BODC AHG FALLURE EFFELCT
[AUSE OH FhD JTEM ; — . BATTOMALE PO ACTE FIANCE
TVESHLA gaes nol respond Lo 3ny (1) Ho Pam-till mokion. FATLURE HISTORY (Continued]
command wia the AF panel or Lhe [} Ho lens molion i.e.,
upTink. Focus, Zoom, or iric.. TOk - WHHID - Lag #0722 - IVD 5/N 2850
v i3] Loss ol high or low
Al - Cannand Deteclor. rateg wl travel for PIU, fescription: Acceplence lest Failure
Spnc Skripper. Ambient Eavironment
{lochk Biviger Chaia. Harst [ase: Box Lowel last

Approsimately 47 secondgs after imitial tuwen on, the iris close command woeuld he

Lync Generalor. 2294800-504 Unabla to command PTU
qenevaled by TVWL.

fe — Comndnd Decode Lagic
Command Execution Logic mation. Loss of elhow

Localian Code Logic fTU canlro! prevents Cavse: Iniernal shart in ihe high wollage powar supply 1540 2046}, which
Lamera Timing Logic stowing the AMS. gengrated sipihes oa Lhe POR Lige.
FH9MHET-5D .o .

A4 — SyncdCod Kewr 2294089-E83 Losrvective Actign: ILY.P.S5. resoved from TYC aad new H.V.# .5 insratled.

A% - Aulomatic tigat Conlrol Fealy sadicated problen solved. #Fower supply returned Lo veadar [or Evaluation.
2204RA73- 645 feter Lo TDR W1235, {opq #)23.

Ab - Fower Onf0ft Switching. [nput The problem was aliributed to impropar lead dress of high voltage terminal .
Vultuge Freregulator, OQutput - lhese loeads have been revouted amd extra tasulation sdded at the HY Lermingd
valtage Megulators. 2294848-501 for 411 new built units.

Al - DC-OC Conwerler Frimary

Gucillarvorsliriver.  Sercondary IDR - HIZGD — Log #DB3B - 1YW 5N Udh=-5DA

kectidverssFillers

P Bl | L X Deacription: Flight Failure, Spacecrafi |ewal
5152

13 ~Master Ducallalor.
buring the flighl operations, one 1ige mhen crew burned camera on they had ng

cantrol of AL and Gomeg Tuaclions.
Problem resalved itself by recycling power.

fouse: Alter numersuy gperalons, the reported condition was duplicated pn Letd
sel. Aller dnilial turn pa, canera wopld not eniept AL, and Ganwa Commands .
It was lound thal the putput of U33 Pin & {HD F.F. reset on 47 board was set

in a high state. This sliould mormal 1y have been reset low gy eillwer "POR™ ar
Byl count 88 pulyes, ailer wiilial pewer lurn-gn.

Suspecl dewvees A2 — Udh, WeG, U6, ano UGH.

Corrcptive_Actiga: Aemoved and replaced Lhe Follawing parl= on the AZ Board
Ul ULh. NET, omd OB, Lab analysis did nel indicated any gefect with ecmoved
parls,  Froblem has apl recucred alter new parts were instalted.

{0 Hi ik 448
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CRITICMLITY _2F1R

FALIURE MODE AHD
CAUSE

FATLIRE EFFECT

TVESHLA dogs nol respand to any
commang wig thg AY panel or the
wplink,
Iyg
&l - Comnand Datactor,
Syne Siripper.
Clock Divioar Chain.
Spac Geverdilor. 294580-504
Ad = {uand Decode logic
Congwand Execution Lagic
Localian Cade Lagic
Lamera Timing Logic
2299381 =501
Ad - Syncdled Boer dX5ARBA-503%
A = Autowatic Lyvght Control
22494H83- 505

Al ~ Power Onf0HF Swilching. Input
Volloye Prerodgulatar, Oulpot
Vel Lage Kegulalaors, J204A8-501
A = OC-DC Converter Primary
Oucy NalorfOriver.  Secondary

FeeLifiersdFillers
ZHARAR-ENY
A3 -Haszler Gxcillabar.,

I'bE

{1} Ho Pan-Lilt matina.
{2} Ho lens mation 1.a.,
facus, zaon, or iris.

{3} Loss ol high ar Taw
rale of travel tor PTU.

Horst C3se:

Unatie to command PTI
metion. Lass af elbow
PTU cantrol prevwents
stoeing the REME.

ON ENQ JTEH . .

TATLURE HISTERY [ConLimied)

ToR -

TBR -

d45A

REWISED &-7.87F

T T WIT _ T¥C/HLA
SHUTTLE CCTVY ouG NG, PMG4R19-ShA RORS
CRITICAL [TEMS LLST _dean0-h0? o

SrF s _ oOF __iF

—_—— = r——e ——

cm—mm.—RATJOHALE FOR ACCEPTANCE

A3939 - Lay #0934 - TV 544 001-5d46
Resiriptian: Flight Failure, Spacecrafl Level
“rs-i1a

Frublein repurk PVE-D04037
Ho wideo gutput

Capse: Defective Pelay KE-1 an *he AB Board.

forrgtbive actiun: Louse due Lo & foreiyn conductive parlicly tempararily
Tedyet between relay Teads ond board P.C. traces. Keldy K=) sent Lo prodect
assurdone lab for zealysis, report #A3909. Humergos discevpancies were
found, none af which were ¢ritical.

B-3381 = Lug #1065 - TwC 54 03E-50B
Descriplion: Acceplance Test Failure

Hox Lewel

. Thersiol wdar - Hot Eavisanuent

Excessive supply currenl, Yasl ald DLk/camcra Yights and nutpul vides informatipa. '

Cayse:
Covpactive Aclipn:

Tats could not (ind & cawse bor shorled cap.
Considared randad {ailure.

Shortad capaiiler C14 wn Ab beard.

L4 rewovad and replaced with new capacitar. Product asserange

(Reporl & dhiZlA)

_ "‘L‘\j . " I._
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FHEA ND. 4146

FRETICALITY _2S1R

SHUTTLE £CTV DG M. __EZﬂgﬂjﬂzﬁnﬁ+ﬁﬂﬂ£__
- 2204A20-502

CRAITICAL ITEMS LEST

FALLURE MODE AND
CalrsE

FATLURE EFFECT
I END ITEM

EATEONALE FOR ACCEFTANCE

UMIT TYC/HLA

SHEET __ 12__ O Iz

TPCAMLA dies nat respond e any
cosmand wia the A7 panal ar the
wplink.
[N
Al - Command Deteckor.
dync ILripper.
finck.ﬂiviﬂer Chain.
Syac Generabor. 2294884-504
A2 = Conmand Decode Lagic
{ommand Execution Lpogic
Localion Coge Logic
Camera Timing Lagic
ZIABAI-561
A4~ Sync/Cnd Aowr 2294854-50%
A% - Aotumatie Light {oatral
£294881-505
A - Power Ond/OFf Switching. lnput
Vollige Preregulator. Qutpul
Vollage Fegelators. Z220486-501)
A} - DL-OC Canverier Primary
Decillalorfriver. Secandary
KectiliersfFilters
FMOd8a5-503
AlY ~Master Oscilialor,

[T

fh) Ha lans motion, i.e.,
facus, room, ar fris.

{2) Unable to change ALC
ar BAHMA moyde.

Harst Case;

natla to command FrU
oiatlon. Lpss of elbow
PTU control Frevents
stowing Lhe RHS.

UPERATIDNAL EFFECTS
Loss af abiliky bo positisn the elbow camara. Passible inaility to siow Lhe &HS §f

the elbam camera physically iaterferas with a papload. 1f RHY cannot be stowad bhe
part payload bay dowr canaot be closad. lass of crew and vehicle,

CREH ACTIONS

Ferfarm EVA to reposition the glbow camera, use RHS mation Lu reposition the camera,
ur jetiizon bhe RHS.

CHEW TRAINING

Cren shuu[d ke trained in contingency EWA and HHS aperations procaduras.

HISSION CONSTRAINT

Lg fat nunifesl albow camera for any fHight where the paylnad and tha albiw comera
can interfera wilh each ather (for any pan or tilt anglag. If the comara wyst be
flown do aot thange Lhe camera position wntdl the interfering payload is deployed.
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