REVIIED 5-7-BF

FMEX M). __7.3.5,

CRITICALITY 2T

NIT _ TVCARA
SHUTTLE CCTY DMG HE. 2244919-50E, S0
CRITICAL ITEMS LIST SrpR-50F
SHEET } oF 9

FATLURE HODE AND

FATLURE EFFECT

RATIOHALE FOR ACCEPTANCE -

ICfYLA does not respond to any

immand via the AT pansl ar the

Hank.

i

- Command Detector

SynL Stri pRer.

{m:l: [Iw1 der Chain

Syns Benarator.

25943&0-504

v Command Decede Logic.
Conmand Execuklons logic.
location Code Logic.

Caneva Timbug Logic. 2294A001-54)

| SynefCommand Bacaiver,
2!94354—&'!3

i Automatic Light Costral.
e294a63-505

i Power OnfQOFf Suitr,hin?
Input Yoltage Frere? ators.
Dutput Valtage Régulators.
29948A85-501

' DC-DC Converter Primary
Oscillator/Drivar.
Secandary Reckifierss Filtars.
2994B46-503

3 Haster Dscillator
2295527-1

n=tilt mathon.

{2} Ho lens motion i.e..
focus, Zoom, oF iris.

{1} Loas of high or low
rate of travel for
PTl.

. OH EHD 1TEN
{1} Ho

Lots of missiaon
critical ylden.

DESIGH FEATIMES

The TVC/Lant Astembly i comprited of 16 slactrical subazromblies; 13 subassemblies
are ACA Rstra designed and fabricated wsing standard printad-circeil bgard type of
construction. The vewainiag three assemblips, high voltage power supply, #s¢iVlator,
and siepper motors, are uenﬂnr supplled conponents whick kave been speci Fled and
purchased aceerdi n? te RCA Specificat{on Control Drawings {5005} prepared by engi—
nearing and re¥iability assuramce. Specifications per the 3C0 are prepared to
establish the design, perfermance, tesk, gqualificatiom, and acceptance requiremants
for a procured piece of eguipnest. )

FParts, miterials, processes. and design puidelimes for the Shuttls CCHEY program are
specified im accerdance with RCA 2295503, Thisz document defines the pragras requirve-
ments for selgction and conkrol of EEE parls. Ta the mawimom sxtent, aﬂ consistent
with availakility, all partz have bean selected fran military spegiFlcations at the
JAN Tevel, as a ninimm. In addition ta tha svarall selaection crikeria, a sukset pf
geneval purpose preferred parts has bean defisad by this document and the ACA Gowvern-
ment Systems Division Standard Parts List. Iw the case of the (M5 and TTL family af
microcirouits, devices are screwnad and btasied bto bthe HEL-STO-8083C squlvalent ard
procured under the desigations of HI-REL/ Wi} and SHC 5415 From RCA=350 and Texas
Instrunenis Larp, respechively. Parts net included in the above documents have been
used in the dasign nn[:_'r after & nonstandard item approwal form (NSIAF) has been pre-
pared, submiibed bo Relbability Assurance Enginesring (AAE] asd approved For use im
the specific application(s) defined in the HSIAF by MASA-ISC.

Worst-Case Circuit Anglyses have besn performed and docusented for 311 clrcuilt
designs to dempastrate that sufficient operaking margioes exist for all operating
conditieng. The amalysls was warst case—in thlf the valwe For each of tha varlahle
parameters was seb to Tmit: that will drive the sutput to a makimym [or ol aimm).

A compoment aﬂpH:aHun review and analysis was canducked ko verify that Lhe applisd
stress on each piece part by the temperatore extrawmes identified with environmantsl
qualification testing does not exceed the atress derating values idestified in RCA
2296503,

En agdition, an objectbve exambnalion of the design was performed Lhrough a POR and
COR to verify that the TVC/lena assembly met specification and contractual require-
nents.
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1T __TWCAULA
FMEA ND. _ 2.3,5. SHUTTLE CCTV DwE MO, 2294015-S06.008F
CRITICAL 1TEHS LIST 2207088513
CRITICALITY L1/2 SWFEF __ ¢  OF __ %
FAILLURE MIDE AND FAILURE £FFELY
CASE M £HD ITEW BATIOWALE FDH ACLEPTANMCE
LAWLA does mal respond Lo any (1) Mo qan—tilt mokics. DESIEM FFATURES (Cankinued)
gmand wia tha A7 panel ar tha (2) Wo lens motion i.e..
pliak. : ’ foces, toom, or fris. | GARE BOARD DESIGN {41, Ad, AL, AG, A7)
(31 Loss oF high or Tow
w0 rate of travel for The desligm of the associated A), A4, A5, A6, ond AT boards is constructed from
} Cosmand Detactor FTU. laminated copper-clad epexy glass sheets (HEWA G-L0) Grade FE—1), PER MIL-P-55617A.
Syne Strlgper. ' Civcuik connactions are made through Erintnd traces which run fram point ko point @0
atk Muldar Chain Eprst Case: the board surfaces. Every brace terminates at an asaular ring. The anaular ring
Sync Benervakar. Lass of mission currounds the hole in which a component lTead ar Lerminal {3 Tocated. This ring
4580504 critical video. provides a foating for Lhe salder, ensuring gand mechaalcal and electsizal
2 Comnand Decode Logic. perfornance, Its siza and shape are govérsed hy HIL-P-55508 a5 are trace widths,
Command Executian Logic. spacing and routing. These requirements are relterated specifically in drawing
Lotakion Code Logic. aokes Lp furkher assure complisnca. Variatioas between the artwork master and the
Comera Timing Logic. 22048E1-501 final product {due Lo irregularities of the etching procass) are alsa controlled by
4  Sync/Command Receiver. drawing notes. This prevents making dafoctive boards frem gond artwork. Holes which
22%40804-583 nouse #e lead or terminal, but serve wely to electrically Interconnect the different
& Aptonatic Lipht Lontral. board layers, contain stiteh hars for machanlcal cupport and increasad veliability.
2294883505
& Pewer OnfOff Swikching. The thru holes are drilled fram a drill tape thus eliminating the pnssibﬂitgl af
Input Voltage Pre u?atqrs. husian errer and allowing tight contrel ever hole and annular risg concentricity, an
Dutput Yoltage Regulatars. ) important vetiabiliky criterion. Aftar dri¥ling and etrhieg, 811 copper cladding is
2993505-501 tin-teas plated per MIL-$TD-1435. This provides Fur easy and relisble soldering ak
2 DC-0f Conwertar Primary the time of board assewbly, evan aftes pericds of prolonged storage.
Oscillator/Oriver.
Secondary Rectiflerts Filtars. BOARD ASSEMBLY DESIGN (A1, A4, AS, Ak, A7)
2994886-503
113 Haster O=cillater A1l compgnents are installed in a manaer which assures wasimem reliability.
2295527-1 famponent Yeads ara pré-tinned. 21lowing total wekiing of selder joints. A1V leads
are formed tp provide steess velief and the badies of large components are staked.
Special mounting ant handVing instructions ave inciuvded in gach drawing required
after final assenbly. The board is coated wikh wrethane which pratecks againsk
bumidity and rantaminalion.
2368 2201 oo OLE
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UHLT TV MLA
FHEA WO. _ 2. 3.5, SHUTTLE CETY Owi NO. S2M0Va-50G, 505
CRITICAL ETEWS LIST 216708A-503
CRETECALITY 242 SHEET _3 _  OF [

FALLGRE HWODE AMD

CAUSE

FAILURE EFFELT
On EHR ITEH

BATIONALE FOR ACCEPTANCE

ICALA does mob vespond Lo any
wmand wis the A7 pansl or the

alink.

i

L

-

L d

Command Detector

Sync Sl'.r'igpnr.

Clock Oivider Chain

Sync Generator.

2¢5%4000-504

Cowwand Decode Logic.
Cormmand Emacution Logic.
Lacation Code Lagic.

Cocra Timing Legic. Z2G4081-501
Eyne/Coanand Receiver.
£294884-503

Automatle Light Control.
ZeHGA3-500

Powar OnfOFf Suitthin?‘
Inpuk Voltage Prem?.l Ai0rs.
Output Yoltage Aegulators.
29%BA5-501

DC-DC Conwarter Primary
Gscilator/Oriver.

Secondary RectiFisrsS Filtars.
299345886~-503

Macter Oacillatar .

2295527-1

L1} Ha pan-t11t notlion.

{2} Mo lens notion 1.e.,
facus. zoom, or iris.

[3) Loss af high or Tou
rate of travael for
PTU.

Loss of mission
critical video.

DESIEN FEATHRES
BARE BOARD CONSTRUCTION (AZ}

The boards are of "welded wire" construction. AL the bars board level this does nat
distinguish i\ from a normal PC board excapl that hales whick will take weld pins
genarally are not coonected Lo PC traces. Only those ping which Bring power and
ground potentials to the ILs are en PCs. An annular ring surrounds the holse in the
board where sach power and greund pia is Tocated. These pins are then soldered to
the trace 1ike any other conporent lead. Aside from this Featuve, all design

& constroction techelgques wsed in PL beard laysut apply-

BOARD ASSEMBLY {Al)

The drilled and etched boards are populated wikth several hundeed salderable or weldable
pins. Power and greund pins, as well as coenector pins, are soldered dn placs. Disdcrest
componeats {rovistors, diodes, capachtors) are abtached Eo bifurcated kerminals, where
they are soldered. Flatpack [Cs are wetded, lead-by-lead,boc the kaps of the weld pins.
After welding, extra lead malerial is triomed away. Clrcuit connections are made using
B30 AHG nichke] weld wire. The wire is welded ko the pln surfaces an tha board backside,
A11 wire welds are done wsing a nachine which s tapa deiven, thus eliminating the
possibility of miswivlag due to aperator error. A1l wiring & civeult performance is
tested prior to box-level installation. After succwssful testing, components are siaked
as required by drawing netes and the assembly da coated wlth urethane.

The baard is inserted in the Box gn card-edge puides, in the same manner as the ather
PC boards.

BOARD PLACEHERT

The A?-A law voltage power supply board I bolted in E]ﬂ[ﬂ at & points around Its
perimeter. Four o I.Eese mounting screws alsa pass theough and tie down the swaller
A47-H board. These Lwo hoards are wounted Face-to-face, separated by the standoffs.
Electrical Interconnections are achieved by Jumper wires beiwsen the Lwo boards. The
A7-h houses & 3dpin connector which brings in prwer and signals from outside the
mudule,

The At module includes these bwo boards as well as pawer transistor §4. The module houws-
ing ic bont aluminum shast, comprised of kwp halves screwad together. The baards and (4
are secured to the lower half, and wired togeiher. Then the upper half §s put in place.
By nountiag Q4 directly to the alumlnun housing, good themmal performance is assured.

The AY, A2, A4, A5, AG boavds ara secared in the e¢lecteoaics assembly by gold-
plated berylliym copper card guides., fLoomections are made ip the octher kpard
with blind—mated conmecters. Disengagement during Yaunch ix prevented by a cover
which spans the bpard's free edpe.
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. T4} YO LA
FHEA MO. _ 2.3.5. SHUTELE CCTV DG WD,  2294619-E04,5087
CRIFICAL I1TEMS LISY £307DAG-56d
[RITICALLTY Fr SHEET 4 af ) )
FAILURE MOBE AND FATLURE EFFECT
CAUSE €l EHO JTEW .. RATIGNALE FQR ACTCEPTANCE
CAMLA does oot respond to any {1} Mo pan-tilt motion.
mmand via Lhe AT panel or tha {2} Me lens motion §.e.. The &13 assembly is & temperature compensated woltaga controlled crystal ascillator
link. focus, zoom, or iris. {TEVCHD) that Is purchased to a speci fFication cantrolted drawing that establishes
{3) Loss of wigh ar Tow the requiremals for perfarmance, design, test, and qualificatien af tha wnit. The
L rate of bvavel For product assurance provisions of the documant contain the identical requivements for
{ommany Detector PIL. ¢lectronic parts and materials aaz the Shuttle OCTV progran and must receiwe the
tync Stripper. ' appraval of ACA and NASA-JSC. Hechanicat and electrical integrity of Lha asserhly
E{ur.h Divider Chain Morst Case: is confirmed by bolh analysis [design veviews) and Lesk {qualification and acceptance).
ggﬁu gﬁngﬁtﬂr- Loss of mission
- . QUALTFICATEON FERY
¢ nd Dacode Logic. critical videa.
Command Execution Logic, For Qualification Test Flow, see Table 2 located ak the front of this book.

Locakion Cods Logic.
Camera Viming Legic. 2294881-501
| Synclommand Receiver,
#5408 503
i Aulomati¢ Light Contrel.
£294853-505
i Power On/OFf Switchin?.
Cnpuk Yobiage Preregulaters.
Butput Yoltage Regulators.
2094545501
bC-DC Conwarter Primary
Oscillater/Driver.
Secoratary Rectifierss Filtors.
2004B86-503
I3 Haster Oscillator
ZF95627-1

1=

1IGR M3 . y-s 1
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WmMIT __[VCAWe
. A5, SHUFTLE CCTV WG B, P C LS L
FUER W0 2 CRITECAL ETEMS LIST 2307886-503
CRITICALLEY __242 SHEET 5 oOF _9__
FAILURE WOOE AHD FAILURE EFFECT
DH EHD 1TEM

LAUSE
WAWLA doss not vespond Lo any
ommand via the A7 panal or the
plink.

o

!} Command Detector
Lpne Strippar.
E{u:k Divider Chain
Spne Ganevator.
2554680-504

2 Comnand Derode Logic.
Lomnand Execution Logic.
Lacation Cede Logic.

Camera Tlaing Logic. 2294831-501

4 Syne/Command Receiver,
2!943&4*5“3

& Autematicz Light Control,
2294683-505

§ Power In/O0FF Swibkching.
laput ¥oliage Preregulators.
fuiput Voltage Regulators.
29U4HA5-501

? DC-DC Converter Primary
Dxcil latorfDriver.
Spipndary Rectifiers/ Fllkers.
29948RE-503

23 Haster Os¢iMlntor
2295827 =1

(1) Na pan=-t11t motion.

(2) Ha lens metian 1.e.,
forus, room, or iris.

[3) Logs af high or Tow
rate af iravel for
PTLL.

Lass of mission
erhtical video.o

RAVIOWALE FOR ACCEPTANCE —
A = _

The COTY syxtems* WLA is swhjecker dirett'lg, without wibratisn iselators which might
bg used in their nomal knstallstien, te bhe follawing Lasking:

* Vibration: 20-Gliz: 3 dBMOct-rise from §.01 GZM:z
Ad-350 Hz: @.04 G5/H:z
J50-750 Hz. -3 dB/10 Dct—slape
Test Duration: 1 Hinule per Axis
Test Level ! 6.1 Grms

# Tlhernal Vacoun: I a préssure of b8 Torr, the temperatura shall ba as
: follows:

125% F:

=l
125% F:

Tima tp skabliza aguiproat plus | hour
Time to stablize eguipment plws | hour
Time to stabliza aguipmast plus } kour

Tha HLA way not kave bepn sgbfected ba the vacoun conditlona.

for Acceptance Test Flow, See Table 1 located at the Front of this baok,

RPERATE(HAL TESTS

Fr order ka verify that CCTV cotponents ara operational, a test must verdfy the
health of all the camnand relaled componants From the PHS (ATal) panal.swilch,
Lhrough the ALY, ihrough the sync Vines bo bhe CameraPTU, Lo the Camera/PTU comnand
decoder. The test wust also verdfy the camara's ability ta produce video, tha YSU's
abﬂilz to rouvte video, and the monitor's abhility to display vides. A similar test
would be periormed to verify the MIM command patﬂ.

Pre-lLaunch on Orbiter Test/In-Flight Test

- Power CCTY System,

- Via the PHS panel, selest a monikar as destingtion amd the canera wider
Lest as sourca.

. Send *Camera Power Do command from PHS panel,

. Select "Extermal Sync" on momitor.

- Qhzserva vides displayed pn monitar. Kote that 1f videe on monitar is
iynchronized {i.e., stabla raster] then this {ndicates that the camera
is reccyving conpotite sync from the R(V and that the camera is producing
syn{:hrnnlzeg videg. ]

&. Send Pan, Tilt, Faces, Zoom, ALL, AHD Bamna commands and visuelly {&ither
¥13 the monitor or direct obsarvation] veriFy operation. '

7. Select downlink as destinabion and camera under besi as suurce.

f. Observe videg routed o downlink.

ig. ﬂEHd_d:t;:ﬂ-g Pdnﬁr of e Eﬂ'llll'lr via FNS papal. .

bt épsim i-fgﬂll_ip?uﬁitbn lakig Ehiwands wid Lhe MM conitiand path.

Thik WL Zdals by

M La [a} LR

Iy LLA3Ediudld
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WY __TYC/HLA
FHEA MO. _£.3.5, : SHUTTLE CCTY WG M. £E9015=506,508/
CRITICAL ETEMS LIST 2307088503
CRAIVICALLTY &2 SMEET _ 6  OF __ %
"FAILURE MIDE AHD FAILURE EFFECT -
CAUSE ff END JTEW . EAYIOMALE FOR ACCEPTAMCE
JCAWLA does not respond te any (1) Mo {ﬂﬂrtilt motion. OA/THIPECTION
pwmand wia the AT panad or the (2) Ho lers potion i.e.,
plink. facus, #zemn, or iris. | Procurcment Cootrp] — The TVCAKA EEE Parls and hardware #tens are proacured from
(3) loss of &igh ar low approves vendors and suppliers, which meet the reguiraments set forth in the CLTY
yL rate of travel for contract and Quatity Plan Work Statement {WS-1501176). Resident OCAS persoansel
1 Command Detector . FTU. review all procuremest documents to establish the need for 451 on selecked parta
S5pnc Stripper. ’ {FAl 517).
£Yock Oivider Chain Horst Case:
Sync Ganeraior. Loss of missien Ioconing Inspeciian and Starage - Incoming Quality inspections are made o all
259&830-&“4 1 vid received materials aml E:rts. Aesults ara recorded by Tat amd retaimed in File by
2 Command Decode Logic. critical video. drawing and c¢oatral numbars for future referance and I:ra:eahi'litg. A1l EFE parks
Conmand Execulion Logic. are subjected to incoming acceptance tests as called For 1a PAI 115 - lacaming
Location Code Logic. Inspeckion Fest Instructinas. [Incading flight parts are further procesced in
Camera Timing Logic. 2254881-501 acenrdance with RCA 1846684 « Precenditioning and Acceptance fequirenants for
4 Sync/Conmand Receiver. Electronic Parts, mith tha axception that DPA and PIMI tasting i= not performed.
2594&&4—5113 Mpchasical items are inspucted par PAL 316 - Incoming Inspection Instruclions for
Auktpuatic Light Contwol. mechanical items, PAI 305 — Iaceming Quality Control Inspection Instruction, aad
2294pA3-505 PAT G1Z — Procedure for Progessing Lncoming or Purchased Parts Designated for
E Power DnfOFf Suilching. Flight ise. Acceplted itens are delivered Lo Halerial Contre]led Stares and
Input Voltane Freﬂgu?atgrs. rekained under specifiad comditions wntil fabrication is required, Hon—-conforming
Output ¥oltage Regulabors. materials ave held For Materlal Review Board (HAE) disposition. (PAI 307,
2994085581 ' PA1 IQC 831}
J 0CoC Convertar Primary
dscillater/Driver. Board Assemily & Yast — Prior to the start of 1vC board assenbly, all items ave
Secondary RectifiarsS Filters. verified to be cerrect by stack room persomnel, as tha items are accunudated to
2994886503 form a kit. The items are verified again by the operatar wha assembles the kit by
A3 Haster Dscillater thecking againsi tha as-bwill-parks-1ist {#PL). DCAS Handatory Inspection Paints
2295527-1 are dezlgnated for all printed circuit, wire wrap and welded wire boards, plus
harness coanectors for solderlag wiring, crimping, solder splices and quality
workmanship prior ke eoating of the component side of beards and sleeving of
harnesses.
IO Boards
Specific TVL board assembly and test instructiens are provided ¥n drawing netes,
. and applicable documests are called out in khe Fabrication Procadure and Record
{FPR=2294819) and parts Fist PL2294019. These include shuttle VW asseably notes
#593660, Process Standavd 8TV-566 2280081, Process $tandard — #onding Yelcra Tape
22808R%, Specificatian So¥dering 2200749, Specification Namg Plate Applicatiom
1960067, Specification — Crimping 2280800, Specification - Bonding and Staking '
2100ATR, Specification - Urerhape coating 2280877, Specification — Joching cumpound
2026116, Specification Epaxy Adhesive 28V00B5, Specificatian - Harking 2280876,
Specification — Wovkmanship B03035, Specification Bosding and Staking 2ZH0E75.
3Gk 2-205 oW Ele
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- UNIT  _ IvCANLA

AMD. _2.3.5, SHUTTLE {CT¥ DHE HO-. gadde1g-506, S08F
m CRITICAL 1TEWS EIST 2A0MPA-50%
CRITICALITY _ 242 SHEET __ 7. OF _ 9
FAILIIRE WIOE AHD FRILURE EFFECY

11EH RATIONALE FOR ALCEPTANCE

ICAMLY does rat respond to any {1) Ho pan=LiTk motion. 0AIMSPECTION (Conki 4
mmand via the 47 panal ar the {?] Ha lens moklon §.e., (Continued)

1link.

i

Command Detectar
Sync Stripper.
E{u:k Divider Chain
Sync banerator.

04404 -504
Conmand Dacade Laygic.
Coomand Execution Logic.
Lacatian Code Logir.
Camgra Timing Legi«. 2294801-58)
SyncsLammand Receivar.

94604 -503
Aptematic Light Contral.
2794303505
Power Ont0f f Switl:hln?.
[nput Yoltage Prerequlalors.
Output VYoltage Regulators.
200465501
DC-B Canverter Primary
Oscillatar/Ociver,
Socondary RectifiersSs Filters.
29998845-503
Masker Oscillalar
2295527=1

focus, room, oOF iriy.

{1) Loss of high or Tow
rate of trawel For
PTU.

Horat Case:
Last of mission
critical video.

I¥L Asgenbly and Jesk - An bpen box test i3 perfarned per TP-17-2294B19, and an
Acceptance Test per TP-AT-2794819, inclwding wibration and thermal vacuum. Torques
are specified ?nd wiktnessed, braceability numbers are recorded amd calibrated Lools
are checked prior to use. RCA 9ualigy and DCAS inspactions are performad al the com-
pletion of specified FPR ¢peratians in accordance with PAT 204, PAI 205, PAT 206 and
FAL 217. DCAS persoangl witness TYC butten-up and critical terquing.

WLA Assemb]ly and Yest - An apen bow test is performed per TP-IT-2307088, Acceptance Test
per TP-AT-230708B. Torques are spechfied amd witnessed, traceability numherspane
recorded and calibrated tosls are chocked prise to use. RCA Quality and DCAS inspections
are performed at the coampletion of specified FPR operations i accordance with PAL 204,
PAL 205, PAd 217 and PAL M02. OCAS personne] witness WLA Button—up and critical torquing,

IVC/HLA Assembliy and Fest - After a TVC and a HLA have been tested individually,
they ire mated and a final acceptance test bs performed per TP-AT-2204R19, inc{uding
vibratice and thermal vacuum envirpaments, RCA and DCAS personnel monltor these
tests and review the acceptance test datasresults. These personnel alsa inspect

for contarmance after all repair, rework and roboct.

I‘_thu__l_r_ﬂt_!_nn__jj]_r_ih_l_qeg_t_- The TW and HLA are setal*ated pricr ke shipment after
tabrication and testing is conplete, Each is packaged according to CCTV Lettar ABIN
dand ZZR0746, Proces: skandard for Packaging and Handl ing guidel ?ni.-s. A1 related
documentation including assembly drawings, Parts List, EB?L. Test Data, etc., is
gathered and hald in 3 documentation folder aszigned speciflcally to each aszembly.
This folder is relalned for reference, An EIDP is prepared far mach assy in
accordance with the requirements of W3-2593176. RCA QC and DCAS personne] witness
crating, packaging, packing and marking, and review the £10F for complotensss and
BLCuFALY. -
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FMEA WO. _ 2.3.5,

CRITICALITY 2re

UKIT
Dz HO.

T¥C LA
£234619-006. 5087

SHEET g ar g

SHUTTLE {Ctv
CRITICAL ETEHWS LIST

FAILURE HODE AMD
.}

FATLURE EFFECT
{4 EMD JYEY

BATIDBALE FOR ACCTPTARCE

ICAMLR doos not respond to any
mmand via tha A7 panel er the
Tink.

IC

| Cowwand Deteckar

Sync Skripper.

Elock Divider €haln
Lync Geaeratar.
2204PA0-504

Conmand Decode Lagic.
Comnard Execulion Logit.
Lacstion Cade Loglz.

(25

Camé¢ra Timing Logic. 2294881-581

{ Sync/Command Receiver.

94884 -503
Automatic Light Contral.
22908A3-505
& Power On/O0FF Sultchin?, o
Enpul Valtage Preragulalers.
dutput Yoliage Requlators.
2994885-501
DC-DC Converter Primary
Oscillator/Driver.
Cecondary Rectifierss Filkars.
2133E86-501
13 Master Oscillator

2rass27-1

(%1}

|-

'I5R

{1] Ho pan-tilt motion.

{2} Mo lens motion j.e..

focus, zugw, or iris.

{1) Loss aof high or Yaw
rate of travel for
PTLL.

Worst Case:
Lacs af mission
eritical wideo.

EALLURE HESTORY

TDR — W2E44 - Log #0362, TYC S/N FOO3-502

10E - WRhd® - Lopg #0363, TVC S/N FO01-502
Pescription: Integratian Testing Failure

Aow Level

Thermal-Yac Hot Enwironment

Ho videg From F¥L. 28 wolt current 3t 1.5 Amp Timit. (30 wminutes inte themal

wac hot test eycle —MOSPF)

Cause: Shart in A7 low voltage power supply.
transformer)

{High voltage wiading of

Correstive Artign: Removed and veplaced transformer {zant Lo vendor for analysish.
Shert due to & pin-hals in mapgnet wire insulation.
Futsuve Lransformers to be purchased per revised spec control drawing ECN CCTY

£49[BADZE] .
TOR - W73 - Log #0485 TV S/H 19-502
. pescription: Pre-Lavech Failura

Box Level Test

Ambienk Envirosneat .
Problem report YSC5-201-0093 visual inspection of weit at KSC ravealed a
recessed pin 3V ia the J1 cannecter.

Cauga: Erear in manufacturing of the connecter pin. IL 35 8.035" shorter lh

lenykth ihan cther pins in cosanectar.

i : Remove and replace pin 31 in Jl connectar. Test pins akility
Lo Tock into mating conmector. Ferform conkact retention test Ko insure pin
is Tocking as vequired. [aspect ta nswre pin is not pushed oul af place.

TOR - W27W) - Log #Da4B6 - TWC S/M DOB-502
Pescriptian: Pre-taunch Test Failure

Bow Lewvel

Ambipnt Epvirpnment

REF: ¥JE5-2-01-0097 it returned from KSC,

|+2BV) .

Power was applied bo wrang ping.

2200 cow - EH

F_ %



REYISED 5-7-BF

MEA HO. _2.3.5,
(RETICALITY 22

UNIT Ty MLA —_
SHUTTLE CLCTV 0WG MO, J204H19-G506. 5087

CRETECAL LTEHS LIS d30I0ED-50F
SHEET HA 0F q

AELURE HODE AND
CAUSE

FALLURE E¥FELT
OM EHD 1TEM

RATIOWALE FDR ACCEPTAMCE

AL does not respond to any
warnd wia the A? panel or the
Link.

Cur-nand Detector

ac Strippar.
E{m:k IJlnder Chain
Sync Generator.
£294084-504
Command Decade Logic-
Command Execution Loglc.
Lacatian Code Legic.

Camera Tining Logic. 2294881-5

Sync/Cenmand Recelver.
2294504507

Automatie Light Cantrel.
229458 3-505

Power On/GFT hilthil‘l?
Input Valtage Prersgulators,
Oukput ¥oltage Regulatars,
2999885=-501

8C-0C Convertar Prlaary
OsciVvatar/Oriver.

Secandary ftectifiers/ Filters.
HAAG-503

3 Master Oscillalor

2205527T-1

{1} Mo pan-tilt mation.

12} Ha lens wotien i.p.,
focus, zoom, or iris.

(3} Loss of high or Tow
rate of travel for
PTU.

Loss of mission
critical yidea.

FALLURE HISTORY .

Cause: Incorrect wiripng of shuettle craft harness, put +28V to J1-18 and
RTH to J7-0.

: Wiring of shuttle harmeas ts be repairad by resgonsihle
organization. Failure analysis parformed and corrective action taken an TVE
5/H Q88. AG board-failures analysis indicated the follpwisag parts are to be
changed. 01, 03, @12, CR3, CRO, aml K51 wekré réplaced.

TOR - WAOZ4 = Log #0530 - TWC 5/ DO7-50¢

Dascriptian: Acceptanca Test Failurg
Box Leval
Thermal ¥ac - Hot Environmenk.
WWE drawing excesshve curreat,  #1.5A.  Fallwre occurred at +1259F.

Cause: Capacitor C10 sn the AH board was found ko be shorted. A large quantity
of solder Flowad inside from slaeve thru header.

Corrective Actjon: Capaciter C10 removed & raplaced, (random part failure).
TR — W6B23 - Lag #56B - TVC S/N 012-502

Y1731 ~ Log w566 - TWL S/N {10%-502
¥YATIN - Log #56B - TU(  S/N (02-502
Y1721 — Lag #56B - TVC S5/H D03-502
Y1720 — Log #567 - TWC S/M 014-502
Y1710 = Log #567 - TWC S/N D1D-12
Y720 - Lag #56B - TVC S/ O1F-502
WIT29 — Log W57B - TVC S/N 020-502

Pespription: Flight Failure, Spacecraft Level
RHS TV Camera circwlt breaker popped open during flight mission 5T5-3.

Cause: Camera low voltage supply has errakic syacronization aode at low
tenperalore.

Lurrect{we Acklon: A1l Fright cameras were returned under CCA3L for rewdrk
and retest to ECH C-1881. ECH ({-1881) ta the low voltage power supplies
eliminates the erratic syncranization problem. TVE group part ne. has been
changed From 2204819-502 to S04 to denote camevas Lhat contazin Jow voltage
paver supply modifacation.



REVISED 5-7-B7

FHEA NO. _ 2.3,5,

CRITICALLTY L2

FAILURE HODE AND

FATLURE EFFECT
DN EHD FTEM

WC/WLA does nok respend Lo any
prmand via the A7 panel or the
plink.

%
1l Command Deteckar

Sync 5tri r.
E{uck ﬂiwgﬁr Chain
Sync henerakar.
2233000504
# Comeand Decode Logic,
Command Executisn Logic.
Locatinon Code Legic.
Camera Timing Logic. 2Z04BB-501
W Syne/Compand Receiver,
Q4384503
& Automatic Light fontrol.
2294943-505
W Powsr On/OFF Suilthin?.
Input ¥olkage Preregulaters.
Bulput- Yoltage Heguialore.
2995501
k7 DBL-OC Ceaverter Primary
Dscillatorf/Driver.
Gecgndary Rackifierss Filkers,
£994086-503
Haster Oscillatar
Z295527-1

I236R

an—t11¢ mation,
ens motign i.e.,

{1} Mo
{2} K

focus, zapm, oF irie.

(3) Loss of kigh or Tmw
rate of kravel Far
Pl

Lass of mi;siun
critical videc.

TOR —

18R -

UNIT . TYC/VLA
SHUTTLE CCTV BwWG MO.  2204R19-506,5087
CRITICAL IVEMS LIST RTAES]
SHEET [t orF 9 _
RATLONALE FOA ACEEPTANMCE
EATLURE HISTORY
TOR — Y¥773 - Log MD57# — TVC S/H DMA-S02

Flight Failura
Spacecraft Leval (5T5-3)

bescription:

™E nat synchronized for approsimately 38 minutes.
This problea occurad at celd temperature.
Syachranizatinn was regained at 290,

fause: Loss af phase Yock due to thewmal azsymetry of the 3,55 HHz Phasa
datactor.

i : CCA 39 has been issued dlrei:tln? ACA Lo incorpgrate the
heater and sync madhfications (ECH CCT B39] Lo all flight camera’s. TVL 0B
was modified accordingly. TVE group number has been wpdated fram group 502 to 506.

Y1779 - Log #576 — TYC S/H 014-502
Opscriptipn: Flight Failure (5T5-3)
Spacecraflt Level

DR was apened to follaw relay X1 — contacts 5 and @ failore on ase'y
2204885501 5/H FRIR.

fapse: WYL Tom vollage pswer :qu'Iy has ervatic synchronization at low
temperature. Relay failure result of excessively bigh turvent through conktacts
5 and B during reset command.

Cerrgctive Ackion: Removed and veplaced K} on the &5 board.
tow voltage power supply was reworked ko ECH-CMWB4I.
Refer ke TDA w6823 for complete Ristary &f errakic synchronization problem.

WhE59 - Log #0695 - TV 5/ D24-5D&

Desgription: Predaunch Test Failure

Box ipvel

Avbiient Environment
Automatic Tris goes From open ko close.
Caute-

Corrective Actioa: Mane - unit returned to KSL.

Problce couls not be duplicated after extensive Lesking.

2-2076 ., H

il



REVISED §-7-07

LURIT TUCANA
fHEA MO, _ 2,3.5, SHUTTLE {CTY Wiz HO. -
CRITLLAL LTEHS LIST
CRITICALITY el _ AHEET _ B & _ 9 .

FAILURE HODE AND
____CAlISE

FAILURE EFFECT
OK END [TEH

'WCAWLA doas not respend Lo any
mimand via the AT panel or the
1ink,

Ic

| Convand Detector
Sync 5trl .

ack Divider Chain

Sync banarater.
2291080 -504

* Command Decode Logic.
Command Executisn Logic,
Location Code Legic.

Canera Timing Logic. 2294881-507

| SyacsCommand Hereiver,
2¢90064-503

j Automatic Light Control.
2294A03-505

i Power On/DFf Swiktching,

[opul Yoltage Pre regu?ltnrs .

Output Yoltage Rapulators.
2994885501

OC-0C Comwverter Frisary
Gscill ator/Driver.

1™

Secondary Reckifiers! Filters.

20548806503
L3 Mazier Osciltator
2E9a5271-1

(1} Ha qm-tilt motien.

() Ho lens motian i.é..
focus, zonm, ©or Fris,

(3} Loss of high ar low
rate of trawe) for
PTu.

Worsk Case:
Lost aof mission
critical videp.

EAILARE HLSTNRY

RATIONALE FOR ACCEPTANCE

TOR - MEATD - Log S0722 - TWC $/N G2B-506

TOR -

Rescripbion:

Acceptance Test Fallure

Ambient Environment
Bou Level Test
Approxinately 47 seconds after initdial turs oa, the irigs close l:ul'l'lund wiuld he

qenevatas by TVC,
Cause;

generaked splkes an the POR Lina.

Corrective Action: H.V.P.5.
Tests indlcated problen solved.

Refer ka TDR WYZ35, Log #123. . .
The problem was atbtributed te improper lead dress af high voltage termminal.
These leads have been rerouted and extra bnsulatiom added at the HY tarninal

for 21t sen built units.

HI760 ~ Log S0B3B - TWC 54N Ddb-50K

Description:

Flight Failure, Spatecraft Level
515-8

vemoved from TVE and maw H.V.F_S.
rower supply returned to vender for Evaluation.

Interaal shork in Lhe high woltage power supp'ly {5/8 204Gk, which

installad.

During the Flight operations, oae tdme whep crew turned camera pn they had no
control of ALC and Gamna Functians,
Problem resalved ikself by reécycling power.

Cayse:

% A

After numerous operatons, the repurted conditlen was dyplicated on test
After 1witial turn on, camera would not except ALC, and Garma commands.

1t was found that the oulput of U331 Min & (MO F.F, veset on AZ board was set

in a high state.

Suspect devices A2 — b26, UBG, UG7, and UGA.

This shoutd rermally have bean reset Tow by either "PORM or
bit count BB pulses, afkér initial pawer Eurn=-an.

: Removed and veplaced Lhe following paris oa the A2 Soard
Lab analysis did nob indicated any defect with removed

Correctlve Ackion
Uzha, UGA, LUB?, and URE.
Parts,

- -

Problem has nol recurved after new parts were dnstalled.



REVISED 5-7-87

FHEA WO, __Z.3.5.

CRITLCALITY 2/2

L1101 IO/t
D HO- A8 19—

2 FOAB-EQT
SEET @0 OF _ 9

SHUTTLE CCTV
CRITICAL IFEMS LIST

FAILURE HIOE ANHD
CAUSE

FATLURE EFFECT
[TEH

VL/WLA does not respond ka any
onmard via the A7 panel pr the
plink.

G :
1 tu-na md Detactar

ne. Stripper.
{nch I!lﬂlar Chaia
nc Gengrakor.
T
2 Comnand Decode Logic,
Coomand Execution Legic.
Locatinn Code Laghe.

Camera Timing Lagh:. 2204R81-501

o]  SyncfCommand Receivar.
2494884-504

% Automatic Llght Controd.
2294803505

¥ Power OnJBFF Switchi
Input Volbage Preregulakors.
Dutput Voltage Regulators.
2 994685-501

4} ©BL-DC Converter Primary
OscillatorfOriver.
Secondary Reckifiers/ Filkers.
299480645~ ;{l

814 Master Oseillator
2295587-1

[236R

an—titt motion.
ens Kotion i.8.,

(1} Mo
2) &

focus, zoom, or fris.

(3} Loss of high ar Tow
rate of bravel for
PIL.

Lass of ml;siun

critical videe.

FAJLVURE HTSTORY

RATIOBALE FOR ACCEPTANCE -

TOR — AF938 = Log #0954 = TVL 5/8 031-606

Toh -

Descriptinn: Flight Fatlurs, Spacecraft Level
57514

Problem repart FYO-D34037
Mo video output

Caysp: Defective Relay K-1 on the Ab Board.

Corvective Actien: Cause due ko & Foreign condwctive particle temporarily
lodged betweer relay Veads snd hosrd P.C. bracsz.  Relay K-1 sent o product

assurance lab for analysis, report #A390%9, Humerous discrepancies were
found, none of which wera critical, :

8-3521 - Lag #1165 - T 5/M 030-508

Acceptanice Test Fallyre

Box Leval

Thermal Vac — Hot Envirgenent

Excessive supply currant, 1ost all DLRScamera 1ights and nutput video Information.

Cause:

0 ipbiont

Shorted capacitor CH4 pn AG board.

i C34 removed and replaced with new caEacitur. Froduct assurande

lab <ould not find a cause far shorked cap. (Report # 853214)
Considarad random Failure,

20T SN T



RE¥LSED 5-7-87

FHEA HD. _2.3 %,

CRITICALITY L2

LMIT _ TWLARA
MG HO. 2294919-506 . 50BF |

SHEET 9 oF __5 _

SHUTTLE CCTV
LRITELAL TTEHS LIST

FRELURE HGDE AKD
CAUSE

FAILURE EFFECY
O EHD ITEH

RATIONALE FOR ACCEPTANCE

VEALA does mob respond to any
pomand wia the 47 panel aor the
plink. :

¥

1 Comaand Dateckor
Sync Stripper.
Clock Divheer Chain
Sync Generator.
2294880-504

¢ Comuand Decode Logic.
Command Execution Logic.
Locakion Code Logic.

Camera Timing Logic. Z294881-501

1 Sync/Command Receiver.
2294884-503

% Autamatic Light Control.
2204843-505

i Power Onf0ff Suitthin?.
Input Yoitage Preregulators.
Output Yoltage Aegulators.
2954BA5-541

I DL=DL Convertar Frimary
Oscillator/Mriver.

Secondary Rectifierss Filters.

29%A8A6-503
13 Master Dscillatnr
229652T-1

(V) Mo pan-t11t motion.

(2) Ha tens motign i.|.,
facus, zoom, or iris,

(3) Lass of high or Jow
rats of traval for
PFU.

Worst Casa|
Loss of mission

critical videq,

g

OPERATIONAL EFFECTS

toss af vides. Possible losa of major mission phjeckives dee ko loss of KBS cameras
ar other required cameris.

CREW ACT1IONY

It poccible, continue RMS oparations wsing altemative visual cees,
CEEW THATNIKE

Crew cshould be trainad to uze possible altersatives to CCTV.
BISSTON COMSTRAINE

:E:re possible. procedures shauld ke designed zo they can be accomplished withgut



