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FHEA HO. 44.1.2

CRLIECALLTY /1R

UNLT  ___ FTU_
SHUTILE {CTY OWG KO, 2204827 602,543, 504

CRITICAL ITEMS LISK B
SHEET 1 ¥ .7

" TFATLURE HODE AND
_ CBUSE

FACLURE EFFECT
g4 EMD TTEH

RATEOMALE FDH ACCEPTAMCE

Lyss of azimuth Jpan) drive dug ta
A nechanical Failure.

= #ptor Tailure

= Guar Haad Failuee

= Gear Box Faibure

= Beariag Failure

v Pan-tilt sotion in
respanse o coumands.

Harst fase:
lase of elbow PTU

contred prevesis
sigwing Lhe RHS.

DESELN FEATURES

The heritage for the PIU mechenisms is tha designs uvsed successfully on Lhe Lunar
Rovar equipmend am the dpalig 18, 16, and 17 nissions.

All support bearings ie the wzimuth and elevalion sres are consarvalively designed
when compared ka the launch Voud anviranment.

Tha design was preparad by o detailad finile glemeni analysis of the struciuce,
Laking inka account the Jersting Fur the fatigue cypoles rapresented by 100

miscions. A saries of developmenial tasts were conductod Lo ver fy the analykical
wodels for the structure and urive Lrain analyses. Aeviews were hald at pra iminary
design and crilical design reviee Yevels lo evaluale Lhe designs and test data.

The FFU has been wsed oan 24 missions at Four bulkhead lecatlans and st the BMS olbow
Vacation without a failure {n Lhe drive train, acis suppart aechanisas, or strocture.

The movnting provision fruwn the PTU bass to the orbiter structure and KMS arm was
analyred dar worsi—rase laading Jaads and showed adequate narging,
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’ WHIT [l 1]
FHEA Hi. 4412 JHUTILE {CTV DHG M. 220402 0p2 <07, 504
CRITICAL [1EHWS LIST

CRITIEALITY 2/ SHEET g oF i

FALILUAE ROOE aAnd FATLURE EFFECT
E—.1 ]2 Df ERG LTEM - EATIOMGLE PR ACCEPTANCE

Luss ol azimubth (pan) drive due Lo Ho Par-tilt mokion in QUALITICATION I[EST

a2 machanical Failure. respoasg Lo cowmands.

- Hulur Failure Far {Qualitication Tesy Flow, see Rable 2 located at the fronk of Lhis baok.

— Bear llead Failure Howst Case:

- Gear Bax Failure Less of elbow PTO

- h Bearing. Faibure centrol prevents

stowing the &HS. -

U/ K 42 TV W
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FHEA NIk 44.12

(REFICALITY __271R

UHIT FTU
SHITTLE CCTY ind; WU, 2B Z-RDZ 50 504

CRITICAL IFEMS LISE
SHEEY J o 1

FALILURE HOOE AMD
CAlSE R

loiz o1 azimuth |pan}t drive due ko

d mechanical failore.
- Motor Farvlure

- Gedar Haad Failure
- Gear Box Failure
- A Bearing Failure

1R

FAILURL EFFECT

| Db EWO ITEH
Mo FPaa-tilt motiom in
rEsponsd 10 Coownands.

borst Lase:

Loss of elbow PT
cantral prevenks

stowing tha AHS.

4261

RAFTORALE FOR ACCEFTANCE

ACCEPTANCE VESK

The CCTY systams' PTU iy subjected divectly, withoub vibratioe isolaters which mighk
ke used n thair normal installatfon, to 1ha Following testing:

s Vibration: 20-BUHz = 1 di/Ngt-vise from 0.01 62 Az
A0~-350 He; | 0.64 G°/Hx
150=750 Hz: =i dBAYD Dct-tlepe
Test Duration; ) Minute per Aais
lest Lewel: 6.6 Grmi

# fhermal Yacows: la 4 pressure of %107 Tarr, the tanperature shall be at
fallows:

125* F: Time to siablize equipment phus | hour
25* F: Time ta siablizé eguipmenk plus | hour
128 F; Time to stablize egquipment plus 1 hour

The T may not have beca wob jected €0 ihe vacuuw condilian.

For Acteplance Tesi Flaw, see Table b lacated at the fronl of Lhis book.

OFERATTONAL TESTS :
N G7a Wy that CCTY companents are operational, 4 kest nust wrify the
health of all the command related comporants from Eke PIS {ATAT) panel switch,
through the ACY, through the sync lines to the Camera/PIW, ta the Comerp/PTV comsand
decoder. Tiw test musk alsa verify the camra's abl 1ty to produce videa, the ¥SU's
ability to rvule video, and the nonltor's ahility to display videa. A similar tost
would be perfarmed ko verify the MM command pat h.

Fre-Launech mn Orbi ter Test/In-F1ight Test

(MOTE:  In-Flight testlnq of the alhow camcra /PTH oust ot be corducted as icng
45 the crit 171 Interfe.ence 15 present.]

1. Power CCTY System.

2. ¥la the M5 pasel, select 4 monitor as destination and the camera uhder
test as source.

3. send "Camera Pover On* comand fram FHS panel.

4. Select “External Sync® an mondtor,

5. Dbserve wideo displayed vn manitor, Hote that  1F wirdeo pn mandbor ic
synchronized (l.e., stable raster), than this Indicates Lhat the camera
is receiviag conposite sync From tlee REU and that the camera is prodix: ing
s¥mchronized vileo.

6. Send Pan, THIE, Focus, Zow, ALE, and GAMMA conmands and visualdy {@ither
wia Lhe monitor oy direct cbcervation) verify operation.

7. Select downlink as destinat lon and canera under Fest as SONFCE.

A. Obigrve video routed Lo downling,

D, Send "Cancera Paver BFF* command via Pl P b

0. Repeat Skeps 3 chrough 2 exCapt issue commands via Lhe A command palh.

Thlie Arioee Yhabk T @OTa o fo— o



REVISION 5-7-87

FHEA MO, 1412

CHITICALITY _ 2SR

WKIT I -
SHUTILE LCTY bW WY, 2294822502507 504

CRITICAL NTEMS LEST
SHEEY 4 OF 3 -

FATILURE HOOE AND
LAUSE

FALLURE EFFECT
{4 EN0 [REH

EATINHALE FOR ACCEPTANCE

luss of 3zimuth (pan} drive due to

i swechanical Failure,
- Mator Failure

- Gedr Head Fakfure
- Gedr Bax Failura
- h Bearing Failure

[ *a 111§

worst Cose:
Laes of &lbow PIU

o Pan—-tilt mokion in
respensd Lo Commands,

comtrol prevamts
Ehawing ihe RNS.

ga_INSPECTION

- Tha PTU EEE Parts and bardware iblems ace procyred From
appraved vendors and suppliers, which meel tke vequirements set borth in the CCTY
contracl ard Quality Plan Work Statement (WS-2503176). Resideat DCAS personnel
review al1 procurement daceaents ko establish the need tor GiI pa seleciod parts
(P&l 51T,

lacening lospection pnd Storaye - Incoming Qual ity inspections are made gn all
feceived materials and parii. Résulbs are recorded by lob and ratained in file by
drawing and conbral numbers Jor fublure reference and Lraceabibity. a1l EEE paris
are subjected to imconiag acceptance besks as called For in PAl 315 = [ncomiag
Inspection Test Lnsiruclians. DIncoming flight parts ard further proceyses jn
accordance with ACA 1846684 = Preondikioning and Acceplanca Hequirements for
Etectronic farts, with the aaceprion that OPA and PIND vesting iy not perfarmed.
Mechanical itewms are inspacied per PAL 316 — Inconing Lnspection Instructions for
mechanical items, PAI 385 - lucoming Quality Coawral laspeciion Instroctien, and
Pial 612 - Procedure For Processing [ncuming or Purchased Parls Designated far
Flighi Use. Accapted vtems are delivered Lo Halerial Controlled Stores and retained
wnder specified condidions unkil Ffabrication is required. Mon-conforming matarials
dre beVd for Haterial #eview Doard [HAH) disposiktion. (PAL 307, Pal JQC-531).

b - Prior o Lhe siart of PTU baard asseably, all items ace
verifigd Lo be correct by stock room perstemel, as Lha iteas ara accumalaled to form
a kit. The ilems are verificd again by the aperdler wha assenbles the kit b :
checking against the as-builb-parts-Vist [(AKPFI). DCAS Mandatary Inspecticn Foints
are designated For all printed circoit, wirg wrap and welded wicre bgards, e]us
harness connectors for soldering wiring, crimping, soldér splices and quality
wirhmanship pryar to ceating of Lhe component side of boards and sleevimg of
harnesses,

Spacific PTU bgard assembly and 1est imstroctions are pravidad in #rawing nakes, and
applicable documents are cailed oul in Lhe Fabrycalion Procedure and Record
{fPA-ZEHIBZ2Y and parts VhsL PL 2294872, These includd wice cannectinm |ist 2895901,
Process Standard RIV-565 2ZHDR|, Pracess Standard - Boadiay elcra Fape 22E00AY,
Specifiration Soldering 2280049, Specification Nume Plata Apalicatisn 1040157,
Specitication - Crimping 2200880, Specification — Bauding and Staking 22HDATE,
Specification = Urethang costing 2280877, Specificalian = lacking conpouns PO26146,
SpeciFication Epowy Adhesive 2010985, Specification - Harking 2200876, Specificelion—
Harkmanship BO30035, 3pecification Boading and Staking Z2HOATS.

4284 ¢, o U
e 9
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FHEA NG, 44,12

CKITICALETY _ 2F1R

UNIT PTU

OWG 0, Z294B27-502, 501,504
SHEEN 5 oF i

SHUTTLE CCTV
CRITICAL TTEMS LIST

FAILURE hODE AKD
CalsE

FAIURE ENFELT
0 [HD ITEH

Loss of arimuth {gan] drive due o
i mechanical Failure.

- Holar Failure

- Gear Head Failura

— Gaar Hoa Failure

~ A Bearing Failure

—BATIONALE FDA ACCEFTARKCE

Ne Pan-Lile motlan in
response ko cotmands.

Horsd Lasg:

Loss af #lbow PTU
cantral pravents
stowing tha AHS.

04 IMSPECTRON {Continuad)

EIU éssewhly jnd Test - An open bow best 1s performed per 1P-1T-2394822, and an AccepLamce
Test per TP-AT-2294827, including wibratiom and therma) vacuum. Tarques are specified and
wilnessed, Vraceability numbérs are recorded and calibraled tanls are checked priar

€0 wy#. RCA Quality amd NCAS inspections are gerformed at the conplel ian of

specified FPH operat1oas in accordance with PAL-204, PAI-205, PAl 206 and FAI 217.

OCAS persgonet wilness PTU bubton-up ana critical tarquing, RCA QC and DCAS persanaszl
qokitar scceptance tesls ond véview the test datafresulis. Thess gerzoonel alsn

bnspect 4fter a1l repair, rework and retest.

Pregacation for Shjgment — The PIU bs packaged acoording to CCIV Latter 2011 and
£ZA0746, Pravess standard for Packiging and Handling guidelinas. A1) relabed
documeatation including sssembly drawings, Parts List, MAPL, lest Dita, ekc, is
gathered and held in 2 documentalian Falder assigned specifically ta each assembly.
This Folder is retained for refareace. 4&n EEDP ?2 preépared For each PTU in
dccardance with ihe requiremeats of HS-2S03176. RCA QL and DCAS personnel wilneys
craling, packaging, peching ans marilnyg, and review the EIOP For conpleleness and
ACiuraty,



FHEA ND. 4141.2

CHINICALITY 2718

SHUTILE CLw
CRITICAL ITEMS LISTY

REVISEON 5-7-B7

UHET Bru
WG b0 2293827 507 503,504
SHEETY E OF 4

FAELURE HOUE AND
LAUSE

FATIURE EFFELT .
OH W8 ETEH

Loss of azimuth (panl drive due ia
& mechanical Failure.

- Hoor tailure

- bear Hegd Failure

- Lewr Ups Failours

- A Bearing Failure

LIF a1

Ho Pan-Lilk mation in
responid L cwnmandsy,

Horst Case:
loss of albow PTU

conkrel prevents
sluwing the AHS.

FAFLURE HISTORY
HOME .
266 o v Vi

BATIGHALE FOR ACCEPFANCE
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THEA ND. __ 4,417

CRITICALITY _ 2/1R

LMLE [ ]

SHUTTLE COTY WG NO. 2204R2Z-%02 503 503
CRITICAL ITEMS LISI '
SHEET 7 oF 7

FAILURE MOAE AND
CHlSE

FAELURE EFFECT
O EHG [TEN

loss of aziouth {pan) drive due 1g

a mechanical Fallurs.
- MoLor Faiture

— fiear Jlead Failure
— Gear 8ax Failure
~ A Bearing Failurg

Ma Far~LiTk motfon ia
roipunse ko commands.

Morsd {oge:
Loss of glbow PTU

canlrol prevants
stowing Lhe HHS.

. RALIOHALE FOR ACCEPTANCE _.
QPERATIONAL EFFECTS

Loss of abiVity to position the albow ramerg. Pozsible inabitity to stow the RHS if
the albow camera physically interferes with a payload, 1F ANS caraot be slbowsd Ehe
port payload bay door canadl be closad. loss &f crew and vwehicle,

CREH ACTIONS

Perfora E¥A Lo repasitioa the albow camera, awte BHS mokign Lo repositlen the Camera,
or jettison the RMS.

CREW TRALNING

Crew should be trainad in contingescy EVA and RHS operatioas proceduras .

HESSI0H COMSTRAEHT

0o not sanifest &lbow canera Far any flight where tha [':aylnad and Lhe #1bow camera
£an interfere with wach other [far aay pan or kily angle), If Lha cenerd must be
flinm do not change lhe camera pasitios until the interfering payload is deploped .



