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CRUSE

FATLURE EFFELT
ON £HO ITEH

EATIOMALE FOR ACCEPTANCE

"Pan or bilt limit swiktch fails in
a shortegd mode.

{1 Hercory reElay falls shoriad.

[T

Pan or tilt mavement will
be inhibited in Cw ar CWi
direction of stepper
aitar,

Morsk Caje;
Loss of elbow PTU

cntro b prevents
stowing tha RMS.

CE3IGY FEATURES

Tha heritage far Lhe PTU machanisms ix the dexsigng wied successFully on Lhe Lusar
Raver equipment on the Agolle 15, 16, and 17 missions.

A1 suppart bearings 4n Ltha azimuth ard elevakion axes are censervilively desigred
whes foapared Lo the lawnch load #awiranment.

The design was prepared by 2 detailed Finite element analysis of the skruciure,
takigg into atcount the derating fFor the fatigue cycles represented by EDI
missions. A series af developmental bests were conducied Lo verify the analybical
models For, the strocture and drive traln analyses. Keviews were teld at preliminary
design and critical design review lavels te avaleate bhe dasigns and vest data,

FThe FTU has been uied on 24 wistiong 3¢ Four boYkhead Yacatloms and at the RH5 elbon
lpcatlian withouwt a2 failuré in the drive Lrain, axis suppart mechanisns, or skruckure.

Tha mountimg grovisian from the PTU basa ie tLhe arbiter sirociore dod BMS g wis
analyzed lar worsbi-case landing loads énd showed adequite margins.
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LHLT PTh
Frola WO, _ 44.4.2 SHUTTLE CCTW WG KR, 2294022-502 503, 509
CRITECAL ITEMS L15T
CAEFICALITY 2118 SHEET 2 af ]
FALLURE HODE AND FALLLRE EFFECT
LA 04 EMO ETEM AATIONALE, FOR ACCEPTARCE
Pan ar Lilt Vlakd switich fails la Pam or Lilt mpwementl will | QUALTEICATEDH TESTS
a sharted mode. be jahibitad in £H or CWM .
direction of stepper For Qualidicatlon lest Flow, sea Fable 2 located at the framt of this hook.
{10 Hertury retay Fails sharted. nglidsr.
bersi Cases

loss of elbow PTU
cantr¢ ] pravents
stowing the RHS5.
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(17T SR 3 (T
. _ 4442 SHUTTLE CCTV DWG hi. £294822=502,502.504 -
FHLA 30 CRITSCAL TTEMS LISK
CrIVIEALITY _2AIR SMEET _ 3. . oF 7

FATLUAE HAOE AND
o [ALSE

FAILURE EFFECT
O END JEEMN

RATIOHALE FOR ATCEFTAMCE

Pan ar Lilt Timik switch Talls in
3 shorted mods.

(1] Hercury ralay Fails sharled.

iR

Fan or 111% muvement will
ke inhibited in CH or LW
direzvipa of skepper
makor.

Worst Case:

toss pf elbox PTI
contrp] prevents
stolng the RMS.

ALCERTAMCE TEST

The CETV cystoms® PTU % subjectad directly, without wibration iselators which might
be wsed ip their nerwal installetion, to the Follewing testing:

+ Vibratian: 20-60Ha; 3 dBAApt-rise Trom 0.0) 62z
B0-350 Hz: 0.04 &% e
350-250 Mi; =3 gi/10 Oci-slope

Test Duralign:
Test Level:

1 Minute par Axiz
6.6 Grms

* Thernal Vatuun: In a p‘renure of 1X10°5 Tarr, the temperature shall be as

FalTuws !

1259 F; Time to stablize equipment plus ¥ hawr
25" F. Time te ytablize equipsent ptus ¥ hour
b25" F: Time to sktablize equipment plus ¥ hoor

The FTU may nol have baen sobjected to Lhe vacumh condilion.,

Fer dccoptante Test Flow, see Table 1 tocatad ab the Front of this book.

DPEXATIONA, TESTS
TR MIEFETE VEFTFy that CETY componznts are aperatioual, a test mist yerify Lhe
i2alth of al) the coomand related components from bhe FHS {AINY) panel switch,
tdhr'u:gh th%ltut_l. rl.hrnua:h tl.lu: ¥ Iigﬁg te the Carera/PTU, to the Canara/PIU comand
ecader. & test wast alsp verif camara's abllity to dse t .
ability ba reute video, and tie logitnr's ability to dignlaypﬁdeu? “;d:?iilli.; l:..--@:s's'lt5
woubd be performed to werlfy the MO coaward path.

Pre-Launch on Orbilter Test fIn-Fbight -Test
{HOTE ;

In-FVight testing of the elbaw camera/PTH wust not be conduc bed

a5 the crit lﬂ“inti:rferan:e is prewi:t.] 4 Tong

Vo Puwer DCTY System, '

2. Vla the PHS pancl, select a manktor is destinit o and the camera ander
test as source.

3- Send "Camora Power On* comand from PHS panel.

4. Select “External Syrc™ om monltor.,

5 Nbserve vides displayed on monitor, dote that, if videa ap manitor is
sychrondred {1.e,, stible rastarg. then this Tedicates bhat the canara
it recelving comosite sync from the RCW and Chat the Canera is producing
syrichoni zed videp,

&. Lend Pan, Tilt, Focus, 7oom, ALC. and BAMMA commands and visually [either
vla the mnttor or direct observation} verify aperatbon.

L Select downllak as destinat fon apd camera tder test as Source,

8. Obserye video routed Lo down)ink.

9. Send *Caumira Powerr QFF" command wia FIG pame |,

1. Bupeat Stops 1 through 9, encopt J2sue covmands via the HOM capand path,

4294 This proves that the CCIY equipiment 15 operal bonal.
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FMLA M. 4442

LRILCALETY 2f1n

HIT [ T]

SHUNTLE CCTW DME 0. EL4AZZ-ED2, 503,504
CRETICAL 10EMS LIST
SIEET F| (IT3 !

FAILURE MDDE AND

FATLURE EFFECT
OH_EnD ITEH

BATIMALE FOR ALCEFTANCE

E
Fan or ET0L Vimwk twitch 413ils in
# shorted mods.

(1) Hercuvy rilay falbs shorted,

Pan or Lilt sowenent will
be Inkibited in CH ur Chd
direction of skepper

o ke,

Worsk €asa;

Loss of elbhow PTU
contri ) prevents
stowing kha RMS.

DASLHSPECTION

Pracuremeal Contrpl - The PTU EEE Parts and hardwara items jre procured 1rom
spprovid wendors dnd suppliers, which seet the requiremants set Fortk fa Lhe €CTV
contracl and fuality Plan Hork Statement (H3-2503136). Resident DCAS parspangl
revien d:l pracarement duruneats Lo establish Lhe need For GSI on Selecled parks
(Pal G173

[aioning |aspeckion and Sterage ~ Inconisg Quality inspections are made an all
receivid matarials gad parts. Aasulls are recorded by lat and rotaioed In Tila by
drawing and coalrol auschers for fulure reference and traceabilivy. All EEE parts
are subjected to facoming dcceplanck tests as cailed far in PAL gli - [nceming
Inspaction fest Enstructions. Encoming Flighi parts are further processed in
dcrurdonce with RCA 1046664 — Preconditioning ang Atceptance Reyuirements for
Elestronic Parts, with the exception that DPA and PIND Eesting is pot parformed.
HMechonical ikans are inspecied per PAL 316 = Jncomwng Inspaction lastractions far
mechenical Vtanms, PAL 305 - [ncomimg Quality Cantrol [nepection Fastruclion, and
PAL 412 — Proceoure for Frﬂ:assinu-?ncnninq or Porchased Parks Degignated for
Flight Usa. hAccegled ltems ara delivered o Material Contralled Stores and retsined
uiler specifiod conditions until fabricatisn is vequired. MHon-coafarming materials
are held for Malerial Review Board {MEB} dispasitian. (PAL 307, PAL EQC-511).

= Pridgr ta the starl of PTU board assenbly, al1 items are
veri fied ko be carreck by steck room personnel, as [he Vtems are accomulated to Ferm
# kil The items aré varifisd agaim by bhe operalor who assewbles bhe kib by
checking against the as-built-partis-1ks5k tnBPr]. DCAS Mandalory lnspection Points
are dasignated far sl pristed circuil, wire wrap and welded wira boards, plus
harngss connectors fur sulderiag wiriag, crlmping, selder splices and quality
workodnship priae ta caating of the cooposent side of boards and sleeving of
harnesses.

Specific PTU boeand asupmbly ard test imstructions are provided in drawing nakes, and
applicable documenis are called out in Lhe Fabricalion Procedure acd Hecord
(FPR-2204822) an parts Tisl PL 2294022, FThes& include wirte condeciion Lisk 2195501,
Frocess Standard RIV-566 224DA1. Frocess Standard - Bandiaqg elcra Fape 7200859,
Specification Soldering 2280749, SpeciFicatian Hane Flale Applicatiocn 1980167,
Specification ~ Crimping 2260800, Specification - Banding ann Staking 2200478,
SpecyFication — Urethane coating 2ZZRDATY, Specilicategn - lacking evnponng 2026116,
Jpecification Epony Adhesive 2810985, Specificalion — Harking 2230674, Specificalion-
Warkmapship BO3809S, Specification Bonding and 3taking 2260875,
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FHEA no, _ - 4.44.2

CRITICALITY _ 2fIR

1T (]
SHUNTLE €LTV WG MO, £204022-507 503,504

CRETICAL ITEMS LIST
SKFET __ & = OF _ 7

FRILURE MODE Akt
CALSE

FATLIME EFFECT
OH END_TTEM

PFan or tilL 1imit switeh Fails in
a shorted mode.

11} Hercury relay Fails sharked.

D230k

Pas opr L1TL movewosat will
ba inhibited in €H ar (kW

diricklon of stepper
motar.

Worsk Case:
1054 of ¢lhow PTU

conkral prevents
stowing the EMS.

RATIOMALE FOR ALCCPTAHCE

DA/ THSPECTION

FIU Assemb] v and Test — An opan bak Lest i parfarmed per TP-IT-2204A22, and an Acceplanca
Yest per VP-AN-1294822, including vibration and therma] vacuum. Torgues are specified amd
witngsied, traceabllily mombers are recorded and calibraled toals ave cheeked grioe

kp use. RCA (ualily and DLAS inspections are performed at the completion of

spacified FPR operations io accordance with Paf-204, #AE-20%, PAL 206 and PAL 2]7.

DCAS personnel witness PFU button-up and critical Lorquing. HRCA and OCAS personnel
nonikor acceplance tesls aad review the test datafrosolts.  Thate persannal alie

inspect For conlermance afier all repair, remprk and retesi.

paration for Shipment - The FEJ 13 packaged sccarding Lo [CTY Lebter 80YY and
22608746, Process standard for Fackaging and dlandlinn quigalinet. ANl related

‘docunentation including asseably drawings, Parts 1iskt, ABPL, Test Data, etr, 15

:T]iilerel #nd held 1n 2 documentalion Felder assigned specifically ta each assanbly.
his Folder iz retalozd for reference. An CIOP is preparea fur evach BIY in
accordance with the requirements of WS- 2693126, #CA OC and DCAS personas] wilness

croting. packaging, packing and marking, asd review ihe EIOP Tur vompleteness and
acCurdcy.

4286 ¢ (N S e
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FHEA np, 349412

CRITICALITY /1R

UNIT Pl
SHUTTLE CLTV kG HE. c294B2 ¢-507, 501, 504

CRITECAL TFEMS LIST
SHEET (4] aF I

FAILURE HODE Avth

FATURE EFFECT
DN END TTEH

RATIOMALE FOR ACCEPTAMCE

CALISE :
Pan ar tilL Timit smiteh F25%s5 Wn
3 shoried mode.

(M HMercury relay Fails shoried.

14

Pan or tilt movement will
ba inhikited in CW or O
divectian of sieppar
motar.

Horsk fase:

|luss of elbaw ¢TI
contro ) prevents
stowing Lhe RMS.

FALLUAE HISEQEY
TER AQ2#6 Lag MI910 PFU S/HD3S-503

Descriptipn: Acceptance Test Failure, Bax Level Vibratian Enviconment. After unit

panned in ond direction (pan-right} successdully, it wauld net wove off mechaalcal
stop whan conmandad.

{ausg:
magn ek

Arimulh n?netﬁ polarlzed facorrecily, aad insufficient shimmipg betwaen
and turn-off switch for 2-axis.

Azimuth magne1s repalarized and the nagnatic asspnlly was

reshimmad.

IOk 2237 Log #8850 PIU S/HD31-503

! Acceptance Teod Failwre, Hos level, Wibration Eavirommenil Unit Failed o

reverse rokalian ua pap funcdian dering Z-axli wibratlon.

Caaig:

Switches 31 ang 52 out of adjuslmant.
e ALtion: Shims addad tp switehes. Tast profedure ECH [CCT 1322) writien Lo

clarify switeh adjugtment,

TOR W59D6 Log #OTO1 PTU S/HOZ4-503

Acceptante Test Faiurs, Boa Level, Ambient Eaviromment. PTU will nat

D P
pan in CW/COM poasition.

LOVSE;

5V switch wilt mal wpen or clase.

Currective Aciig): Replaie defeclive 51 smiloh.
TDA C4TOD Lag #2087 PIL 5/HD21-503

Description: Flight Failure, Spacecrafl Level. 515510 (3] I:arlﬁl'.; { was panned
right near stop snd would npt pan left.

Lause: Aromally cowld notl be duplicated during eaxtensive enviranmental Lestiag-

{acreciive Action: This 1DH was clased an the basis that tha pan cosdition could aot
b duplicated during extensiwve lesting.

4297
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FHEA NO. _AA42

CRITICALITY _2£1R

LNET PTU
SHUTTLE CCTV OwWE HE. 2F9ARZF-E0F BOY, Gy

CRITICAL ITEMWS LIST
SHEET ¥ or ?

FAILURE HODE AMB
CMLSE

FAILURE EFFECT
o EHD FTEM

BATIOHALE FOR ACCEPTANCE

Pan or tilt 1imit ewilzh da¥ks 0
a shurbted mode,

11} Hercury relay Fails shoried.

i

Pan or tilL moveamant will
ke ishigited in (W or LM
direction of stapper
notar,

WDk Case:

Loss of elbow PTU
contye | presswis
stowhnng the RMG,

OPERATIONAL EFFECTS

Loss of ability be positien e elbow camera. Possible 4nability Lo stiw tha RHS 1
the elbuw camera physically imlorferas with & payload. 1F RHS cannot be 5Eowed L2
pork payload bay door cannet be closed. Loss aF crew and vehicle.

CEEN ACT M5

Perform EWA to repogition the wlbowe camera, use RHS i iti
e tioan in repas ' madion to reposition the camera,

LHEW FRAIRTHE.

Crew should be trained is cantiagency EVA and RHS operations procedures.

H13SI0H CONSTRAINT

Do oot wanifast alkow uﬁﬂra far any flight where the payload and the elbow comera

can Inlerfera with pach other (for any pas or Lilk angleb. If the canera sust b
flown de nok change the cameca positian watil the interfering payload is de:]are:.

408 oy EAfE



