REVISED 11-3-856

FHEA MO, _ BZBI

CRITICALITY 222

UNET  _ TNCYCLd
THUTTLE {CTV DwG W0, _ F294BYa-SDE, SOAF

CAITLCAL ITEMS LIST =
: SHEET | 0F 10 .

FAILURE MODE AND

FAILURE EFFELT
a4 EMND 13EH

RATIOMALE FORk ALLEPIANCE

o055 of Iric Fumckion [Bechamieall.
055 of Foom Funckion [Mechanical).
o055 of Focuk Functian {Mechanfcall.

A

« Matar Faslure

- Gear Train Failure
- Leas Failure

L350

Inabilily ta conirnl
focus, zoom, er iris.

Loss of ni;:iun critical
video.

DESK(M FPATURES

The TVC/ALenx Assembly ii camprised of 16 electrical svhassemblies; 13} subasseab]ies
are RCA Aatro desbpned and Fabrlcatad using standard printpd-circuit board bype uf
canstruction. The remainimg thréw asseoblias, high voltage power supply. ascillatar,
and stepper molors, are veador suppllad romponesds which kave been specyfied amd
perchased attnrd1l? An RCA Specificabion Contral Drawings (5CDs) prepared by angl-
neering and rellabllity assuranze. Specifications per the SC0 are prepared te
asiablish the destga, performence, tést, qualificalion, and acceptanie requirdamants
for a pracured plece of equipment.

Parts, waterials, procasies, snd dasign guidelines for the Shuttle CCTV program are
specified in accordance with RCA 2295503. This documenk defines khe prograe require-
rents for selaction and contval of EEE parte. To the maximum pxient, and conslskent
with availabibity, all parts have baea selecind From mllitary specifications at the
JAN level, as a mimimom. In aodition Lo kha puarall telectiom criteria, a subsek of
general purposd preferrad paris hay been deflined by this dacument and the RLA Gowern-
yeal Systens Pivision Stasdard Parls Lisi. In the case of the (M0S and TTL Fomlly of
microcirculbs, devices ave screened and tested to bhe HIL-STD-883C equivalent and
procured under Lhe designatiens of MI-REL/IWG and 3KC 54L% lrom RCAR-S50 and Texas
Insirumants Corp, rasperiively, Parls not isclwded in the sbowe documents have baan
vied in Lhe design anly afier 3 nonttandard item approval farm {HSIAF) has beea pra-
pargd, submitted Lo Re iahi]it! Assurance Enpgineering (RAE) one appraved for use im
the specliic applleation{s} defined in ihe HSIAF by MASA-JSC.

Horst-Case Circuit Analyses have been parformed and decuresied For aldl circuit
designs 1o dempnsbrate that sufFicient operating warginy enist far all ng:ratinn
condiEions. The analysis was nerst case—in thal the value for pach of 1 vari able
paraselers was seb to limits that will drive the output to a wanimum {or minisem] .’

A cpnponent :ﬂpli:allnu review and analysis was conducted ke werify that Lhe appl bgd
stress on each plece part by the Lemperature exiramas identified with environmenkal
qualifleation Lesklng doss sat emceed Lhe siress derating valves identified io RLA
2205503,

Is additian, an objeclive enamination of tha design was parisrwed through 2 PR and
(DA to verify that Lhe TWC/lens assembly met spacification and costractual rEquire—
nente.
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: REVISED 1i1-1-86

UHIT  _ TYCsla,.,
FHEA WO. _ B.2.6&72 - SHUTTLE CCTV PG WO, 2294819-506, SORS
CAITICAL ITEHS L15T 1-
CRITICALLTY i SHEET 2 |I:II" 11
FATLURE HODE AND FAILURE EFFECT _
CAUSE O Ehll ITEH : EATIOHALE FOR ACCEFTANLE
Loess of Lris Function IHechanical). | Inabiliby Lo control DESIGH FEATURES (Continuad)
less of Zoom Function {Hechanicall. focus, zomm, ar iris,
lass of Focwus Function [Mechanical]. The general arrangemenl of the leas assembly is to pravide an integrated housing,
' B matgr, and cblrcult bosrd pachage which can accommodake various commercially availabla
[N} Loss of mission critfical lenses, Enphasis is placed on accessibility of the lens, ily drive conpenents, and
- Matar Failure -videa. Vimit stops. Componenis within the lens assepbly have been modudarized, sarving both
= Gear Tradn Failure : the MLA, CLA, and WEA assenblhes,

= Lens Failure
Ehe Jens housing skructwre is a pne-piece casting designed Lo winimize machiming and
provide & rugyed dimeasionally stable mounting for the aptical composents. The housisg
is im the form of a right angle. The vertical member interfaces with Lhe front surface
of the fLumera amd the horizonial mecher supparts the drive wators sn the uppar turface
with Lhe Fens Function circuiy bgards in & cavily on the unuerside. .

[ ] .

Lens_Funct lon Drive Trai

The bris, zoom, and focus drives are bdentical in concept; the only difference is the
lower gear ratlo in the iris train ts provida the 2.B-gecand end-to-end traval capa—
hilily necessary for the ALD operakien.

The Lakde {on vexl payel shows Lhe drive Lrala parsmetars wilh owearall lerque margins
fer Lhe thres Tens funclions, ;

The matsrfgear heads are nounted oa the lens howsing rather Lhan on Lhe lens, to peErmi t
the desired lens interchangeability for the Shutkle mission wilh minimua impact on Lhe
atkual lenses,

¥arious Lyper of mokors were considered For this applicatian, trading af f sizre, power,
weight, control-chrcult complexity, command capabitity, and gualification status. The
brushless and stepper—molor types fil the package and power reguiremenis, Lhe JaLkimr
iy Frel‘errﬂ because of its simplicity, reliability, and space-qualified stalus.
The selecked stepper motor {a slze-8, Alnico-5 pnle-pre:e, permanent-naynel skepper)
is maied with a gpur train gearhead. Both waits are manuFaziured by Monaro Mabor Co,
A JAB-diamatral-pilch (48-DP) spur gear on Lhe gearhead cubtput shaft meshes directly
1|rith Lhe gears which ara a2 part of the rpem, focus, and iris ring funckion: om the
N3 gear.
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REVISED 11-3-8A

UNIT TYNCATLA
FREA NO. __B.28.2 ' SHUTTLE LCTV OHG M PRLTTIPE] T KT
CRIFICAL 1TEMS LIST _229962)-503
CRETICALDTY b SHEET K| ar _11
FAILURE MIDE AND FAlLURE EFFECT
CALSE 1'EN - EaTIDALE TOR dCCEPTANCE
Loss of Iris Yunction (Hechanicall. | Inabillty to conirsl DESIEH FEATURES {{oatinued}
Less of 2oom Fusctien (HMechanical). | facus, 200m, Or iris.
Lass of Focus Fenclion {Mechanical). LEHS DRIVE TRAIM PARAMETERS
Lass af mission criticel
- Hotar Failure widen. Tine End-| Input Lass hiet
= Gear Tralin Fallere Drivaf Comporenl { Travel to-Erdd  |larque [Ratio Mo, (Efficiency]Torque |lorgue
- Lens Faiture [degrees}{{secands] | (az—In)jer Testh (%) {pz-in)| (vz-in)
Hoter - - - - 0.2
Gearhead n.27 70 811} .7 | 4.4
2ot 150 6.6
Gearhpad
Dutpul Gear 8.4 S0 { 2.2 | 52.0
o6
Lens fbar 156 m.a
L ) Torque Hargin
B.20h:
Hoter - - - - 0.2?7
Gearhead n.zr af: aa 2.6 1 1.3
Focus 282 1.5
Gearhead
Dutput Laar 10.3 Al 1] .0
96
Lens Gear 156 10.0
Tergue Raryin
31
Hotar - - - - a.2r
Gearhead a.2r dg: | 1] 2.6 ] 0.3
Irls 185 2.a
Gearhead
Output Lear 10.3 LA | 1.1 ] 0.0
a6
Lens Gaar 156 - 5.8
Tarywe Hargia
631
- b

k2SR
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AEYT3ED 11-3-86

: uNIT TCACLY
FHiEA aD. _ 5.d.6.2 SHUTTLE CCIV 1 2294819-506, 50687
CRITICAL [TEWS LIST T RS
CRITICALITY 2rr SHEETY 1| oF h]
FAILURE BIDE AN FATLURE EFFECY
CADSE O END JTEH EAT]OMALE FOR ACCEPTANCE
Lass af 1rit Function {Machaniealy. | Inability to conktrol Marrpw &nple Yoom Lens Assembly
Loss aof Zeom Function {Mechasical}. ] focus, zoom, or iris.
Loss af Focus Fuschion (Mechanical). The Tens utilized im the HLA and CLA 45 & Y9 o to 1868 o Canon varifocal (200m) léns
Harsk €ase: with & minimue F-stop of |.E to V-020 and & Tully (losed position. By design Lhe
CLA Loss of mlssion eritical Tens selected aFler nwch evaluatien was a high quality commercially available unik
- Matar Failure videa, procured to & Shotthe CCTV spacification
— Gear Train Failure .
- Lens Failure : The veandor item {5 speciFled to iacluda only materials ard lubricanks which meet

Lhe RCA and STS approved 1itks: aad Tinal cleaning, asseably, and Twbricakion Is
compleled in the pltamt under ACA Field qualily controls.

fhe lens has been exposed Lo developmental tesling and qualification lesti..ng (1
requirsd for tha 5TS cable and earge bay environments.

Thiz azcambly haz bean used on »1} 515 developmenial and pperations] misgions.

QUALTFICATEON TEST

For Qualbfication Tect Flaw, zee Tabls 2 located at the frant of this bock.

a215R G128
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REVISED 11-3-B&

[TECT B b £ (o
FHER 3. _ B2B2 SHUTTLE {CT Pwi W_  _ F204E19 %DR, SDAS
CRITICAL ITEHS LIST =
CRLFICALLTY 22 SWEEY __ & . OF  _ )1 _
FAILUAE MODE AMD FATLURE EFFECT -
LAUSE DM EHG ITEN AATIONALE FOR ACCEPFAMCE
Loss of Irls Function |Hechanicat]. | Inability te conirgl ACCPPYANCE TEST
Loss af Joom Fuackion {Hechanical). focus, zoom, or lris. i .
. - Twe CCTY syslens' TYCACLA 45 subjeckad directly, without whibrabthon fsolators which
Loss of focus Funclios (Hechankcedl). . might be wsed ia thair normal imztallation, te the follswing tesiing:
ﬂ-ﬁnmr Failure ,';?::n“' mission critical | . wp otion: 20-H0Hz * 3 dB/0gt-rise From 8.01 &2 fHz
- . : . A0-350 Hz: .99 G itz
- Gear frain Failure , 80-760 Mz: -3 db/ 10 Oct-slope
= Leas hatlure Test Duration: 1 Minute per Anls
. Fest Level: .1 Gras

s Thermat Vacuem: In a pressure of EXW™ Torr, the Lenperaturs shall be as
Folloms:

125 F; Tine 1o stablize sguipment plust | hour
2E* Fr Time to stablirs aquipnent ples ¥ howr
125* F: Time to stablize pquipneat plus 1 bour

The TWCACLA may not have been subjected ta the vacuum condition.

Far dcceptance Text Flew, sep Table ¥ Yocated sb dhe Froat of this book.

RPERATIDHAL TESY

In order ta werify thal CCTV compansntzs are oparational, & test wusk verify the
health &f 811 the comnand related components fres the PHS (ATAT) penel swibch, i
through Lhe ACW, through bhe gprc Tines to the Camera/PIU, te the Camera/PIU command

" decoder. The test musl also verify the camera*s abilily to produce wideo, Lha ¥SU's
ability to route wideo, arld bhe manfior's lh“il‘.; Lo ditplay vidas. A sinilar tast
would L perFormed ko verify the MIM comnaad pakh.

Pra—Launch en Brbiter Yest/In-Flight Tesi

Y. Powar CLTY System.

2. Wia thp PHS pamal, select 2 moniter as deskinalisn and Lhe comera under
Lest 35 3Durca.

1. Sead *Lamera Pawar On" comnand fram FHS panel,

4, Select “Enternal Sync* on momi bor.

t. Dhserve wideo diswplayed on manilor. Mole khal if vidos on monikor s
syachronized {i.e.. stable raster) then this indicalss Lhat Lhe camers
is recelving camposile syne From bhe BCU and Lhat Lha camera ia producing
syachrenized video. )

6. Suad Fan, Tilt, Focus, Zoon, DLR, AND Gasma comnandt and vizually {eibker
wia the menitor &r direct chservationd veriFy operatlon.

I. Select downlink as destinatian and camera wnder kest as stovrce. -

8. Gbserve video rovled to downlink.

9. Send "fanera Pawer O0F" command wia PHS panel.

1. Repeat Stepr 3 throwgh 9 eacepl issuc cosmands wia the HDH comweand path,

BISR 6 130 This proves that the LTV equipment 15 operalional,




REWESED 11-31-Bh

- wmlT TNCATLA
FHEA HO. b6.2.6.2 SHITTLE CCTV GG W,
CRITICAL 1TEMS 115T 282 1-53
CRITICALITY 2ie . SHEET -1 o 1
AHD FAILURE EFFECY .
FhlLHHEAEEEE OH EM0 TTEH RATIOHALE FOR ACCEPTAKCE
Less ¢f Lris Function [Mechanical}. | [nakility to coalrol /8 JSPECTION
loss af Zpom Functiogn |Hechanical}). focus, zo0m, Or iri15.
Less of Focus Funciion (Hechmnicall. Procurement Contrgl - Tha TVC/CLA EEE Parts and hardwsre items are protured From
Horsk Case: approved wendors and suppliers whes msek the requirenents set forth in the CCTV
Lo Loss of missvon cribical contract and Quallty Plan Work Sialsmest {WS-2591176). Rezidenl DCAS personnal
= Haoter Failury viden, review a1V procurement docwments ba eskablish tha need for G551 on salecisd parts
- Gear Train Fallure | PAT B17].

- Lent Failure
- [ntemlng Quality imspections sire made an all

[ncomiog Inspeciion and §lovige

roceivid makerials and paris. Kkesults are recarded by bot and rvetained in file by
drawing ahd costrel numbars for future reference and traceabilily. Al EEE pares
are subjected Ko incoming acceptance tests as called for in PAL 335 —~ [ncaming
Enspeclion Tesk laskrvctions. Incoming flight parts are further processed in
accordance with RCA MEJGG6D4 = Preconditioning and Acreptance Requirements far
Eleckronic Parks, with the gmception that DPA and PIl[lt!stiag is nal performed.
Mechanical 1tems are inspecied per PAI 316 = Incoming Inspectien Instructions for
mnechanical items, PAI 385 - Incoming Quality {ontret Inspection Yastruciion, and
PAE 617 - Procedure for Procesting lacowing ar Purchased Parts Oesigoated for Flight
Use. Accepied itams are delivered bts Haterial Cantrolled Stoves and relained under
tpecified conditions unti]l fabricatien 05 reéquired. Nos-camforming malerials are
held For Material Review Board (MRO) dispesitian. (PAI-387, PAL EQL-531.)

- Prigr Lo the start of CLA bogrd assemhly, all items are
verified ko be correct by tlock room pertenng], as Lhe iledk are accullulaled bo
form a kik. The itens sre verified 4?;In by the operator who assembles khe kil by
checking agalnst the as-builé-parks-¥ist {ABPL). DCAS Mandatory Inspection Paints
are designaied for all printed clrcuit, wive wrap snd welded wire boards, blus
harness Conpeckors For soldering wiring, <rimping, selder splices and guality
wurknanship priar is ceating af the component swde of bopards amd ileeving of
harnesses. .

ClA& Boards

SpeciFlc instructioss ara given im assembly draving sotes and applicable docpments
called out in the dabricalion procedure and recervd {FPR-ZIOTRAR} and Parks 175t

PL 2307088, Theye include wire cannection Vist 2295907, Motes - wids angle :aom
Teny assy 2, Process Stadard - Bonding staking, poktimg. escapselating
2280828, Specification - Urebhase protective codting ZXA0BTT amd Workmanship Spec
030035,

0235R £-130
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REVISEDN b1-3-85

FHEA ND. __5.24.2

CRETICALLITY 22

UHIT _ TYL/CLA

: SHUTTLE CCTV OMG Wb, _.7294R19-SDR, 5087
CRITICAL ITENS EEST 2354071503

SHEET 7 0F 11

FA[LURE HODE AHD
CAUSE

FAILURE EFFECT
LH ENT LTEM

BATIONALE FOR ACCEPEAMCE

s af Iris Funckion [Hechanicall.
g af foom Funckion [Hechanical}.

w35 of Focus Funglioa [Hechanigal).

1

HMotar Fallure

Gear Train Failure
Lens Failurs

ihR

Tnakility to contrel
focus, roon. oF 1ris.

-’

Loss af mi;sicn critical
vigen.

/4 [HSPECTION (Continuad|

Llaﬂﬁ;;gmhjg_jgd_lgij ~ An opea bhax Lesh ic parformed per TP-IT-2294020, Adceptance Test
per TP-AT-2254821, Torques are speclfied and witaessed, traceabllity nunberz are recorded
and calibrated tools are checked prior Lo wse. ACA Quality and DCAS inspeclians are
perfurmed at the completion of specified FPR operations in accordance with PAL 304,
PAI-20%, PA1-217 and PAl-402. NCAS personne]l withess WLA bubtton-up asd critical

turguing.

“TVESCLA - Alker a TYC/CLA hava been tested indivigually, they are mated and

a linal acoeptance tesi is performed per TP-AT-Z284B1%, including vibration and
thernal vacuwn envl ronmeats. ACA and DEAS personmel npniger Lhese tesiy and review
the arceplance test datafresolis. These personnel also inspect afler 211 repair,
revork and relest.

Pregaration fpr Shipneatk - The TV and LLA ars sdparated prier to shipmeat after
Fabricakion and tastimg is complete. Each is packaged ac:nrdinq to CCTY Lettar Pl1)
ard 7ZES?46, Process standard for Pachaging and HandYing guidedines. All related
documenialion includisg ascewhly drawings, Parts Lisk, ABPL, TeibL Data, sie., is
gaihered and held in @ decumentalion fn?der assigued speciFlcally o each assembly.
This falder iz vetainad for refarence. An CIDP is prepared For each azsenbly ia
accardance with the requirements ef HS-C9931TE. #CA QL and DOAS personwe? wikness
erating, packaging, packing, and marking, and review the EIOF for conpleteness and
afLuracy. -

E-131

P p IR G



REVISED Yi-3-86

FMEA N0, _B.2G 2

CRITICALITY of2

NIv TVC/CLA

SHUTTLE CCTY WL HO. L
ERTVICAL TTEHS LEST 2294871507
SHEET i} OF 11

FAILURE RDOE AMD
CAUSE

FAILUAE EFFECT
... UH ENHD ITEH

RATIONALE FOR ACCEPTANCE

Ltoss of Iris Fupciian (Mechasical),
Lass of Toan Funclien (Hechasicall.
Lass of Focus Function (Mechanical}.

— Hator Failurs
— Ggar Train Failure
- Lens Failure

B23CR

Inability to centrol
focus, zoom, or iris,

Loess of mission crikical
viden.

EAILURE HISTORY
TOR VI3 Log #0221 (LA SAR0DZ-50)

+ Arceptance Test failure, Bow Level Ambient Emvironment. Focus drive
appear Lo be inkarmittent at a particelar point in travel of the lens bharrel.

Cause: Low torgque sn stepper motor.

Correcklve Actipn: [nstall Froto meter 5N QB&, The motor which was removed can ba
used For the zoom or iris funcklans if 3t will pass the inrgue test) if not, return to
wendor. Torque test per £ECTV-0-318. Early Moters bad problems due to improper
magnelication.

TOR Y0298 Lag #3776 CLA 574 FDD4-582

Oescription: Flighkt Failure Spacecraft level. Focus hesitales at both ends af
Ltravel,

Couse: Tensign spring of old design, 2& leaves,

i : ECH CCT 10%0-CI762 changed 2D leaves ip 15. Rework assembly
with new tprisg.

6-132
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REVISED 11-31-86
INIT _ TYC/CLA
FHEA HD. _ 5263 SHUTTLE CCTY DG HO. =
LRITLCAL I1TENHS 15T _Proag21-503 0
CRETICALETY _ 2/2 . - SHEET __ 49 ., oF _ W |
FAILURE HIDE AND FATLURE EFFELT
CALSE (n EHD JTEH BATI(OMALE FOR ACCEPFANCE -
Loss of 1ris Function [Hechanical). | Tnability to contrsl FAILURE HISTORY (Continued)
Less of Zoom Functlon [Hechanical). | focus, zcom, or iris.
Loss of Focus Fenciion {Mechanicall. TOR CE736 Lag #2015 CLa 5/W FOD1-503
CL& Loss of miteion critical Descriptisn: Fials Test Failure, fiow Lewel, Ambient Envirooment. Lens does nol
«~ Molor Faslure viden. fugus over 113 complele range, WASA problem repori PYE-DIBSIZ.
= Gear Trawn Failure
— Lens Failure ) Cause: Lens senk Lo vendar Tor analysis for poor zoom.

i Lens disassemblsd-recleaned. A new roller on zoom to permil a
more stabla zoam action.

DR W2625 Lag wi45h CLA 5/N FOD1-502

i Acceptance Test (ailure, Bon Level, dmbient Environment. Lens focus
aotor stalls when braveling frum (acus far te Fores near.

Cause; Higw Lerque in lens azsenlily; lom Lorque in Fodus mplor drive assembly.

Foces motpr assembiy torque increased. ELN #CCTVELD [MFB12E3
issuved For specificatioa change for naw Lorque requirements.

X L1 B-133



REVISED 11-3-BE

FHEA NO. _5.2.6.2

CRITICALITY gLz

LMET IVOACLA

SHUTTLE CCTV OWG WD, _ g29dF19-50&, S0B/
CRITICAL ITEMS LIST 2204834501
SHEET 10 OF 11

3

FAILLME HODE AND
LAUSE

FATLURE EFFELT
OH END ITEY

RATIOHALE FOR MCCEFTAMCE

Less of Iris Tuncllos (Heckanical).
Loss of Zoom Funclion [Hechanical).
Loss af Focus Funcifen {Mechanical).

CLA .

- Mokar Failure

— Gear Train Fadlure
- Lens Tadlyre

02 358

Inzbility to control
Focus, zoom, ar irls.

Loss of mission critical
wideo.

EALLURE HISTORY iCoatinued)
TR HOA1A Log #0437 CLA SAH FODN-502

llu!.r_i.?_l.inul Acceptance Tesk Failyre, Hon Level, Vibration Eavironment. CLA Lens
assenbly elemeat lpasengd inkernally when vibrated wlbh TW 5/HOOT.

Causg: lmpreper staking method by manufacturer 2% required per specificatlom 229555%

Corregliye Action: AN CLA Lens assenblies returned to vendor for vestaking of the
front, réar and zopm ¢)emgnts.
TOR WAGTE Log MD5IZ CLA 5S4 FOOS-50T

Desixiptipn: WQualiFication Teat Failure, Box Lewel, Jhermal YVac-Lald Envieganest.
Cowld not focut video presentation when tested with TWC FOYI/

Cayse: Shaft in gear head assembly sTigping.

i Holer assembly replaced with new sAae. Hetor returned is vandor
where it wai dalermined thal the stabing pracedure war iniufficient For proper
speration. Hanufacturer revised staking method for reworked.

Tok VB5S3 Log #4475 TW 5/880F CLa S/N081-501

Descriptisn: Acceptaice Test Failure, Boa dewvel, Awbient Eavirarment. Zoowm leéns
hangs up during PreVih test.

Chuse: LGear/shaft staking process dnsefficient to hold up under load ol thout slippin
t Relwrned defective assembly Lo manufaclurer dar analysic &

repair. HManufacturer revised staking procedura.  1dentified all wnits needing
resork, ECH written to Lthe ACA procuramenl spacilicabian [Z211207).

5-11
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REVISED 1§-3-86

. - T PCrlla
FHEA M. _ 262 SHUTTLE CCTY WL HO. __2294819-%06, SE8/
} CAITICAL I1TEMS LEST - (T L
CRITICALTFY 247 : SHEET __¢ = o&F _1F
FAILUHE WODE AMD FAILURE EFFECT
LAE - oy £HR JTEH RATIOMALE FOR ALCEPTANCE
Lazs of Iris Function {Machanicall. laabitiky o coavral CPERATIONAL EFFECTS .

Lass of faem Funckion {Hechanical}. lacus, Zoam, ar iris. '
Loss of Focus Function (Mechanlecal). : Loss of video. Possible loss of najor missien obiectives due to Toss of AHS cameras
er other-required cameras.

CLA Lass of mi ;siun critical

- Hovor Failure widen. CEEH ACTIONS
- Gear Frain Failure
- Lens Failurg If poscible, cantipue RMS operabions weing alternakive wisual coes.
CBEH TRAIMING
Crew should -be Lrained to use possible altematives to CCTV,
HESSION CONSTRAINT
Where poscible, pracedures should be dosigned <o Lhay can be accomplished wikhpout
iV,

02358 f-135



