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FHEA MO, 5131

CRITICALLIY  _ 247

UNIT __[YC/HLA
SHUATLE CCTY BWG H0. __Z2Z94B)0-ROG SERS

CRITICAL [FEHS LIST —294820-b0y T
SHEET _ 1  oF _ 9 __

FATLIME HO}IE AND
LSE

FAELURE EFFECT
ot END TAEM

BATTDRALE FOE ACCEPTANCE

Tlme base errors [Jitter] 1n the
iyachronlzatlon {nfermatian on the
v?ildeﬂ ovtput liae. Video infarsa-
tian is presemt amd coatsbna tha
same bLinz bhasse arrars,

A1 - Syne Gemerator Clock Divider
Chain Phase-Llocked Loop -
E294830-504

&2 - Langra Timing Logic 2204081-501

Al} - Masier Dacillator 2295527-F

W Heaters

MR

{1) Leas of camers cutput
dephcting scene informa=
Lon wilkin FOV of Tens
assenbly.

(2} Loss of cameva entil
self-keatling of clrouitey
restores normal operation.

Losz of ni;s.h;n erivienl
famera idep,

i
K

DESIGH FEATURES .

The TVE/Lews Assembly bs cemprised of 16 sleclrical subdngembliess 13 subaszeckl]as
ara RCA Astrs dacignad and fabricated using zlandard printed-circult board type of
comstruction. The remaindng threw asseohl]es, bigh voltage powar supply, oxcilator,
and stepper notors, ars vendor fupplisd camponemts which have been spicliied and
purchased I.l:l:ﬂl'll-l‘l? to RCA Specificatioa Coatrol Drawings [%CDs} prepared by wagi-
nnr‘m? and reliability assuranca. Specifications per the 5D are prepared to
establinh the design, J‘Jrrfqman:n. test, quallfication, and acceptance requi remenls
far a procursd piece of eqedpoeat,

Party, naierials, pracesses, and desion guidelines For the Shet Ele CCTY program ace
specified in accardance with RCA 2295503, This documesi defines Ehe Praqran requive-
wcaks for selection and control of £€E parts. To the maximym eatent, and comshstent
with availability, all paris have baen selected from mililary specifications at the
dAN Tével., sz & mbnimpn.  [n addition te the overal) selactien criteria, & subset af
general purpoge preferred parts has been defined by this document and the RCA fivern-
mEnt Syskems Divition Standard Parts List. In the case of the D% and T family of
li:rnJr:uit;. dewices are screesed and tesled te the HlL-STD-BRIC squivalenl aad
procored uader (he designatisne af HI-REL/IW) and SHC B4LS From ROA-S50 and Taxas
Inatrueents Carp, respectively. Parts not incloded in the abave dozuments have been
wied 1a the design oa f after 4 nonstandard item approval form [HSTAF} has been pre-
pared, svbnitted to Arliabi¥ity Assurance Enginsering (RAE) and approved far uss in
the speclfic application{s} dafined In the EHF by NASA-JSC.

Horsi-(asa C¥rewit Analpses hava been performed aad docunented far all clrewlt
dasignk to demonztrate that sufFicient cperathig marging exisi for all erating
capditions. The analywls was worsk cave-bn bthai the vatus for each af :ﬂc varizblg
paranegtars was sel Lo bladks that wl1) drive the output Lo & wawious (or Eininm).

A tmpinlnl;:ﬁp'”—talinn review and asalysis was comducted to verd f{ that the sppliad
sbresi gn e plece part by Lhe temperalure eulremes idankifled with el roacental
qualil:i':atim tesklng does nab wxteed iha skress derating walues ideslified in BCA,
22955y

Ia atdition, an objective sxaminatfon of the design wat performed Lhrdugh a POR and
COE Lo werify thai the TVC/Lens assenhly sel speclflcabion and conbractual regulre-
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- UNET
frEA N0 _ 5135 SHUTTLE CCTY OWG BD.  __Z294819-506,. 5867
CRITICAL ITEMS LIST _224670-502
CRITECALEIY _ 272 SHEET __ 2 __ OF __ 9 _
FAILURE HODE AND FAILURE EFFECT
CAUSE 1TEH AATIOMALE FOR ACCEPTAWCE

Fime base ervors {jitter] in the
syachrgalzadlios informatioa on the
videg owipul Tine, Video informa-
Lisn i1 prazent and coataias b
some time basze arvary.

FyC '

4l - Syne Generatar Clack Mwider
[i‘:ai- Fhase-Lached Loap
3294800504

Al = Camera Tining teghc 229488 1-501

Ald — Haater Ozcillatar 2X552T-1

VL Heatlery '

013k

[1) Loss of camers autpul
daplcting zcons |nferma-

tien within TV of lems
aspnbly,

{23 Losy of camera until
seli-heating af circuiiry
restores normal operation.

Eerst Case!
L#ss of mizsalen critical
camerd widea,

DESIGH FEATURES {Condinued)
BARE G0ARD DESIGH {Al)

The design for bhe disociated board 15 comsirucied From 1aminatad

copper—clad mpoay glazas shests [HEMA G-10) Grade FR-4), PER MEL-P-55G17A. Circult
comieciions arse mads Lkraugh printed Eracas which run from point to poiat oa khe
doard wriaces. Evary traca termisates abt an asnular rlnf. The annular ria
gpurrounds the hals In whick a companenl Tead or terminal bs Jocated. Thils riag
provides a faokbag for tha solder, ensuring good wechanical and elscirical
performance, Jis shee and shape are goversed by MIL-P-S5840 a5 are drage widkhe,
spacing and rooting. Thess requirements are relleraked sﬂncificnllj in drawing
ankes bo further assuce compliance. Variatlons between bthe artwork maztar and the
Flnal pradect due ta irregularitles of the etching processh are also controlled by
drawing mokes. This provents maklng defeckiva hoards from good arkwork. Holes which
houss Ao Tead ar llml;nll. but sarvée only te 4lactrizally interconsect the diflerent
board Fayers, contala slitch bars for mechanical suppart amd imcreased reliabl¥iky.

Tiwt thru heles are drilled from a deill bape thus eliménaling the possibility of.
hyman error and allowing tighi central gwer bole and aanwlar ring concentricity, an
bagortant relipbiVily eriterion. After #rbl1Ving asd ckching, AN copper cladding i
tin-lead plated por HIL-STD-1495. This pravides fer eazy and reliable saldarisg at
the tipe of bpard acsembly, aven aftar pariods of prolonged slarage.

BOARN ASSEMBLY DESEGH (A1)

All conpansats are inslalled §n g s2nner which asaures sanimun reliability.
Compuyneal Teads arg pre-tinoed, allowirg toLal wetting of solder joinks. A1) leads
are formed to provide stress rellef and the bodies of larpe compoasnts are staked.
Spex|al) wousting and handlimg lastructions are {ncluded ia each drawing reguived
after final assembly.. The board is coatad with vrethane vhich prolects against -
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FHMEA MO. __BE.1.3.1

CRITICALITY 242

. IRIT _ T/
SHYTTLE CCTY DWG NG, _ Z294019-50f 5087
CRITICAL INEHS LIST _rIodRIDCRAY

FAILURE MODE AHD

FALLURE EFFECT
DH EHD KTEH

HAVIOHME FOR ACCEPTAMCE

___ CAUSE

Timg baze s#rrars (JiLter] {n Eha
symchrenizativa {nfurmatisn on tha
vides sutpet Téne, Video informa-
Lien |5 presenk and centains the
sdme Lime hase arcory.

v '

Al « Spwt Generator Clock Mwlder
Chaln Phase—doched Lasp
2291880-504

AZ - Camera Timing Loghc 7204001-541

AR - Hasier Oscillator 220552 7-501

VL Healers

97R

(1) Loss af camers duiput
depicting scene inferma-
Eian withian FOV oF Tens
assembly.

{2 Losx of comera untf]
self-heaklng of clrculbry
resteres normal operatios,

Less af mlasion critical
chunery video,

DESIGH FEAWRES (Lontinved)
BARE EQARD CONSTRICTION (A2}

Ihe boards are of "weltded wire™ conshruction. AL the bare board Tevel this does not
diilin?uisi it from a normal PC hodrd ewcepl that holes which widl take wald ping
qamerally are sat coanected ko PC krates. Only thase pins which bhrisg pswer and
riund potentials Lo Lhe 1Cx are o& FCS. A anoular risg serrowids the hole in the
oxrd whers gach ponar and ground pla s located. These plas are then seldered Lo
the iface Hhe say other component lead. Aslde From this feature, all deslgn

L coastryctien dachniques used in PC voard layoul apply.

EOARD ASSEMBLY (A2}

Tha dri1led amd ebched hoard is papulatod with several hundred salderabls or
weldable pins. Power and ground plns, as wel) as connector glns, are saldered la
lace. Macrsit components {resicziors, fiodes, capaciltors) are Alkached s
ifurcatad terwinals, where they are soldeced. Flatpack ICs are wilded,
Tead-by-lead, ko the teps of tha wald pins. After welding, extra lsad waterial s
trimmed away. Clrewlt conmectiens are mase wzhng #20 AWG mickel weld wire. The
wirs ¥5 weldad ko the Elln surfaces an tha board Backside. A wira walds are done
uclag a maching which ix tape driven, thus eliwinating the pussibility of misviring
due to cperator ervor. Al wiring £ circuit perfarmance is vested prior to
box-level installation. AMier secceazfel testiag, conpanents are staked as reguired
by drawing notes and the asspably is ¢palad wilk ureihang.

The board B Inserted in Lha bex 08 card—edge puidex, in.th.- same wanner as the other
PC baawds.

BOMRD PLACEMENT

The AV, A2, Ad, AS, A, board 45 sacurad in the #lectranica assewbly by
plﬂ-Ehtli bery}) lum copper card guldes. Connecthoms are mads Lo the mother board
with blind-matad conneckars. Disengagesent durlsg lawnch is prevented by a cever
which spans the hoard's free edge.
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FHEA WO, _ 6.1.3.1

CRETICALITY 212

InET
WG ha.

TvCsMLs
2299819506 587 _

2294620-502
SHEET 4 113 9

SHUFTLE CCTY
CRETICAL ITEMS LIST

FALLLRE WIDE AN

FAILURE EFFECT
O EWG ITEN

HATIONALE FOR ACCEFTANCE

— . CAVSE

Ime hasa ervors {jittar} in tha
prchrenbzaklen 1nfaymatien on Lha
lden gutput Vine. Yiden informa-
ien i1 presenl and cantaing the

EE Lime hasa errors.
| = Sync fienaracar Crock Divider
Chain Phase—Locked Loop

2294880504
' - Camera Timing Logic 2204881-501

3 - Master &5clVator 2795527-1

C Heakers

"k

i1} Loss of camera output
dapicting scane informy-
Lisn rilkin FIV of lens
assembly.

{2 Loss of cameva wnkl!
seli=heating of ciropitry
restares normal operation,

Lazy of li;l‘inl critical
camera video.

The A3 assembly: 15 @ temperaturs compensated waltage contrelVed crystal os¢illator
(TCWDND} that §s purchased e a specification controlled #vawing thal sstablishes

the requiremsnts for performance, design, test, and qualificatven af the wniit. The
product assurasce provisions af the docimast centain the identical requiremesis ¥Yor
slactronic parts asd nawerials ap the Shuikle CCTV program and must receive ihe
approval of RCA and BASA=15C. Hachanical and #lectrical integrily of Lhe assesbly

is confirmed by both analyiiz [dasign reviews] and Lest (qualification and acceptance).

QUALIFICATION TEST
For Qualificalion Tesl Flew, sae Table 2 Tacated ab the front of this boak.

B-32
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FHER NO. _ 5.1.3.]

CRITICALITY £fl

WMIT _ TUC/HA
OWG WO, 2294913-006. 308/
—£204920-5807

SHEEY __ S r ___9

SHUTILE CCTY
CALTICAL ITEMS LIST

FAILURE HORE AN
L

FAILLME EFFECY

BATICOWALE FOR ACCEPTANCE

MISE
Time Base ervers (jittar} in the
synchromizatisn inFormatisn an Lhe
vidao owtput Yine. Yideo Informa-
Lioa i$ prasest and conktaing the
wdoe Lime baze ewrury.

Al - $ymc Gengrator Clack DHvider
Cziin Fhase-Lached Loap
22%3800-504

A2 — Camara Timing Loglic 2294881-501

A1 - Master OsciVlator 22055271

IV, Heakars .

ni9TA

M END INEM
(") Loss of <anera gulpul
depictlng sceane Inforng-
tien within §OV of tens
Besewibly.

(2) Loxx of canara until
self-haating of circuilry

restares narmal operation.

Marsh Caee:
Lass of misslon critical
Cara vidao.

ACCEPTAM(E TEST

Tha CCTY l]ﬁtu_ﬂ' m;mn Is subjecled diracily, without wibration isolalers whick
wmight be used in bheir normal bustallatisn, Lo Lhe Fpllowing tesiing:

* Vibration; 20-B01z: 3 4B/Dpt-rize from 0.01 G2AHz
. : B-150 He: 0.8 G=/Hz

I50-750 Hz; -3 0B/l Dci-3Vope

Tesk Durakisn: | Winuts par #énis

Task Lavel: 6.1 Gms

s Fhermal Vacuum: In & pressure of 1X10°% Tore, Lhe temperaturs shall be as

FONTGms
- ' 125 F:
25> F:
125* F:

Time o stablize wquipment plus 1 kour
Time ko stabldige pquipment plus 1 howr
Time Lo stablize equipment plus 1 howe

The TWC/HLA may not have beew subjected ko the vacuun cﬁnditinn.

- For Acceplance Test Flow, se¢ Table ¥ located at the frost of thisz book.

QPERATIONAL [ESYS

Ia grder to werify that CCVY compomants are operatiend], & test mwsk verify the
haalth of a1} the command related conpsnents Fram the PHS {AFA1) panel swilch, .
through the RCW, Lhrough ke sync loes ta the CamarasPTU, to the CamerasPTU command
decgder, The Lost sust sl1so varsfy the casera’s abillty to producs viden, Lhe USHFs
nHHtLta Teuke video, and the sunitor's ability to display videa. & shmilar test
wiu bd perfarved Lo werify the WOW command pltI.

Pre-Liuach on Orbiter Tesbtfio-F1ight Tast

1. Pawer CCAV Sysham.

2, Via the PHS panel, seleck a menkier ot destinabion and the camera waler
1est a5 1ource.

1. Send "Camara Pover {la¥ command from PHS pasel.

4, Salect "External Sync* on wonitar,

5. Dhiserve wlden displayed on moniter. MHole that if wides on monkter i3
synchegnizeg (b, ., Slable raster) thea this {adicales Lhat Lthe camera
is vecelwing cgmposite sync from the RCU snd Lhat the camera is producing
syachrenized video.

6. Samd Pan, TilL, Focus, Foum, DLR, AMD Gamua cammands and witually {withar
¥is the momitor ar direct abservallon] verify operatian.

7. Salect dawalink as destinakbos and cimera usder Last as sgurce.

B. Qhzerve videa routed ko dawalink,

%. Send "Camera Pover OFF" camsand via PHS pansl.

0. Repeat Steps 3 through 9 excegh jssve coomands wia ihe MM command path.
This proves that the CCIV equipmenl i3 aperatioaal.
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) iNIT __JNC/HLA
FHEA WO, _ 51314 SHUTTLE €LV OWG NO. _ 2294619-506.508F
CAITACAL ETEHS LIST e
CRETICALITY -4 SHEET ] OoF [
FAILURE HOOE AND FAILURE EFFECT
CAUSE . OH €W TTEN RATIDMALE FOR ACCEPTANCE

Time base ervors (Jitkar) bn khe i) Lass of camera ouiput | [ASINSFECTION

synchromi zation iatarwation cm the depicting scene informa-

video owlput Time. Video bafermak- | tion within OV of Tens Frocurement Contvel - The TVC/HLA EEE Parts and hardware 1Lems are precured €rem

tion Ix preseat aad cantains the aszarhly. approved vasdors and suppllarz, whick meei the requirensnts set forbh 4n tha CCTV

tama linz bass arrors. conkract-and Quality Plan Hock Staleneat (WE-2593176). Fesidenl DEAS personael
" {2) Lous of camera ant bl review 211 precurement doconenty Lo astablish tha need for 681 os selected parts
e self-heatdny of civeoiiry | {PAR 517},
reslares narmal cparatian.

Al - Sync Genarator Clock Dividar WMW = Imcoming Qualily inspections are mida on #1)
Chain Phiase-Lacked Laop Morst Cgse: recaived niterlals and parts. Resu¥ts are recorded by tob and rataiaed fa fils by
2294000504 Loss of mizpien critical drawing and casiral ers for future refereace and Luc:a.liliti. A1l EEE parks

A2 - Camera Fimimg Legic 2294081-501] canera video. are pubjected to Inceming acceptance tesls as called For in PAL 115 = Incoming

AN] - Katter Dseitladar 2295627-1 lnapsckion Test Instructions. [aconing Flight parks ars furbher processed dn

. ] acardanca with RLA 1A4G0604 = Precondltloning amd Acceplance Reguirezents far

T™C Heaters Electrenic Parts, wilh Lhe exception that DPA and PINO testimg iz net performed,

. Hechanlcal {tews are {sspected per PAL 116 = Incoming Inspection Inslrucklons for

nachanical {kems, PAL 305 — Incomleg Qualiky Conkral Imspection Instruckiom, and
PAL 612 - Pracedure For Pescessing [ncoming er Perchased Parts Degiguated far Flight
Usa. Acceptad itans are dellvered to Materlal Centralled Stores and vetaimed under
spacifled sondithona walll fabricatlon 15 required. MHon-comforoing makerials are
kuld for Makarial Reviaw Board (HRE} dizposition. ({PAL-307, PAL IQC-53.)

- Priar to tha atart of TWE Baard assembly, all iitems

ara varifind b0 be corvect by stock room perssnnal, & the itens are accumulated Lo

farm a kit. The items are verbfled again by the ﬂEII‘llﬂr wha sasenbles the Kit by

thecking agalask the il-h.l‘l-lﬂ1ti-1¥:l (ABPL) . DCAS Mamdatary Inypectien Polats

. ' ara designated for a1l printed circuik, wirs wrap and waldid wire baardi, ?lui
hacerss conneckors for seldering wlring, crimping, solder splices and quality

;:HMMMF priot Lo cpathng af the componenl side of bosrds and sleaviag of

rasisa, -

T foards

ecific TVC baard asseadly mnd kest brstructlans are proavided im drawing moles, and
applicabla documents are cal¥ed out in the Fabricakisn Procedure and Record
(FPR-2204879) and parl: Vist PL229JH1Y. These Jaclude shuttte TWE assembly notes
583660, Procest Standard KTW-566 2200881, Process Standard = Bonding Yelcro Fapa
2200888, Specification Soldering 2200749, Spacificatisn Mame Plate spplication
1960167, 3peci Hcatdon - Crimping 2250400, Sslcifiﬂtinn - Honding and Siaking
2280674, Specification - Urethane coating 2208077, Specification — lockin  oan e
Z0ZG6016, Specification f[:mq Adhesive 2008945, Specificalion - Marking 2200876,
Speciflcation — Horkmanchip BDIB03S, SpeciFication Honding and Staking 2200435,

anala [ F |
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FHEA B, _ 5. EA1

CRINICALITY 2432

UHLT TYC/MLA
OMG HO. LEIHA19-500. 508,

SHEET T oF 9

SHUTTLE CTW
CRITLCAL ITEWS LISY

FATLURE HODE AMD

FAILURE EFFECT
IH E£4D IYEH

BATI{MALE FOR ACCEPTANCE

. EMJSE

Tima base arravs |jittar} 1n khe
:{nchmniutim inTormatien om the
vides autput Tine. Yideo imfarmak-
tion is presest and contalng kha
tand bime basp errors.

NG

Al - Sync Gaapraktor Cleck Divider
Eﬂaln Phase—Locked Lnap
2299580504

A2 — Camera Timing Legic 2294881-501
12 ~ Haster Dschllatar 22955210

IV Heatars

a197a

(1) Lasy af ramsra sukput
dapictisg scane iaforma-
tion within FOV of Tans
ariembly.

{2} Loss of camera unkil
se]F-hgating af circuitry
rastores narmal operaktion.

Harst Case:
Loss of wissien critical
campiry vidas.

~and 2207496, Procaza atandard for Packaging and Ha-ndliniaguilellnu:.

A/ [MSPECTION {Coatinuad} \

DA Mvsenbly and Yest

An apan box kest 1n perfermad par TP-1T-Z29481%, and an Acceplanca Test per
TP-AT-2204819, jaclyuding vibralion and therwal vacumn. Torques are specified and
whtnessad, traceability numbers are recorded aad calibrated tools are cheched prior
te use. RACA Qualiky and DCAS laspectiens ara gerformed at the Tation of
spacifiad FPR operations In atcordance with PAL-Z0M, FAI-205, PA1 206 and PAL 277,
OC4S persamal witnazs T kuthon—wup sad critical torguisg.

TYL/HLA Assechly and Fest - After @ TWC and an HLA hava hasz bean teskod Inliuidua'!ly_

they are mated amd a Fisal acceptance test is pecformed per TR-AT-2294019, iacluding
wibratign and Ehevmal vacous enwlreonnents. HCA and OCAS parsonne) saniisr these tatis
and review the scceplance test datasresulis. These persennel alsn laspecl For conformance
alter a1l repair, veéwark and rakast.

Preparation far Shipient — Tha TYC and HLA are separsted prisr La thipmast JFier
Fabrbcallon aad tasiimg is complete, Each in packaged accerdipg te CCTY Letber 8011
ATV related
documeniation Ineludimg assenbly drawlnoz, Parks Liskt, AFPL, Test Baca, gtc., ia
atharad and hald in a docunentation falder HSI"L?'WI:I specifically ko each aspembly.
nis felder Is retained for refarence. An EIOP §s prepared Fur #ach azsambly in
accardance uith {he requirenents of W5-3593126. RCA OC and OCAS pervonnel wilsess
crating, packaging, packisg, and marking, and revisw the EIDP for complebeness and
sfuraty.

5-35
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REVISED 11-3-H06

FHEA HD. 11

CRITICALETY 22

GHlT

_Tui/HlG 00
SINTFLE SCTY OWG WD. _ 2294813-50 5087
CRITICAL ITEHS LIST -

T r] B
SHEET ] oF 9

FALLGRE MDDE AND

FATLURE EFFECT
1TEM

EATIONA" £ FOR AMLEFFANLE

—LHUSE
Time Dace errars |Jiteer) én the
synchranization information on the
videa output Vips. VYideo inforoa-
tign i3 present and coalainy khe
Samg Limg base @rrors.

al - 5;-:: Generator Chock Dividar
Chatn Phase-Locked Leop
22045A80-504

il = Camerz Timing Logic 2294801-581

L1] - Haster Bscillakor 2205527-1

VD Heakery

1578

(1) Loss of camera subpet
depiciing scena informa-
tigen within FO¥ of lens
assenbly,

{2} Loss of camera yniil
sel¥-haating &f cireulbry
restores mormal pparation.

Horst Caae:
Loss of missdon critical
yvidao.

EAILUBE HISTOEY

TOR - Y1713 - Log #D510 - TWE S/H DOB-G02

Oescripbion: Flight Fail

Spacecraft

TV not 1{n:hrun1ui for
Thiz prab
Synchronizalisn was ragai

wre

1ewel (515-3)

approximaiely 1A ninutes.

oh afcured b eold te’“;ﬁ"““""-
L.

el at

Cause: Less of phase Teck due Lo thermal assymetry of the 3.58 HHi Phase

delactor.

* OCA 39 has been issued dirrctin? ACA Lo incorporats the
I

Lorrectiva Action
heater and sync modidlcations {ECH CCT B3) to all

wat mod Ifled accordingly.

5-36
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ighl cemera's. Tl 008
TV group muwber has been updated from graup 502 ta S04.



REVISED 18-14-86

fefh WO, 6131

CRITICALITY e

LT TVEALA

SHUTTLE CCTW DG WD, _ 2204810606, 5087
CRITICAL ITEMS LIST SR 20587
SHEEY 9 aF b

FATLINE WIDE AND

FATLURE EFFECT
ON END ITEM

RATIURALE FOR ALCEPTANCE

{AUSE
Fima base errors {jltter) im the
srnchrnni tation inforeation on ks
rides outpuk Tine, Wéeo inforsa—
tian is present and coslales the
samg ke bace arrprs.
c
11 - Sync Ganératar Clack Mwldeér
Thain Phase-Lacked Lowp
22949000544 .

2 = Camera Timlng Loghc #794081-581

113 - Master Ozcillator 2295527-1

[WC Heakers

Ware

(1Y Loss of camara oulput
#qpiciing scane informa-
tipn wilhia FOV &f lans
assanbly.

(2) Loss of canera uatll
self-heating of £l vtwl tiey
restores normal aperation.

Loxz of n‘-;lhn critical
tamgra video.

QPERATIOHAL EFFECTS
Loss of video., Posaible less of major mbssfon ﬁljectlus dur to Toss of 8HS cameras
ar ather required taneran.

EH.[H_.E.EI_HIIE

IF passible, conktinue AMS sperations wiing alternative viseal cues.

(REY TRATHING -
Craw should be traised ko use passible aliernabives 4a CCTV.

HISAION DONSIRAINT

:::;! pecsible, procedurss should be dosigned to they can be actunplished wi bhoupt

537
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