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CRITICAL IWEHS LIST

FATLURE MIDE AHD -
CAUSE

FATLURE EFFECT

Lass of syncf comsand shgaal ko
RHS caweva.

Cause;
Componani Hpard Assamblp, A1,
2EI1B-50

D17 IR

Loss of syachesnizatien.
Mo cantral of ANS camera,
line assombly and PTU,

Horst Case:
Loss of FTW control
prevents EMS skowing.

DESICH FEATURE

RATEONALE FIH ACCEFTANCE

SHEET | LF £

BARE BOARD DESIGH {A1)

The desigqe of the associated Al beard i3 comstructed from laminated

copper-clad epasiy glass sheets (NEMA G=10} Grade FR=41, PER MIL-P-5S6VTA. Chriuet
cennections sre wade through printed tracgs which run from pelnat to paint on the
bgard sevfaces. Every trace terminates at an annwlar ring. The aneular ring
surrovnds Lhe hola in which a cempanent lead or teeminad is Jocated. This ring
provides a footing for the sptder, ensuring good mechanical and ebectrical
performanca. KLy slze and shape are governed by HIL-P-S5640 as are Lrace widths,
spacing ond routing, UThese requirements are rartaratad specifically in drawing
aotes to Furlber assere compliance. WVariatlona between the artwork oaster snd the
final product {due te irregularities of tha etching process) are alse controllsd by
draming notes- Thls preveats making defective baards from good artwovk. lolss wmhich
house so lead or terninal, but serve only to electrically isterconnect tae differest
board layers, contabn stitch baras for mechanlcal suppart and incressed reliability.

The thru holex ars drilled from » drid] tape thus elininating the possibilivy of
human #vror and allewing Light conteol owver hole and aanrlar ring :uncentritrt , an
important rﬂlahﬂitz criterign. After driVling and etching, all copper cladd{ng (}
tin-lead plated par HIL-510-1495. This prowides for easy and rel iahre soldering at
the time of board assambly, even after periods of prelongad storage.

BOARD ASSEMBLY DESIGN {AT)

ROARD FLACEHENT

AlTl companents are isstalled in a manner which assures mavimun reldabilidy,
{omponant leads are pre-tinned, allowing totad webling of solder joints. &l leads
are formed Lo provide siress retief and the bodigx of Targe components arg staked.
Special mouating and handling instructions are iacleded is each drawimg required
after Fipal aumblr. The hoard §s coated with wrethane which pratects against
humldity and contanisak]on. .

AOARG PLACEMENT

Tha &1 board 15 Secured In Lhe glectronics asseably by

ggH—Elatel beryllium copper card guides. Cannections are made to the nother board
wilh hlind-wated connectors. Dlsengagement during launch s prevested by a covar
nhich spans the board's fres edge.
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) UNIT Remple Yiges Swiich [RYSY
FMEA MO, 6,.0.5 SHUTTLE CCTV G WO, 2293633 5OF 0
2718 CRITICAL ITEHS LIST
CRITICALITY SHEET F4 aF [
FAILLRE MODE AHD FAILURE EFFECT o j
— LAUSE O EH0 ITEH BATTOHALE FOR SCCEFTANCE
oss of syac/command s1gnal to RMS Loss of synchronization. QUALIFICATEOH JEST
anera. B coalyol of RMS canera
set ’ Tine assenhly and PTU. For Qualification Test Flow, see Tahle 2 located at the Front of this book.
onpanank HBoard Assenhly, Al, Worst {ase: ACCEPTAMCE TEST
293218-501 Lasz «f PYU zantrsl
preveats AHS stowing. The CETY aystoa’s AYS 15 subjecied dirncuﬁ. without vibration ¥solators which
oight be used #n nevmal {sstallatien, ta the Followlng testing:
» Yibration: 20-09 Hz; 3 dﬂfOﬁt-riu fram 0.01 G2z
B0-350 Hz: 8.04 G<FHz
50750 Hx! -3 di/ 10 Qct-slopa
Test Duraklon: | Mimule par Axis
Test Lawal: G.0 Guas

For Accaplance Test Fluw, sea Table 1 lecated st Lha front of this book.

DEERATIRfAL TESF

In erder e verily that CCTV camponents are aperational, a kest must verify thae
healih of all tha commamd related cemponaats from the PHS {AZAY} paned switch,
through the ACH, throwyk the sync Tlines to the Capeern/PTL, ts the Camera/PTU comnced
iy decpder. Yha kast must a¥so verify Lhe camera®s abiTily ko produce video, Lhe VSU's

ahllllz lo rovte video, and Lhe woniter's ability te display videa. A slailar task
would &g pecformad ko verify the MDH command path.

1. Power CCTV Systam.

2. Via the PHS panel, selecl a monilor as destimation and the camera under
tesl as sowrca.

3. Send "Comsra Power Gn" cumaod from PHS panel.

4. Selert "Extarnal Sysc" pn mankiar.

5. Dbserve vidao Iispred; en nonlkor. Mote that Vf video on monitor is
aynchegnized {i.e., tlabta rasler] then bhis indicates Lhak Lhe canera
i% recelving composite sync frum the REU and that the ¢asmera is praducing
:ynchrinizﬁ videa. .

6. Semd Fan, Th1{, Focus, Zoom, ALC, Brd Gamna comnamds and visuslly (eitkar
via the monbter ar direck phcarvalion} verify aperabion.

7. 3alect downliak as destimation and camerd woder tesk as source.

8. Obsarve vides reubed Lo dovalink.

9. Lead “Comera Power OFF" command via PHS paoel.

ID. Repaal Skeps 3 through % excepl izsus comnands via bthe MDH command path.
This praves Lbat the CCTY cquipment is operstiunal.
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FMEA ND. L.0.5

ucaLIry _241R

UHNIT Rewmie Yideo Switch IAVEL
SHUITLE CCTW DWG MO_ 22936335001 00

CRITITAL ITEMS LIST
SHEET __ 3  oOF __ &6

FALILURE HWONE sl

FAILURE EFFECT
O EHD ITEM

BATIONALE FOR ACCEFTAMCE

- CAUSE
Loge of sync/comwand signal to RHS
CAnEra,

Couse;

Componant Board Aisenbly,. Al,
2243218-5M1

1173k

Lass of sl"nl:hru-ltal.lnn.
Mo contral of AHS camera,
1ing assembly amd PIV.

Herst Case:
Lazs of PTU costrol
prevents RMS abowing.

(a/ IHSPECTINN

Procurement. £ontrdl - Tha BVS EEE Pzrks and hardware Ftems are procured from approved
vendors and cuppliers, which meet Lhe requirements set farth kn the CLTV contract and
Qualtiky Plan Mork Statemant §H5-2503076}. Residest DCAS persanmel review all
procurément documents to establisk the need for GSI on salectad parts (PAI 517).

Incoming Inspechisn ad Stovage - [acoming Quality ingpections are made om 210
recefved waterlals and parts, Results are recorded by Tot and rekaincd in Fila by
drawing snd central n ri for future reference and Lraceability. AJY EEE parks are
subjected Lo incumln? acceptance tests a3 called for is PAL 335 - Encoming Inspeciion
Tart [nskructions. [ncoming F1lght parts are further processed in accordince wilh
RCA 1846684 ~ Preconditloning and Accepiance Requiremsnts Far Elactronic Parts, with
Ehe exception the DFA and P[al testing ks nol performed. HMechanical items are
inspected per PAL 316 - lnmmin? Inspection [estruction For wechanical iems, PAI
105 - laceming Quality Controd Tnspection Jastruction, and PAI BIZ = Procedure for
Pracessing Incoming or Purchased Parks Designated for Flight Use. Accepled items

pre deliveredte Material Contralled Siores and ratalaed under specified conditions
uniil cable fabrigation is requited, Men-condforoing materials are held For Material
Beview fonrd {HR®} disposition. IPAI-307, PAL 1GC-53N.)

Board Assemply & Teghk - Prior to the start of VS board assasbly. all itens are
verified & be correct by shock raon tﬁ'-r;-mel. a5 the Items are acconulated Lo form
a kit. The iten: arve varifiad again by the sperplar who aciemhles the hit hy
checking against the as-built-parts-lisk {ABML). DCAS Mandatory Inspeckion Poinks
ars des{gnated for all printad circeit, wirve wrap and welded wire boards, plus
harsess comneckars For soldering wirieq, crimping, solder splices and guality
workmanship prier te coating of the campanant cida of boards and sleeving af
harpesses ., .

Specific RS board assewhly and test itnstruckisns are provided io drowing nobes, and
applhcable dpepmenls are calted out 44 &ke Fabricalios Procedura and Recard
{FPR—22%31} and parts Vist PL 2293633, Thezs iachde wire connackion List 2295055,
Frocess Standard RIW-566 E2RMAB1. Fraocess Standard - Bonddng Velcro Tape 7200669,
Specificatian Seldarimg 2280749, SpeciFication Name PYabe Application MDEDIEJ,
Specification - Crimping 22088040, g ecification — Bonding ard Staking 290478,
Specificatian - Urethane coating 2200877, Specificatien — Tocking compound 2826116,
Spacification Elpﬂr Adhesive glﬂ‘iﬂﬁ. Spacification - Marking 2200870,

Specificatisn — Workmanshkip BO8035, Specification Bonding and Staking 228075.
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FHEA MD. _6.0.5

CRITICALITY _2f1A

SHUTTLE CCTY OWG HO.

CRITICAL TTEMS LIST e —
SHEET | OF i

FRILYRE HODE AND
CAUSE

FAILURE EFFECY
Ort EHD ITEN

RATTOHALE FOR ALCEFTAKCE

luss of sync/conmand signal to RMS
Lamery.

Cause!

C nenk Board Assembly, Al,
2293218-501

IR

{oss of synchrualzation.
Ha coabtral of BNS canera,
1ina assexbly amd FTU.

Loss uE PTl'.l.untrnl

prevents AHS stewing.

QASINSPECTTIY  {(Coalinued)
EVS Assewbly and Tesk

Acceptance Tests are perfovasd par TP-AT-2293633, Including bharmal wvacuum. Tevques
are rpoci Flad and witnessed, traceabh] ity nuohers are recorded and callbrated toals are
checked prisv to use. REA Quality and DCAS dnspections are performed at tha
completion of spacified FPR upsra{inn; i accordance with PAI-20d, PAR-205. PAF-2ME
ard PAI-2V7,. DCAS persomnel wiklnass R¥YS button-up and crilical lnrquin?- RCA and
DCAS persenael manitar acceplance tests and review tect datafreswlis.  Thesa personael
alsa inspect after all repalr, rework and retest.

Er_mm_l_?n_f.m‘_ihlfllﬂ[l.l. - The MV§ is packaged il:mrdin? to 2280746, Process
slandard for Packagieg and Hendling guldelimes. A11 related dacuneniation including
asseably drawings, Parts Lisl, ABPL, Tesk Data, akc, is gathered and held in -2
documentation folder assigoeed specifically to each assamhly. This Foldar is
retained for reference-. An EIDP §s prepared for each AYS in accordance with the
voquiromeats of WE-2503326. RCA QC and DCAS personne]l witness craling, packaging,
packing aad marking, and review the EIF for completeness aral accuracy.
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FHEA NO. _B.0.5

CROTICALITY _2/IR

SUTTLE CCTV
CRITICAL [TEMS LEST

UNTY Beqote Yides Switch {AVSI
OWwG WO, Z293633-5880
SHEET i aF [

FALLURE MOOE AND
CAUSE

FAILURE EFFECY
{H END ITEM

. BATIONALE FOA ACCEPTANCE

Locs of sysc/command signal to
AHS camera.

Cause!

Component Baard Assembly. A1,
2293218501

MR

Loss of s{n:hmnl:ltion.
Mo cantral »f AHS camera,
Thine assewhly and PTU.

Wurst Case:
Loss of FIU conkral
prevenis RMS stawing.-
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FREA ND. &.8.%

CRITICALTEY  Z2/IR

LT
SHUTTLE CCTV DWG KO,

CAITICAL ITEHWS LISE
SHEET f oF [

FATLURE HODE AND
LAUSE

FATLURE EFFELT
i EN ITEH

RATIOMALE FOR ACCEFTANCE e

Lots of SyncScomand aigeal to RHS

Camera. .
Cause:

Companent Board Asseably, Al,
2193218-505

0rrik

Loss of synchronizatisn.
Ho conktrol of BMS camera,
Tine assenbly and PTL.

Porst Lage:
Loss of PTU conbrul
prevents PMS stowlng.

OPERAYIOMAL EFFECTS

“Loss of alility to pasition the elbow camera. Possihle inabllity bo stew dke RHS §F

the albaw camera physically laterferes wilh a payload. IF #45 cannot be stowed the
pori paylead bay deor canngt ke ctosed. Loss of crew and vehicla.

CREH ACTIONS

Ferfern EVA to repasition the ﬂ.hnu camera. uss RH5 ootion Lo réposition bhe camera,

or jatticon the RHS.

CREW TRATHING

Crew should ke drained in centingsncy EVA and RMS operations procedures.

HISSION CONGTEAINT

Do not masifest ¢lhow comera for any Flight where tho payload and the elbiw camera
<an intarfere with eack other (For any pan nr ti9t angle}. Lf the casmera mst be.
flown do not change the canera pasition watil tha intarferiag payload is deployed.

6-3I

L LR W A R A



