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FHEA NO. _G6.0.1 SHUTTLE CCTV WE HO. 229363351
CRITICAL IWEMS L1ST
CRITICALITY _2/1R SHEET 1 oF __ b
FAILIME HODE AND FATLURE EFFECT
LAUSE OH END JTEH RATIONAIF FOE MOEPTAMCE
Las: af power anable comuand to Ho vides shognal, asd ne BESIGHE FEATURE :
bath &lbow and wrist cameras. conmand and control
capability at elhow and BARE BOARD DESIGH {Al)
Lause: wrist locations,
Famponent Board Assembly, Al, Tha duir of the assocéated Al board 15 conksructed From Vaminated
2293218500 Horst Case: coppar—clad epony glass sheets (MEMA G-10) Grade Fi-d), FEA MIL-P-556i7A. Circuil
Loss of PTU control | conmeckiong are made throwgh primted Eraces which run from poimt to poimt on the
prevenks PHS stowing, bopard surfaces. Every trace terminates ak an annular ring. The annvlar ri

surrausds the hole in which & componemy lead or tevminal is located. This ring
provides a footing Far the zelder, ensuring good mechanical and alectrical
- perfgrmasce. Its shze and shape are governed i:t HIL-P-55640 as are Lrace widihs,
spackng and routing. These requiremants are relterated spscifically in drawing
notes to further assure complisace. Wariation: between the artwork mastar and the
Final praduct {dus tu drregularities of the etching process) are also controlled by
draving motes. Thiz prevents miking defeckive boards Frowm. gocd artwark. Hales which
L house oo lead or terminal, but serwe only to elactrically interconnect the different
_ board Jayers, centain stitch bars for mechanical support and incressed reliabilily.

The thro holes ars dritled fram a drill tapa thus elioinating the possibility ef

hyoan error and allowing tight contrel aver hele and annwlar ring concantrichty, as
Imporcksnk reliability eritertan. After deidling and etching, A1l copper cladding is
tin-lead platad per HIL-STD-1495. Thiz provides for sacy and raliable salderiag ab

tha time of hoard asszemb?y, even BFter perinds of prolanged storage. .

ADARD ASSFHRLY DESIEN [(AY)

A1t components are inctalled in a manner which assures maxinmm reliability.
Compenent Teads are pre-thoned, allowisg tokal watting of selder jednis. A1} leads
ars Formed to pravide stress relief and tha bodles of Yarge companents are stahed.
Special mousting wnd handling {natructians are dncluded in aach drawing required
aftar final assembly. The board is coated with urethace which prolecls against
humidity ard contanimation.

B0ARD PLACEMENT

The Al bpard 1% securpd in the electronics assembly by

gold-plated beryllbum copper card guides. Cannectlons are made to the asther board
with blind-mated conneciprs. Oisengagemest during lavnchk §s prevenied by a covar
whichk spans the koard's free edpe.
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FHEA Wi _6.0.1

CRIFICALLTY _2/1R

[T 4

SHUTTLE CCTIV G HO. 22936355

CRITICAL ITEAS LIST

SHEET 4 oF _ 6

FAILURE MODE AHD

FAILURE EFFECT

oss of power gnable command de
oth elbtw and wrisk camaras.

omponaai Board Assemhly, Al,
2432 18-501

TR

OH EXN0 LTEH
Mo vidan zigral, and wo
coniand and cantral
capabl Hiy akt elbow aad
wrist locations.

Morsk Case;
Loss of PEU control
prevents RHS stenling.

RAT1OHALE FOR ACCEPTAMCE
QUaLEFICATION TEST
For Qualdficatien Test Flow, se¢ Table 2 Tacaled at the Frenk of thiz book.
ALCEPTARCE TEST

The {CTV system's AVS is swbijected diractly, without vibratisn izoalaters which
night be uted 15 mormal installatlon, to 1ha following testisg:

20-80 Mz 3 dA/Dgt-rise fram .01 62/He
80350 Hx: 0.09 F/H:

158~798 Mr: =3 dasl Det-slope

Test Duratien: 1 Hinukte per Axiz

Test Level: 5.1 Gras

* Vibrakiom:

For Acceptasce Teat Fisw, sae Table | located ak the Fromt of kis baok,

OPERATIONAL TEST

In erder to warify thak CCTY components are operabtineal, a fesi must verify the
healkh of all the comnpnd ralatad components fvon the PHS (ATAD) panel swilch,
Ehrough thke ROP, ibrough the symc lines Lo the Camera/PTH, to the Camera/PTU comnasd
#acodar. The test wusk also varlfy the camera's abillty to produce wideo, the VSU's
ahility ta routa vides, asd the moeltor*s aillit: to display wides. 4 similar Lask
would be performed to varify Lthe HMH commard path.

Pre-lauwnch on Orkiter Yeat/En=Flight Test

¥. Power CCTY System,

?. ¥ia the PHS panol, selecd a moaitor as dastinatisn and the camera wnber
kol 45 SOUrce.

1. Sapd "Campra Pawar On® command fram PHS panel.

4. Select “Ewvternal Sync* on woenikar.

5. Observe vides displayed on apniter. HKHoba that 1f video o mmnibor ig
syachronlzed {i.e., stable roster} then thls inddcates that the camers
ts receiviag camposite sync from the RO and that Lhe camera 5 producisg
spachronlapd video.

§. Send Pan, TI14, Focus, Foom, ALC, And Gamea commands ard whseally (either
wha the gondtor or direct abservatien) werify aperatien.

7. Seleck downlinh az destination and camera under best as sourca.

4. Observe videe rouwted {o downlink.

0. Samd "Cawora Power OFf" command vla PHS paned.

H. Ie?enl; Sleps 3 Lhrough 9 except {ssve commands wia the HIM comvand path.
This proves that tha CCTY Iql‘ﬁpnﬂll 1t nperatisnal.
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FHEA 3. 6.8,

criTicaiTy 2R

“UMIT  Hemote Yidea Swilch (RVS)
SHUTTLE CETY WG NO. 2293633501

 CAITICAL IVEMS LIST
SHEET 3 o __ 0

TAILURE WIGE AND
CMRBE

FATILLRE EFFECT
O END ITEN

— FATIOMALE FOR ACCEFTARCE

Loss of powar eaable command ko
bath elbow and wrist cameras.

Lausp?

Componeat Board Assembly, 41,
2293218=-501

TR

Ro wideo signal, and no
comnand and control
capai 11ky ak albaw amd
wrisk Tocatipns.

Wnrsk Case;
Loss of PTU contrel
prevents AHS stewing.

QALIHSPECTION

Procursmeql Coptrol - The H¥S EEE Parts and hardware items ave procured from appraved
vendors and suppiiers, which weel khe requireaents set forth dn the CETV conbract aud
Quality Plan Wark Statement [HS-2591176). Residenl DCAS parsewnel review all
procureneal documents te establigh tha anad For 651 om selected paris (PAI 517).

Inssming Insgeclion amd §terage — Incomwing Quality inapections are wade on all
raceived malerials and parts. RAasplts are recarded by lot and retained ba file by
drawing and costrgl rumbars far Future reference amd kraceabilily., AVl £EE parts arm
gubjacted to hl:o-in? accoptance tesks as called For in PAL 315 = Incoming Imspection
Tast Instructiens., Inconimg fli?ﬂ. parts are Further procested in accordamce with
RCA 1646684 — Procondiidoning and Accaptance Requivemenks For Electronic Parts, wilh
the enception the OPA and PIND testing is not pevformed. Hechanical ilems are
inspectsd per PAL 316 - lm:nmin? [nspection Instruction For mechanical ibems. PAL
35 - [ncomlng Qualily Cantrel Inspectioa Instruction, snd PAI Gl¢ - Procedure for
Procwssing Incondny or Purchased Parts Besignaled for Flight Use. Accepied items

are deliveredts Haterlal Conkrolled Stores and retained umler specified conditiens
watil cable fabrication bs required. Moa-ronforming materials are beld For Makerial
Review Board {HAE) Jdispositien. (PAL-307, PAL IQC-531.}

Board Assembly & Test — Prlor Le Lhe start of RS board assembly, a1} 1tems are
verifiagd Lo be correct by stock vama persoonel, as the {tems avs sccumalated to farm
a kit. The 1tems are verified agaln by the opevator who assembles the kit by
chocking against the as-built—parts-1ist (ABPL). [OCAS Hardatery Inspaciion Polais
ars designated For wl1 printed circuik, wire wrap and welded wire boords, plus
harness connpetart far soldering wiring, trlqing, salder splices and quality
worknaaship prier to coating of the component side of boards ard sleaving of hamesses.
Specific RVS board steambly and vask instroctions ara provided in drawing notas. and
applicable dotunents are called pwt in tha Fakrication Procedurs and Recprd
LFER-2203631% and parts Vist PL 2293633, Thesa include wira comneckion List 2206955,
Pracass Stamdard RFV-555 2260841, Process Stasdard - Bonding Yelcro Fape 22308879,
SpaciFlicatisn Soldering 2200749, Spacificatioa Mama Plais Application 1960167,
Specificatieon - Erlq:lng X080, Specificatien - Honding and Staking 2230378,
Specification - Drethane coating 2280877, SpeciFlcaticm — Lochiag Compound 2026116,
Specification Expoxy Adhesive Zgllﬂﬂﬁ. Spechlication — Harking 2200876,

Epecification - Workmaaship B8I003S, Specification Hondieg and Staking 220075.
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THEA KO, B 41,0\

crITICALITY _2/WR

UHET i

SHUTFLE CCTV WG HD. -
CRITICAL KTEMS LLSK
SHEET q oF [}

FALLURE HODE AMD
CAYSE

FATLUME EFFECT
DY EHD [TEH

AATIONALE FOR ACCEPTAHCE

Lose of pawer anable command to
hoth elbow and wrist cameras.

Cause;

Companent Beard Azszenbly, Al,
22932 18-501 :

0171R

Mo viden signal, and ao
capmand and cantral
capability at stbow and
wrist lacations.

Loxs af FII:I contral
pravanis EN3 slowing.

DASIMSPECTION (Contlnued]
RVE Assumbly and Test .

Actaptance Tast: are parformed per TP-AT-2203633, dncludbng thewmal wacwum. Torques
are specified amd witnessed, traceahl'li;‘!_ sunbers are recorded and calibrated bools are
chacked prior ts vse. RCA Quality and OLAS inspections are parformed at the
complailon of speciTled FPR operations in accordance with PAI-204, PAT-205, PAI-204
and PAI-ZVT. [OCAS personnst witnoss RYS button-up and critical torquing. RCA and
DCAS persemnel.monlbor an;u?tam:e teaty and raview Lesl datafresvlis,  Thpse persomel
alzo iespact after 211 repalr, sesark and retest.

mnj_n_n_[._r_s_hj_gmn_t - The AVS iz packaged according to 2200746, Process
stordard For Packaging sad HmilinE gu?ll'linli. AN related docwnenination incluwiiag
assembly drawings, Parks List, ABPL, Tast Data, #lc, i$ gathared and Leld In 2
ducumentntion folder assboned speci fically te each as:emh'l{+ This Folder b3
retained for reference. #An EIDP ls prepared for wach RWS In accordince with the
requiresenls of W5-2593176. RLA QC and DCAS persanned wilmess crating, packaglng,
packing mnd marking. and revisw the EIDP fer conpleteness and accuracy.
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. : UMIT Remote ¥Widen Swlich (RVG
PMEM MD. 6.0, 1 SHUTTLE CCTY OWG MO, 2203633-%9) 00 0000

CRITECAL ITEMWS LIST .
crITICALETY _2SAR SHEET __ &5  OF __§
FAILURE WODE AHD FRILURE EFFELCTY

o CAUSE 0N EHG JTEH _ RATTOMALE FOR ACEEPTANCE -
Luss of power enable command o Mo wides signal, and ne EALLURE HISTORY
bolh elbow apd wirist cCameras. comeand and conkrol
capability at a#lbow and HONE
CAusE: wrisk locaklons.
Component Baard Assewhly, AV,
272932 15-501

Worst Case:
Loss of FTU rontrol
prevents RHS atowlng.
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UHIT
AHG HO.

SHEET b 113 b

FHEA HO. _f, 0,1 : SHUTTLE CCTY
- LRITICAL IVEMS LIST

crIvicaLiTy _2FIR

FAILURE HODE AHD FAILURE EFFECT
CALSE 04 EHD JTTEH EATIONALE FOR ALCEPTANCE
Lest of power enable command ta Mo vidar signal, aad no CPERATLONAL EFFECTS |
both elbaw and wrist cameras. cnm;n;liand :nn%;n'l
capabilily at albow and Lass af abiiity to position the elbow camera. Possibla inability e stow the BMS if
Cause; "rl;“ bocatians. the albow camiera physlcally imterferes with a payload. IF RHS q::l'mnt he stowed the
Companent Board Askemhly, AN, part paylsad bay door canndt be closed. Lass of crew and wvehlcle.

22932 10-501 Horst Case:
. Loss of PIU &gt rol m

prevents RAHS stowing.
Perform E¥A to repoxilica the elhow camera, wie BHS motion Lo repasition the camara,
or jetticon tha RHE.

CREY TRATHING
Crav should be tralaed in contingency EWA and RKS opsratisnt procedures,

HISSIDH CONSTRAINT

Do sot manifesk albow camers for any Flight whera Ehl ayload and the elbow canera
can Interfere with each other (for any pan er tilL ang !;. IF the caméra musk be
flown do nal changs the canera position until tha interferiag payload is deployed.
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