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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

"MEA NUMRBER: 1.2.0.0 QRIGINATOR: JSC/MM ASTRO

PART NAME:CARGOD BAY LEI/ORDE PART NUMBER: 3278330-565
PART NUMBER; 32TERI(-500 LRU/DRL FPART NAME: (TVC
LSC CONTROL NO:N/A DRAWING/REF DESIGNATOR:3ITERID

FONEMLGCATION:N/A EFFECTIVITY/AFFECT STAGE:

CRITICALITY:

CRITICAL ITEMY: _ Xes SUCLCESS FATHS:
CRITICALITY CATEGURY:__ 12 SUCCESS FATH REMAINING:

END ITEM NAME:
END ITEM FUNCTIHNAL:
END ITEM CAPARILITY:

END ITEM FATLTURE TOLERANCE:

REDUNDANCY SCREEKS: (ORBITER/SPACE STATION)

A - Pags
E - Pass
C - Pass

n -

“TNCTEON: (1) Unable 1o apen lens iris.
{2) Dregradation of pichure content.

worst Case: Lo af mission critical video

FATLURE MODE CODE:

FAILURE MOIE: A mallupction in the camera to cause total loss of the
active video signal o1 vider informadion, that will provide degraded

performance,

CAUSE:

" Al Fower Supply

A2 CCIy Viiden Detact
AJALO/ACG/Color Bal
Ad Com Dec/Te]l Enc
ASTCVYCXO-ZH

Ab KBG Yideo proc
ATNTSC enc

A1V CCO Dive
COVPrism Assy

FAILURE DETECTIGN:
REMAINING PATHS:

CORRECTTVE ACTION:
i~

-FAILURE EFFECTS-

CCTVICTVC - 55

EFFECT! MISSION PHASE:

PROJECT: GFE

QUANTITY: ]
SYSTEM: CCTV
SUBSYSTEM.:
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL TTEMS LIST

“MEA NUMEER: 1.2.0.0 DRIGINATOR: JSC/MM ASTRD PROJECT: GFE

rART NAME;:CARGD BAY LETMORT PART NUMEBER: 32T8R0-504 QUANTITY: 1
FART NUMBER; 3278500-508 LRIVORL PART NAME: CTVC SEYSTEM: CCTV
L5C CONTROL ND:N/A - DRAWING/REF DESIGNATOR: 3278590 SUBSYSTEM:
ZONELOQUCATIHON:N/A EFFECTIVITY/AFFECT STAGE:

ENDITEM/ALRU/ORI/ASSEMELY: Loss of camera culput,
STUBSYSTEMNEXT ASSEMELY/INTERFACE: Xu vaden
SYSTEM/END ITTEM/MISSION: Loss of mission critical video

CREW/NEHICLE - None.

HAZARD INFORMATION:
HAZARD: YES__ NO_X__
HAZARD ORGANLEZATION CODE:

HAZARD NT/MBER:

ME T EFFECT:
-ME TO DETELY
TIME TO CORRECT:
FATLTTRE DETECTION/FLIGHT

REMARES:
-RATTONALE FOR ACCEPTABILITY-

(A) DESIGN:

The CLYC is comprised of 21 electrical subassemblies; 13 subassemblies ave GE Astro Space designed and Fabricated usicg
stamdard pricted circuil boaed type censtruction. The remaioiog siz asscmblies, 3 stepper moiors, 1 brushless motor,
Prism/CCD, and Lens assembly are vendor supplics components, which bave been specified and purchased according to GE
Specification Control Drawing (SCDs) prepared by Engiovering and Produet Assurance Specilicatinns per the SCT are
performunce, test, qualification, apd acceplanee requirements Tor a procured pisce of equipment. Parts, materials, processes,
and design guidelines for the CTVC program are specified in accordance with GE 3267759, Thig document defines the
Profran requirsments.

MISTD-A75C will serve as the pricmary FEE parts selection document. 1 a suitable pari cannot be found in MIL-STD-
§75G, equivalent EEE parts that meer the following criteria may be substituted.

Microcircuit s are at lease Class B Level, MIL-M-38510 devices. Al microcircuits are subjected te Particle Impact Nais:
Detection (FIND) testing per MIL-STD-823C (except for devices with plastic epoxy-ivpe package).

Digdes and transistors are at least JANTXY in accordance with MTL-5-19500. All semi-conductars o cavity-ivpe packages
¢ sebjected to PIND testing per MTL-STD-R83(". Relays are procured 2o the highest militery established reliability (MIL-
& lenel as defined in MIT-R-39016. Relaxs are subject to PLND sesting,
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

“MEA NUMBER: 1.2.0.0 ORIGINATOR: JSCM ASTRO PROJECT: GFE
FART NAME: CARGO BAY LRL/ARUPART NUMBER: 3278590-504 OUANTITY: 1
PART NUMBER: 3278890508 LRL/OEU PART NAME: CTVC SYSTEM: CCTV
LEC CONTROL NO:NfA DRAWING/EEF DESIGNATOR: 3175890 SUBSYSTEM:

- EONEALDCATION:N/A EFFECTIVITY/AFFECT §TAGE:

Switches are procured to ai lease the second highest level of the apprapriate MIL-ER specification. Switches are subjected
cither PIND testing or X-ray analysis as appropriate, for particle detection.

Onher discrete parts are pregured 1o at least the second highest level of the appropriate MIT-ER speciflicalion.

Parts not included io the abave documents have been used in the design only afier 2 non-standard paris acceplance request
{NSPAR) bas been preparad, submitted to Reliability Assurance Epmpeering zod approved Tor use in ibe spegific
application(e) defined in the NSPAK by NASA-JSC,

Worpt case circuit analyses have been performed aod decumented for all circuit designs to demonstrare that rufiicient
pperating marging £xist for all operating conditions. The analysis was worst case in that the valuc for cach of the variable
parameters wak st 1o limits that will drive the output 1o 4 maximum far min). A component approach review and analysis
was conducted 10 verify that the applied stress on each piece pari by the temperiture sxtremes identified with environmental
gualification testing does nat cxceed the stress deraiing values identified in E 3267754,

In addition, an objective examination of the design was performed through 2 Preliminary Desiga Review and Critical Design
Review to verify that the CTVC met specification and contractual requirements.

BARE BOARD DESIGN

‘| hoards are constructed from laminated copper—clad epoxy giass sheets per MIL-P-13949 Type G Grade A, Circuit

snections are made through printed traces which run from poict 10 point on the baard surfaces. Every trace termioates at
an annelar ring. The annular ring surrounds the hole in which a conponent lcad or terminal is located. This ring provides a
footing for the solder, ensuring good mechanical and ehectrical perfurmance. s size and shape are governed by MIL-P-
%5640 ax wre trace widths, spacing and routing. Thest reguirements are reiterated specifically in Jeawing notes to further
assyre compliance. Variation betwien the artwork master and the final preduct (due to irregularities of the etching Profess)
are also controlled by drawing notes. This prevents making defective boards from good artwork. Holes which house oo lead
or terminal, but sexve only to electrically interconneet the different board layers, contaia stitth bars for mechanical support
and increased reliability.

The through boles are drilled from a drill tape thus climinating the possibility of buman error and allowing tight control dver
hale and anoular ¥ing concentricity, an imporiant reliability criterion. After drilling and etching, all copper cladding is tin-
lcad plated per MIL-ETD-1495, This provides for sasy and reliable soldering at the time of hoard assembly, evea afeer
perivds of prolenped storape :

BOARD ASSEMBELY DESICGN

All companents are installed in 2 manner which assures masimum relizbility. Component leads are pre-tinned, allawing
total wetting of solder joints All kads arc formed to provide stress relicf and the bodies of large componcnts are staked.
Special mounting and handing instructions are inchuded in each drawing required after final assembly, The board is coated
with urethane whick protects against humidiiy and contamination.

(B) TEST: ACCEFTANCE

Each assembly is individually icsied 1o a NASA approved Acceptance Test Frocedure TP-AT-3278300. The Acceptance Test
Flew is detailed in Table 1

NUALIFICAFION TEST

e qualification unit is identical ko the fiight unit configuration in every respeet amd & used solely for the purpose of
_aalification testing. The Qual unit must successfully cemplete aceeptance 1esting prier 1o entering qualification vesting. The
Qual unit has passed testing in accordance with NASA approved test plan PN-C-32T8350. The Qualification Test Flow is
detailed in Table 2.
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

MEA NUMEER: 1.2.0.0 ORIGINATOR: J5C/MM ASTRD - PROJECT: (GFE
PART NAME:CARGO BAY LRIIORLT FART NUMBER: 32788%0-304 QUANTITY: !
PART NUMBER: 32785M)-506 LRU/ORL FART NAME: CTVC SYSTEM.: CCTY
LEC CONTROL RO:N/A DRAWING/REF DESIGNATOR: 3273590 SUBSYSTEM:
ZONE/LQCATION N/A EFFECTIVITY/AFFECT STAGE:

OFERATIONAL TESTS

In order 10 verify that CCYV components are operational, a test must verify the bealth of pll the command related
components from the PHS {ATA1) panel switch, through the RCU, through the sync lines to the CameraP T, 10 the
Camera/PTY command decoder. The test must also vecify the camera'y abiiity o produce viden, the VS ability to route
video, and the monitor's ability to displzy video. A similar test would be performed to verify the MDM command path.

Pre-Lonnch po Qrbiter TestTo-Flight Test
Power CCTV system.

Yla the FHS panel, select 1 munitar.
Rend “Camera Fower (n” canmand from the
the PHE panel. :
Select “Exnternal Sync™ on monitor.
Ohserve videe displayed ¢n monitor.
Note that il video on monitor is synchronized
(Le., sTable raster)
6, Send Pan, Tikt, Fotes, Zonm, ALC, and Gamma
commands and visually (cither via the
manitar or direct observatipn] verify
gperatige.
T Seclect downlink as destination and
camera vidoer test as soUFRCe.
K. Observe video rouicd b downlinke
9, Sceod ¥Camera Pawer OfF command wia PHS panel.
10.  Repeat Sieps 3 through ¥ except issue
comm ands via the MDM command pach.

Ll

th &

({1 INSPECTRON:
Frocurement Control - The CTVC EEE Parts and hardware items are procuced {rom approved vendors and suppliers,
which meet the requirements sct Torth in the CTVC contract. Resident DPRO personnel review all procurement docements
10 establish the need for GSI on selected paris (PATS17).

Incaming Inspection and Storage - Incoming Quality inspections are made oo all received materials and parts, Reyults are
recorded by lot and retained in file by drawing and controt numbers for future reference and traceability. All EEFE paris are
subjected to incoming acceplancs 12415 as called for in PAT 315 - Incoming Inspection Test Instructiont. Incoming flight parts
are further processed in aceordance with GE 1846684 - Preconditioning and Adceptancs Requircmepis for Elertronic Farts,
with the exception that DPA and PIND testing is net performed. Mechanical items are inspected per FAIL 316 - locoming
Inspection Instructions for Mechanical items, PAT 305 - Incoming Guality Coatrol Inspection lostruction, and PAX 632 -
Procedure for Processing Incoming or Purchased Parts Desigoated for Flight Tse. Accepted items are delivered to Material
Controiled Stores angd retzined onder specified conditions until fabrication is reguired. Noo-tonferming materials are held
fur Material Rovicw Board (MEB) dispositivn. (PAL-307, PAT TQC-531)

ard Assembly & Test - Prior 1o the start of TVC board assembly, 2l itams are verified tn he torrect by stock room
_crsonnel , as the items an: accumulated to form a Rit. The itemy are verified again by the aperator who assembles the Lit by
checking against the as-built-paris-list (ABPL). DPRO Mandatory Tnspection Paints are designed for all printed circuit, wirc
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

' “sEA NUMEER: 1.2.0.9 ORIGINATOR: JSCMM ASTRO FROJECT: GFE
PART NAME:CARGO BAY LEU/ORU PART NUMBER: 3273390-506 QUANTITY: )
PART NUMEER: 3173590-56 LRUAORDU PART NAME: CTVC SYSTEM: CCTV
L3C CONTRCOL NO:N/a DRAWING/REF DESTGNATOR: 3272850 STBSYSTEM:
ZONELOCATION; NfA EFFECTIVITY/AFFECT STAGE:

wrap and welded wire boards, plus harness cenoectors for saldering wiring, comping, solder splices and quality
workmanghip prinr to coating of the cemponent side of boards and sleeving of barmesses.

CIVC Boards

Specific CTYC boaird assembly and tese instructions are previded in drawing notes, and applicable documents are called out
iz the Fabrication Procedure and Record {FPR-32788%0) and parts list PL32788%0. These include Process Standard RTV-
566 2280881 Process Standard - Bondiog Velerv Tape 228088Y, Specification Soldering-Specificativn Crimpiog 2280800,
Specification - Beoding and Staking 2220878, Specification - Markiog 2)80876.Specification - Workmanship 8030035,
Specification Bonding and Staking 12830875, specification-Wave Solder 2280821, Epecification-Printad Wire Board Staking
2280851, Specification-Reflow Saldering 2280754, Specificarion-Saldering Suriace Mount Componenis 200057 10.

CTVLC Assembly and Test

An open box test js performed per TE-IT-3:788%0 and an Acceptapce Tesi per TP-AT-32TRRM, incinding vibration and
thermal vacuum, Torgue's are specified and witnessed, traceahility numbers arc recorded 2od calibeated Lools are chexked
prior o use. GE Qualily and DFRO iospections gre performed a the completion of specified FPR operations in accordance
with PAL-204, PAI-205, and FAI-217. DFED pecsonnel witneys CTVC button-up and coitical torguing,

The CTVC i5 packaged according to CCTV Letter 8011 and 2280746, Proccss Standard Tor Packaging snd Handling
guldelines. All rejated decumentation including aysembiy drawings, Parts List, ABPL, Test Data,etc., i5 zgathered and held in
Jucementation folder aysigned specifically to cach assemblyv. This folder 35 retained for referunee. Ao EXDP is prepared for
zh arsembly in accordance with the requirements of WE-2523174. GE QC and DPRO personnel wimess crating,
. packaging, packing, and marking, and review the ELDF for completeness and accuracy.

TABLFE 1. ACCEPTANCE TEST FLOW

1. ROOM AMBIENT FERFORMANCE TEST
Test conducied per the réedquirements of NASA
approved TP-AT-32TRE90,

1 ACCEPTANCE VIBRATION EXPOSURE
20-80 Hz: 3 db/octave rise Mrom 0.01 g2 Tz 10 0.04 22/Hz
80-350 He: 0.04 p2/He=
350-2004) Hz: 3 dE octave decreased co 0.0 p2/H2
Test Duratign: 1 minutefaxis, operating
Test Level: 6.1 grms

3 POST-VIERATION VCTIONAL CHECK
Test eonJueted per the requireiments of WASA
approved TP-AT-327HES0.

4 ACCEPTANCE THERMAL-YACUUM EXPOSURE
1.5 cycles total from <115 dey F 1o +14 deg F.
After stahilization, one howr miniman duration
et cach platcaw. ln-spec functional tests performed at
each plateap.

. FOST-ENVIROMMEMTAL PERFORMANCE TEST

Foom ambient performance tests conducted in
aveordance with NASA approved TE-AT-3275890.
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FAILURE MODE EYFECTS ANALYSIS/CRITICAL ITEMS LIST

————

“MEA NUMBER: 1.2.0.0 DRIGDNATOR: JSC/MM ASTRO PROJECT: GFE
rART NAME:CARGO BAY LEU/ORT FART NUMBER: 32 785%6-504 QUANTITY: 1
PART NU'MBER: 32788%0-504 LRIFORT PART NAME: CTVC SYSTEM: CCTV
LSC CONTROL NO:N/A DRAWING/REF DESEGNATOR: 32TEEH) SUBSYSTEM:
ZONELOTCATION:N/A EFFECTIVITY;AFFECT STAGE;

TABLE 2. QUALIFICATION TEST FLOW

L EMI
Conduct tests run in accordance with the requirements of
SL-E-DONIB, including C501, C802, C806, TTO1, CEDL, and CEN3.
Radiated tests run in  accordance with SL-EOGMILE including BS62, RE(3,
and RED? except that the Lest current foe RED2 was 2 anps in Liew of 20 amps.

L OQUAL FTOR A PTANCE VIERATION
20-80 Hz: 3dhjoctave ocrcasing Lo ¢.067 g2/Hz
50-350 Hr: (.06 octave
350-2004 Hz: 3dbioctave decrease
Test Level: 7.8 grms
Test Duration: 2 minutes'axis pperating

FLIGHT QUALIFICATION VIBRATION
20-70 Hr: ¥ dB/octave increasing fo .4 p2/Hx
TO-500 Hz: 0.4 p)/Hz

5002000 Hz: &dhfoctave Jecrease

Test Level: 18.1 gromns

Test duratinn 4% mInutes/axis nnn-npecating

4. THERMAIL-VACTTM
75 cycies torzl from +130 deg F o +) deg F.
After siabilizatien, one botr ounimua duration at each plavene,
In-spec functional texts performed at sach plateaw,

5 THERMAL STMULATICN
Weorst case bot anwd cold mission envirooments
sirnulated in vacuum. During het case, in-spec
nperating is required e 6 of 14 conseculive hours,
During cold ¢ass, in-spac operation is required for
14 consecutive bours.

6. HUMIDITY
120 hours exposure to 85% RH including four 24
bour temperature cycles of +60 deg F o +125 deg
¥, non-tperatine.

(}) FAILLRE HISTORY:

Mune.

b OPERATIDNAL USE:
Loss of video. Possible loss of major mission objectives due to loss of RMS cameras
or other required cameras.
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

. “MEA NUMRER: 1.1.0.0 QRIGINATOR: ISC/MM ASTRO FROJECT: GFE
rART NAME:CARGO BAY LRUDRU PART NUMRER: 3178530-506 QUANTITY: 1
PART NUMBER: 3278890-506 LRU/ORU PART NAME: CTVC SYSTEM: CCTV
LSC CONTROL NO:N/A DRAWING/REF DESIGNATOR:32T8290 STBSYSTEM:
ZONE/LDCATION:N/A EFFECTIVIXY/AFFECT STAGE:

(F) MAINTAINABILITY:

PREFARED BY:Bernie Embrey FEVISION:

NATE: February 17, 1933 WAIVER NUMBER
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