S Savi

FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

. ™MEA NUMEBER: L.12.1 ORIGINATOR: JSC/MM ASTRO PROJECT: GFE
PART NAME: CARGOC BAY LEU/ORY PART NUMEBER: 32T§350-500 QUANTITY: ]
PART NUMBER: 32788%(-50& LRU/ORT PART NAME: CTVC SYSTEM: CCTY
LEC CONTRGL NO:NfA DRAWING/KEF DESIGNATOR; 32 TRE0 SUBSYSTEM:
ZONELOCATION.N/A EFFECTIVITY/ATFECT STAGE:

CRITICALITY:
CRITICAL ITEM?:_ Yes : SUCCESS PATHS:
CRITICALITY CATEGORY; 2 SUCCESS PATH REMAINING:
END ITEM NAME:
ERD ITEM FUNCTIONAL:
EWND ITEM CAPABILITY:

ENIHITEM FAILURE TOLERANCE:

REDUNDANCY SCREENS: (OREITERTBPACE STATION)

A - Paxs
B - Pagy
C - Fass
D -

INCTION:Canoot controd Tecus, zoom, or irls.
. orst Case: Loss of mission critical video.

FATLTMRE MODE CODE:

FAILURE MODE: Lens mation Tungtion of zoom, focus and iris do sot
respond to commands (Elactrical Faflure),

CATSE:

Al Fower Supply

Ad Com Tec/Tel Enc
Léns Al Stepper Dry
A5 TCYOXOZH

A6 RBG pruwc

FAILURE DETECTION:
BEMATNING PATHS:

EFFECT! MISSION FHASE:
CORRECTIVE ACTLION:
Moo
FAILITRE EFFECTS-
ENDITEM/LEUAORU/ASSEMBLY: Loss of camera mriput,
SUBAYSTEM/NEXT ASSEMEBELY/INTERFACE: Nao video
YSTEM/END ITEM/MISSION: Loss of mission ¢ritical video

. CREW/NVEHICLE: None

CCTVICTVC - 12
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

MEA NUMBER: 1.12.1 ORICINATOR: JISC/MM ASTROD PROJECT: GFE

PART NAME: CARGQ DAY LRTFORT PART NUMEBER: 3278800-206 QUANTITY: 1
PART NUMBER: 1178520-504 LRT/ORU PART NAME: CTVC SYSTEM: CCOTV
LSC CONTROL NO:N/A DRAWING/REF DESIGNATOR: 32 TS0 SUBSYSTEM:
ZONE/LOUATION:N/A EFFECTIVITY/AFFECT S5TAGE:

HAZARD INFORMATION:

HAZARI: YES  NO X
HAZARD ORGANIZATION CODE:

HAZARD NUMEEE:

TIME TO EFFECT:

TIME T0 DETECT

TIME TO CORRECT:

FATLURE DETECTION/FLIGHT:

REMARKS:

-RATIONALE FOR ACCEPTABILITY-

.A) DESIGN: .
The CTVL is compaised of 21 electrical subhassemblies; 15 subassemblies are GE Agtro Space desipned and fabricated using
standard prioted cireuit board type copstruction, The remuining six axwemblies, 3 stepper mators, 1 brushless motor,

Prise/CCD, 366 Lens assembly are vendor supplics componeats, which have been speclfied and purcbased accordiog io E
Specificativn Contrd Drawing (SCDs) prepared by Engineering and Frodurt Assurance Specifications per the SCD are
performance, tast, qualification, and acceptsnce requirements for 2 procured piece of equipment. Parts, materials, processes,

and dasign puidelines for the CTVC prugram are specificd jn accordance with GE 3267759, This document defines the

program requiremenis

MI-S5TD-975G will serve as the primary EEF pacts selection decument. If & suitable part canoot be found in MIL-STD-
97563, equivalent EEF parts that meet the following criteria may be substituted,

Microcircuit 5 are at beast Class B Level, MIL-M38514 devicer.  All microcircuits are subjected to Particle Impact Noise
Detection (PINIV} testing per MIL-STD-883C (except for devices with plagtic epory-type package)

Diodes and rransisters are at least JANTXV i accordance with MIE-S-19500. Al semi-conductors in cavity-lype packages
are subjected to PTND testing per MIL-STD-883C. Relays are procured te the highest military established religbility (MIL-
ER) level at defiaed in M11.-R-3%16, Relays are subject to PIND testiog.

Swilches are procured to at Jesse tbe setond highest level of the appropriate MIL-ER specification Switches are subjected to
eitber POV testiog or X-ray anaiysiz a8 appropriate, fur particle detection.

Other discrete pacts are procured to at least the second highest level of the apprapriate MIL-ER specification,
arts oot ingluded ip the above documents have been used in the design only afier a noo-standard parts acceptance request

'SPAR) bas been prepared, submitted to Reliability Assurance Engincering and approved for use in the specific
application{s) defiued in the NSPAR by NASA-JSC. .

CCTVICTVC - 14



U5 Gavi

FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

. MMEA NUMEER: 1.12.1 QRIGINATOR; JEC/MM ASTROD PROJECT: CFE
PART NAME: CARGO BAY LEUMORU PART NUMBER: 3273590-506 QUANTITY: 1
PART NUMBER: 32 T8RDG-506 LRUADRU PART KAME: CTVC SYSTEM: CCTV
LS CONTROL NO:N/A DRAWING/REF DESIGNATOR: 3278890 SUBSYSTEM:
IDNEALOCATION:K/A EFFECTIVITY/AFFECT STAGE:

Worst case circuil aoalyses have been performed and documented for all circuit desizns to demonstrate that sufficiend
nperating margins cxist for all cperating conditicas. Tie analysis was worst case in that the valu¢ jor each of the variable
parameters was set to Limits that will drive the ouiput 10 8 maxisum (or min). A compooent approach review and analysis
way conducted 10 verify that the applied stress on cach piece part by the tecoperature extremes identified with eovironmental
gualification testing does not excesd the scress derating values identified in GE 3167739,

In additicn, an sbjective examinafion of the desipn was periormed through o Preliminary Design Review and Critical Design
BReview to verily that the CTVE met specification and contractusal requirements

BARE BOARD DESIGN

AJi boards are copstructed From luminared gopper-clad cpoxy glass sheets per MIL-F-13949 Type & Grade A Clreoit
conncctions arc made through printed traces which run from peiot 1o point oo the board sudaces. Every trace terminades af
an anaular cing The anoular oy surrounds the boke io which & cemponent lead or terminal is lecated. This ring provides a
leating for 1he solder, ensuring good mechanical and electrical performance Its size and shape are governed by MIL-P-
BS540 as are trace widths, spaciog aod rovting. These requirements are ceiterated specifically in drawing notes 10 further
ussure complisnce. Variation between the artwork masier and the final praduct (dus to irregularities of the etching process)
are also controlled by drawing noted  Thit prevent: making defective boards from good artword. Holet which house wo lead
or terminal, but serve only to electrically isterconpect the different baurd iayery, contajn stiteh bary for mechanical support
und increused reliability.

42 throuzh koles are drilled from 2 drill tape thus eliminating the possibility of human error and allowing tipht coatrol over
bolc and anoulir ring conceolricaly, o mmportant refiabilily crilerion.  After drilling and etching, all copper cladding is tin-
lead plated per MUL-STE-1495 Thid provides for easy and relialle 30ldering at the time of hoard assembly, even after
periods of prolonped storage

BOARD ASSENIBLY DESIGIN

All compenents are installed in a manner which assures maximum relizkility, Component leads are pre-tioned, allowing
1otal weeting of solder joinis. All lcads are formed to provide stress relief aud the bodies of Jarge components are staked.
Special mounting and hacding ingtructions are included in each drawing required after final agsembly. The board is coated
with urethane which protects againg bumidity and contamination.

(B} TEST: ACCEPTANCE

Euch aspembly is individually tegied 10 2 NASA approved Accepiance Test Frocednre TP-AT-3278890, The Acceprance Test
Flow is detailed o Tahle 1.

QUATIFTCATION TEST

The qualilication wwit §s ideatical 10 the Tlight unil ecnfiguration io cvery respect and is used solely for ihe purpose of
qualification testing, The Qual unit must successfully complete acceptance testing prior to entering gusllfication testiag. The
Qual unit has parsed testiopg o accocdance with NASA approved test plan PN-C-12788%0. The (ualification Test Flow is
detailed fn Table 2.

CPERATIONAL TESTS

In order to verify that CCTY components are operational, 2 165t must verify the bealth of all the command reinted

enmponents (rom the FHS (ATAl) panel gwitch, through the RCU, throuph the sync lines to the Camera/PTU, ta the

Camera/PTU command decoder. The test must alsp verifly the camers’s ability W product vides, the VS5 ability to route
deo, and the manitor™s ability to display video. A similar test would be performed ta verify the MDM command path

Pre-Launch on Qrkiter -Fli i
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FATLURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

MEA NUMRBER: 1.12.1 ORIGINATOR: JSCMM ASTRO PROJECT: GFE
FPART NAME.; CARGO BAY LEUADRT PART NUMBER: 3178800-50& QUANTIEY: 1
PART NUMEER: 32TEBGI-506 LRIVORD PART NAME: CTYC SYSTEM: CCTY
LEC CONTROL KO:N/A DREAWING/HEF DNESIGNATOR: 32 TEEMN SLBSYSTEM:
ZONELOCATION:N/A EFFECTINITY/AFFECT STAGE:

1.  Power CCTV system
2. Viathe PHS panel, select 3 monitor.
1 Send “Camera Power Oo™ command
from the PHS panel.
4, Select “External S¥ne™ on mobiter.
5. Observe vidza displayed on monisor.
Note that if video o monityr is syochronized (Le , stahle raster)
then this indicutes thut the camera is
receiviog com pasite syoc from the RCU and
that the camera is producing synchronized viden.
6. Send Pap, Til, Focus, Loom, ALC, ind Gapnma
commands and visally (either via the
moniter er dicedt observation) verily operatio.
7, Selexct dowplink as destipation and camera
wnder test &S Source.
g Ohserve vides routed to downlink,
8, Send *Camera Power Off" command via PHS panel,
10, Repest Steps 3 through 9 except issue
commands via the MIM command path

J) INSPFECTION:
Proeprement Control - The CTVC ERE Partx and hardware itcas are procured from approved vendors and suppliers,
which meet the requirements sci furih in the CTVC contract. Resident DPRO persaanel review all procurement gocuments
ta establish the need for G5E oo selected parts (PAT 317,

Incoming knspection and Storase - Incoming Qualicy iuspections are made on all received materials and paris. Resufts are
recorded by 10t and retained io Tile by drawing and contrul numbers for Tuture reference and traceability. All EEE parts ave
subjected te incoming accepiance tests as called for in PAT 315 - Incomiog Inspection Test Instructions. Tueoming flight parts
are Turther processed in accordance with GE 184(534 - Preconditioning and Acceptance Requirements for Electronic Parts,
witl the exception that DPA and PIND testing is oot performed. Mechanica) ilems are inspected per PAI 316 - Incoming
Inspection Tnstructions for Mechapical itemy, FAT 305 - Incoming Quality Control Ingpection Instruciion, and FA} 611 -
Procedure for Processing incoming vr Purthased Parts Desipnated for Flight Use. Accepted items are gelivered to Materizl
Controlied Stores and retained under apecified conditions until fabrication is required. Non-conforming materials are held
for Material Review Board (MEE) disposition. (FAL-M7, FAT TOC-531) .

Board Assembly & Test - Prior to the start af TVC baard assembly, all items are verified o be corrert by stock room
persoancl , a5 the items are accumulated o farm a kit The items are verified again by the operaior who asscwbles the kit by
checking against the as-buili-parts-list (ABFL). DPRO Mandatory Iospection Points are designed for all printed circuit, wire
wrap and welded wire hoards, plus harness congectors for swldering wirlng, crimping, solder splices and guality
workooanship prior to coating of the component side of boards and sleeving of harnesses.

CTVC Boards

Specific CTVC hoard assembly and test instructions are provided In drawing notes, and applicuble documents are called out

in the Fabrication Procedure and Record (FPR-3273890) and parts list PL32738%0. These include Process Standard RTV-

555 2280551, Process Standard - Bondlng Velero Tape 225088%, Specification Soldering 2280749, Specification - Crimpiog
‘A0S, Specification - Bonding and Stakinp 2220878, Specification - Marking 12R0ETE, Specification - Workmanship

30035, Specification Bonding and Staking 22R0875, specification-Wave Solder 2280821, Specification-Frinted Wire Board

Staling 2280851, Specification-Reflow Soldering 2180754, Specification-Soldering Surface Mount Compenents 20005710, .

CCTWCTVE - 168
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FAJILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

. VEA NUMBER: 1.12.1 ORIGCINATOR: ISC/MM ASTRO PROJECT: GFE
FART NAME: CARGO BAY LEUORU FART NUMBER: 3278840-506 OUANTITY: 1L
PART NUMBER: 3278394-500 LRU/ORI PART NAME: CTVC SYSTEM: €TV
1SC CONTROL NO:N/A DRAWING/REF DESIGNATOR:1278890 SUBSYSTEM:
ZONEAOCATION: N A EFFECTIVITY/AFFECT ETAGE:

CTVC Assembly gad Test ] ]

An open box test is performedl per TP-IT-3Z7§890 and an Accepuance Test per TP-AT-3278890, inchuding vibration and
thermal vacoum. Torque’s are specified aod witaessed, traceability numbers are recorded and calibeated toalz are chacked
prior to use. GE Quality and DPRO inspections are performed a the complction of apecified FPR aperations in accordance
with PAJ-204, PAI-205, and PAT-217. DPRO personnel witocss CTVC button-up and critical torquing.

The CTVC is packaged accordiog fo CCTV Letter 801% and 2280746, Frocess Standard for Packs ging and Haadllng
paidelines. All related ducumentation including assembly drawings, Parts List, ABPL, Test Dataste., 1s pathered and held io
a documentation folder assigned speeifically to pach avsembly. This folder is retained for reference. An EIDP is prepared Tor
each assembly in acecrdance with the requirements of WS-2533176. GE QC and DPRQ persoanel witness crating,
patkaging, packing, and murking, and review the ETDP for completeness and accuracy.

TABLE §. ACCEPTANCE TEST FLOW

1. ANMBIENT FERFO TEST
Test conducied per the requirements of NASA
apprived TP-AT-32788H).

2. ACCEPTANCE VIBRATION EXPOSURE
20-50 Ha: 3 db/octave rise from 0.01 g2/Hr 1o 0,04 p2/Hz
. 80-350 Hz:0.04 22/Hz
350-200 Hz: 3 4B oclave decreased 1o 0006 g27Hz
T Duration: 1 minntelaxis, operating :
Test Level: 6.1 grms

3, POST-VIBRATION FUNCTIONAL CHECK
Test canducted per the requicements of NASA
approved TP-AT-327RE90.

4. ACCEPTANCE THERMAL- VACUTUM FEXPOSTRE
1.5 cycles tetal from 115 deg F o +14 deg F.
After stabilization, one houwr minipum duratiss
at each plateau In-spec functional tests performed at
£ach plateau.

ir - MENTAL FERFORMANCE TEST
Rovm ambicat performanae iestaconducted in
accordance with NASA approved TP-AT-32TREM,

TAELE L QUALIFECATION TEST FLOW

1. EMI
Conduct tests run in accordance with the requirements of
SL-E-0002B, including C301, C502, OR04, TTH1, CEOL, and CED3.
Radiated tests run in  accordance with SL-EMH2B ipzludlog RS0, RR0X,
and RE02 except that the test current for RS02 was 1 amps in licu of 20 aemps

. 2 QUAL FOR ACCFFTANCE VIERATION
10-80 Hr: Adblociave increasing to 0 067 g2iHz
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

MEA NUMBER; 1.].1 ORIGINATOR: J5(/MM ASTRO PROJECT: GFE
FART NAME: CARGO BAY LEU/ORT PART NUMEER: 3275520-504 QUANTITY: 1
PART NUMBER: 327T88M0-505 LEIU/ORU PART NAME: CTVC SYSTEM: CCTV
LSC CONTROL NO:N/A DRAWING/REF DESIGNATOR 3214850 SUBSYSTEM:
ZONELOCATION /A EFFECTINITY/AFFECT STAGE:

E-350 Hai: 0-067/0ciave

350-20K) Hz: 3db/octave decreass
Test Level: 7.8 grms

Test Duration: § minutesfaxis operaling

3. FLIGHT QUALIFICATION VIBRATION
2070 'Hz: § dBisctave increasiog in 0.4 g2/Hz
M0-500 Hz: 0.4 g2fliz
S504-2000 Hz: 6db/octave decrease
Test Level: 15.1 grms
Test duration 43 minutes/axic non-operating

§. THERMAL-VACUUM
1.5 cycles totul from +130 deg F to +9 deg F.

After stahilization, soe hour minimwm durition at each platean
In-spes functional tegts performed st each placeaa.

5. THERMAL SIMULATIOQN
Worst cuse bot and cold mission envi npuments
sitnulated in vacuum Duriog hot case, in-spec
optration 15 required for 6 of 14 conzecutive hoars.
During cold case, in-spec operation is vequired for
14 consetutive hours '

6. HUMIDITY
120 bhours exposure o 859 RH including faor 34

hour temperature cycles of +60 depg F to +1215 deg
F, noo-operating.

{1} FAILURE HISTORY:
Nooe

(E1 OPERATIONAL USE:
Loss of video, Posgible logs of major misvivn chjectives Jue (o loss
of EMS camerss or alther required comeras

(¥) MAIRTAINABILITY:

FREPARED BY: Bernie Embrey BEEVISION:

DATE: February 17, 1995 WATYEER NUMEER
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