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high definition 
digital color television camera
 requirements

1. Scope

This specification identifies the physical, functional, electrical, mechanical, and environmental requirements for a High Definition Color Video Camera system.

This specification identifies two camera types.  One is meant for installation on the Space Shuttle launch pad structure, and must meet stringent environmental requirements.  “Pad” cameras will require lenses as described in section 3.5 of this document.  The other camera type is meant for installation on tracking mounts located away from the launch pad structure, and is not subject to launch pad environmental requirements.  These “non-Pad” cameras nominally require controllers and power supplies as described in sections 3.2 and 3.4.18.1, respectively.  The requirements specific to launch pad cameras are described in sections 3.7.1.3, 3.7.1.4, 4.1.5.2, and 4.1.5.3 of this document.  All other requirements contained in this document apply to both camera types.

2. Applicable documents

The current release/revision issues of the following documents form a part of this document to the extent specified herein.

	Document Title
	Document Number
	Date

	Television – Bit-Serial Digital Interface for High-Definition Television Systems
	SMPTE 292
	1998

	Television – 1280 X 720 Progressive Image Sample Structure - Analog and Digital Representation and Analog Interface
	SMPTE 296M
	2001

	Television – 10-Bit 4:2:2 Component and 4fsc Composite Digital Signals – Serial Digital Interface
	SMPTE 259M
	1997

	Interface Between Data Terminal Equipment and Data
	EIA 232-D
	1987

	Electrical Characteristics of Balanced Voltage Digital Interface Circuits
	TIA/EIA-422-B
	01/27/2000

	Electrical Characteristics of Generators and Receivers for Use in Balanced Digital Multipoint Systems
	TIA-485-A
	03/28/2003

	Television Measurement Of Luminance Signal Levels
	IEEE standard 205
	2001

	FCC Rules and Regulations for Radio Frequency Devices
	Part 15, Class A, Subpart B.
	08/1976

	Environmental Engineering Considerations and Laboratory Tests
	MIL-STD-810F
	05/05/2003

	Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment
	MIL-STD-461E
	08/20/1999

	Specification Electromagnetic Interference Characteristics, Requirements for Equipment
	SL-E-0002, Book 2
	06/13/1988

	American National Standard:  Quality Management and Quality System Elements - Guidelines
	ANSI/ASQC Q9001-1994
	1994


3. Requirements

3.1 General

The High Definition color video camera system shall be a commercial off-the-shelf product, providing SMPTE 292M (1.5 Gb/s) 720p video signal output.  The camera image acquisition and processing shall be compliant with the SMPTE 296M (720p 59.94/60 fps) standard.  The High Definition color video camera system shall be a self-contained system capable of accepting an external power source and Telecommunications Industry Association (TIA) / Electronics Industry Association (EIA) compliant single-ended and/or differential serial remote from a commercial or nondevelopmental control system.

3.2 Camera Control

3.2.1 Control System

The High Definition color video camera system shall be provided with a commercial or nondevelopmental control system.

3.2.2 Local and Remote Control

The vendor provided control system shall provide local and remote control of the specified camera and system functions in 3.2.4 Camera Remote Control Features.

3.2.3 Video Quality

The camera video shall not be disturbed or superimposed when implementing any camera control feature.

3.2.4 Camera Remote Control Features

a. Variable speed proportional controllable servo zoom

b. Variable speed proportional controllable servo focus

c. Auto/manual iris

d. Activation or deactivation of lens 2X extender

e. Display, removal, generation and modification of Camera ID

f. On or Off Camera color bars

g. Scene Store Select

h. Camera Gain

i. White and Black Balance

j. Knee Circuit

k. Gamma

l. White Clip

m. Black Level

n. Horizontal/Vertical detail

o. Shutter setting including Off

p. The camera shall provide a means to obtain current camera status of all controllable features in a way that does not disturb active video.

3.3 Camera

3.3.1 Imaging Sensors

The camera shall utilize a minimum of three solid state imaging sensors.  The image sensor shall be 2/3-inch.

3.3.1.1 Defects

No single sensor shall have more than three (3) pixel defects, with none adjacent, and not more than five (5) pixel defects per camera.

3.3.2 Image Acquisition

The Camera shall acquire and process the image in accordance with SMPTE 296M (720p 59.94/60 fps).

3.3.3 Lens Mount

The camera lens mount shall be a non-reflective positive indexing bayonet.

3.3.4 Color Bar Generator

q. The camera shall generate EIA or SMPTE Color Bars.

r. It is highly desirable that the camera provide SMPTE reverse bars with pluge.

3.4 Scene Store/Select

s. The camera shall provide the ability to store current camera settings at the camera head.

t. At a minimum, the camera shall be capable of storing four (4) scene settings.

u. The camera shall provide the ability to configure the camera to previously stored settings.

3.4.1 Gain Control

The camera shall provide a minimum of four (4) levels of gain in the range of 0 to +18 dB.

3.4.2 White and Black Balance

v. The camera shall provide automatic black balance.

w. The camera shall provide automatic white balance.

x. Presetting of white balance selection of 3200k and 5600k shall be provided.

y. A means of manually adjusting the color balance for camera color matching shall be provided.

z. It is highly desirable that user-selectable full-time automatic tracking white balance be provided.
3.4.3 Knee Circuit

The camera shall provide automatic or adjustable auto knee circuitry for detail improvement in white areas.

3.4.4 Vertical Smear

No vertical smear shall be visible when viewing a bright light generated by a 1 Kw spotlight occupying 10% of the picture, at a distance of 20 feet, with the camera set for 0 dB gain, no filter, shutter off, and iris fully opened.

3.4.5 Gamma

The camera shall provide adjustable gamma of 0.45 and 1.0 by switch or adjustable control.

3.4.6 White Clip

The camera shall provide white clip which shall be adjustable form 95 to 110 IRE units (IRE as defined by IEEE Standard 205), at a minimum.

3.4.7 Black Level

aa. The camera shall provide black level which is adjustable to +5 IRE units (IRE as defined by IEEE Standard 205), at a minimum.

ab. It is highly desirable that the black level be adjustable from 0 to +10 IRE units (IRE as defined by IEEE Standard 205), at a minimum.

3.4.8 Horizontal/Vertical Detail

The camera shall provide horizontal and vertical detail level adjustments.

3.4.9 Shutter

ac. The camera shall support the ability to command a specific shutter setting or the ability to step to the next shutter setting, either up or down.

ad. The minimum range of electronic shutter adjustments shall be 1/60 to 1/1000 with 5 stops.

ae. It is desirable that the following electronic shutter speeds be provided: 1/60, 1/125, 1/250, 1/500, 1/1000.

3.4.10 Power Interrupts

Camera power circuits shall be protected by an internal circuit breaker or fuse of sufficient rating to adequately protect the camera from internal overload damage.

3.4.11 Camera Beam Splitter

The camera shall incorporate, at a minimum, F1.4 prism optics.

3.4.12 Signal-to-Noise Ratio

The camera shall produce a minimum of 54 dB CCIR weighted S/N with lens aperture set at F8 and 2000 lux illumination an 89.9% reflectance chart, with contour enhancement (detail) off, Gamma set at unity, 0 dB gain, filter at 3200k, and shutter off as measured on the serial digital output.

3.4.13 Sensitivity

The camera shall produce, at a minimum, 100 IRE (IRE as defined as defined by IEEE Standard 205), video output with the lens aperture set at F11, filter at 3200k, 2X extender out, 
0 dB gain, shutter off, with 2000 lux illumination on an 89.9% 11-step grey scale reflectance chart, with detail off and the Gamma set at 0.45.

3.4.14 Resolution

The minimum effective number of pixels per image shall be 1280(H) × 720(V).  Minimum horizontal resolution shall be 700 TV lines at center at 50 percent APL.

3.4.15 Video Output

The digital video output shall be compliant with SMPTE 292.

3.4.16 Output Impedance

The source impedance shall be 75 ohms +/- one (1) percent.

3.4.17 Video Output Connector

Shall be BNC, precision 75 ohm.

3.4.18 Power

The camera shall operate within specification for the supply voltage and shall consume less than or equal to 30 watts RMS. The camera shall operate within specification with a supply voltage of 12 volts DC +/- 10 percent.

3.4.18.1 Power Supply

The power supply shall be vendor supplied and capable of operating with an input voltage of 117 V AC (+/- 10 percent).  No damage shall occur to the camera at +/- 20 percent of the specified input voltage.

3.4.19 Single-ended and/or Differential Serial Remote

af. The camera shall be capable of receiving and transmitting serial data for control and status.

ag. The serial interface shall be compliant with TIA/EIA standards.

ah. The camera serial interface shall be capable of receiving and transmitting serial command data rates up to 38.4 Kbps.

ai. The camera serial interface shall respond with an acknowledgement of command receipt.

aj. The camera serial interface shall respond to commands with a command execution and status.

ak. The camera serial interface shall support all control functions listed in 3.2.4 Camera Control Features with the exception of 3.2.4.a and 3.2.4.b.

al. The camera video shall not be disturbed or superimposed when implementing any camera control feature.

am. It is highly desirable that the serial interface support all High Definition color video camera system control features.

3.4.20 Camera ID
The Camera shall provide the ability to insert identification in the top left of raster with 7 alphanumeric characters minimum.  The ID shall be capable of display in the upper left corner of the active video space as described below in both the 16:9 active picture area as well as the 4:3 safe area.

an. Horizontal size 9.0 usec (0.2usec 

ao. Horizontal position 4 usec (0.2usec from end of horizontal blanking to leading edge of first character

Note: For ID within the 4:3 safe area, the horizontal position is measured in reference to the first line pixel of the safe area.

ap. Vertical position 18 lines (1 line from end of vertical blanking

aq. Vertical size 19 lines (2 line adjustment

ar. White characters with outlined black borders, adjust amplitude of white to 80 IRE units (5 IRE units (IRE as defined by IEEE standard 205).

The camera shall provide the ability to turn on and turn off ID insertion.

3.4.21 Filters

as. It is highly desirable that the camera provide Neutral Density and color correction filters

at. Neutral Density 100%, 25%, 6.3%, and Color Correction at 3200K, 4300K, and 6300K is desirable.

3.4.22 Sync

The camera shall genlock to a tri-level sync reference input signal which is SMPTE 296M (720p 59.94/60 fps) compliant.  In the absence of a genlock reference, cameras shall lock to an internal crystal controlled reference signal.

3.5 Lens

au. The lens shall interface with the camera electrically, mechanically, and optically, and shall include all required servo and lens driver modules.

av. The lens format shall match the format/size of the imagers.

aw. The lens shall provide servo zoom, servo focus and selectable auto/manual iris. 

3.5.1 Focal Length
A zoom lens with a zoom ratio of 14:1 (minimum) and a zoom out horizontal angle of field of view no less than 31 degrees and no greater than 55 degrees.  If a zoom ratio is provided greater than specified, the field of view requirements change respectively.

3.5.2 Minimum Object Distance

The minimum object distance shall be 5 feet or less.

3.5.3 Aperture

Maximum of F1.8 (2/3” lens) or with auto/manual iris selectable.

3.5.4 Range Extender

Two (2) times.

3.5.5 Focus

The lens focus shall be servo driven.

3.5.6 Zoom

ax. The lens zoom shall be servo driven

ay. The lens shall provide a minimum zoom ratio of 14:1.

3.5.7 Mount

The lens mount shall be a non-reflective positive indexing bayonet.

3.5.8 Single-ended and/or Differential Serial Remote

An interface shall be provided for control and status of the required lens functions.

3.6 Design and Construction

Commercial items or components may be used in the design and construction of the digital color television camera, provided they meet the functional requirements herein and will not degrade the safety and reliability of the equipment furnished.

3.6.1 Materials, Processes, and Parts

az. All exterior or exposed parts of the digital color television camera shall be limited to nonferrous metal materials.

ba. If potentiometers are used, they shall be the cermet element sealed type.

bb. The supplier shall provide mating connectors for power and control interfaces.

3.6.2 Nameplates and Product Marking

3.6.2.1 Unit Identification

Units and assemblies shall have identification attached to an external surface.  This identification shall indicate if modification to standard catalog equipment has been made.

3.6.2.2 Marking
Electrical and mechanical components shall be permanently marked in conformance to the reference documentation required herein.  Such identification shall be sufficient to permit ease of location and recognition for cross-reference to technical manuals, schematics, and drawings.

3.6.3 Interchangeability
Assemblies and components with the same part number shall be physically and functionally interchangeable.

3.6.4 Workmanship
Particular attention shall be given to exclusion of burrs, sharp edges, and exposure to energized circuits.

3.7 Environmental
3.7.1 Environmental Requirements

The digital color television camera shall be capable of operating to specification for the following conditions.

3.7.1.1 Ambient Temperature

Operating temperature limits shall be -20 ºC to +60 ºC (-4 ºF to +140 ºF) without degradation.

3.7.1.2 Humidity
Zero to 95 percent non-condensing.

3.7.1.3 Pad Vibration
The camera and lens shall be designed to operate within the specified vibration requirements in table 1 of the appendix.  The camera assembly shall operate during the specified vibration and perform to specification after the vibration test with no signs of physical damage.  The vibration requirement shall be validated with the lens mounted to the camera.  The camera base shall be rigidly mounted to the test fixture with no additional hardware other than an interface adapter.  The vendor shall provide a means of supporting and mounting the front of the lens to this test bracket and the lens and camera shall be fully functional while mounted in this configuration.

3.7.1.4 Pad Radiation of Electromagnetic Energy

The High Definition color video camera system shall be tested for compliance to the requirements of NASA Document SL-E-0002, Book 2 (New or Modified Hardware), revision E, Requirement RE102, Paragraph 6.11.1.1 (Narrowband Alternate) and Paragraph 6.11.2.1 (Broadband Alternate), and tested in accordance with MIL-STD-461E.

3.8 Mechanical
3.8.1 Length
bc. The lens assembly length shall be a maximum of ten inches.

bd. The camera assembly length shall be a maximum of ten inches.

3.8.2 Height
The camera assembly height shall be a maximum of five inches.

3.8.3 Width
The camera assembly shall be a maximum of four and one-half inches.

3.8.4 Weight
The camera and lens assembly weight shall be no greater than fifteen pounds.

3.8.5 Physical Limitations

be. No portion of the camera and lens assembly shall extend beyond a 3.75-inch cylindrical radius about the optical centerline of the lens and camera.

bf. It is highly desirable that no portion of the camera and lens assembly extends beyond a 3.6-inch cylindrical radius about the optical centerline of the lens and camera.

3.9 Software
The supplier, at no additional cost, shall provide to KSC any software upgrade or revision released by the manufacturer of the camera system, within 5 calendar years from the date of final acceptance.

3.10 Documentation
bg. All documentation shall be provided in the English language.

bh. One Operations and Maintenance (O&M) manual shall be delivered with each camera.

bi. O&M manuals shall provide all documentation schematics, block diagrams, board layouts, theory of operation, and parts lists required for troubleshooting, component replacement, and alignment in a depot-level maintenance facility.

bj. The supplier shall provide the camera Interface Control Document (ICD) for the serial control interface.
bk. The ICD is to describe the communications parameters, the command and response protocol used for serial control of the camera, all data items and messages passed, and any timing and/or sequencing of messages.
3.11 Training
A camera system training course shall be provided and shall meet the following requirements:

bl. The supplier shall be responsible for training personnel on all operational aspects of the camera system, including basic theory of operation, system setup procedures, operating procedures, maintenance of all hardware after expiration of any maintenance plan, use, care, diagnostic processes, preventive maintenance, troubleshooting, and adjustments.

bm. Persons with appropriate skills shall conduct training at KSC.

bn. The training will be performed using the system information provided with the camera per documentation requirements.

bo. Training shall include hands-on operation so that operators can become familiar with the operation of the camera system.

bp. The supplier shall provide materials and supplies needed by personnel attending the training course, including copies of applicable manuals and handouts for each attendee.

bq. The supplier shall agree that training courses will be videotaped by the Government.

br. The supplier shall provide the contract administrator with a lesson plan for review and approval for the training course.

bs. Training shall be provided to a minimum of 30 students in two classes.  One class shall be on operation and shall be a minimum of four hours.  The second class shall be on maintenance, troubleshooting, and repair procedures and shall be a minimum of sixteen hours.

3.12 Warranty
Warranty requirements shall be as follows:

bt. The supplier shall furnish factory warranty against defects in materials, software, and/or workmanship on all equipment supplied.

bu. The warranty shall be effective at least 5 years after final acceptance of equipment.

4. VERIFICATION

4.1 Acceptance Test

This section defines requirements for verification of operational, performance, and design characteristics.  Verification consists of confirming that each requirement of the specification is satisfied through a series of demonstrations and tests.  The supplier shall be responsible for developing the acceptance test procedure.  Subject to approval by NASA, copies of the factory acceptance test results shall be delivered with each camera.

4.1.1 Objectives
bv. Testing shall be performed in accordance with the approved factory acceptance test (FAT) procedure and shall include performance of operational tests to demonstrate compliance with the proposed requirements listed in this specification, including testing of all external interfaces.

bw. Such tests shall be performed on a completely assembled camera system unless specified otherwise.

bx. Operational tests shall be performed on all controls to verify that they operate properly for a camera system.

by. All camera system remote control functions and specified parameters shall be tested and verified for each camera.

4.1.2 General Requirements
bz. The supplier shall be responsible for performing testing as specified herein for a camera system.

ca. The supplier shall be responsible for all activity required to verify that the requirements of the specifications are met for each camera and lens assembly.

cb. All equipment, devices, labor, and accessories necessary for conducting the acceptance test shall be provided by the supplier at their expense.

cc. Testing shall be performed per the approved ATP.

cd. Prior to shipment and delivery to the Government, each camera and lens assembly shall be assembled and tested by the supplier at a supplier-provided location.

ce. Test and inspection shall be witnessed by the Contracting Officer’s representative(s) at both the factory and at KSC to verify compliance with this specification.

cf. Upon successful completion of factory acceptance testing and based on the testing schedule, the camera system shall be packed and shipped by the supplier, at the supplier’s expense, to KSC.

cg. After delivery and receipt of the camera and lens assemblies at KSC, the Government shall perform final acceptance testing.

ch. Camera and lens assemblies failing the acceptance test shall not be acceptable for delivery to the Government.

ci. All test instruments used in acceptance testing shall display a current calibration sticker. The calibration shall be traceable to the National Institute of Standards and Technology (NIST).

4.1.3 Test Schedule
cj. The testing schedule shall include dates and locations for proposed factory and final on site acceptance testing.

ck. The testing schedule shall be provided to the Contracting Officer’s Technical Representative (COTR) and approved by the Contracting Officer.

4.1.4 Test Procedure

cl. The factory Acceptance Test Procedure (ATP) shall be prepared by the supplier and delivered to the Government for approval 30 days prior to the beginning of testing.

cm. The supplier shall perform tests to verify all requirements are met.

cn. The details of the test shall be identified and the ATP shall have space for sign-off, recording of test results, and identification of requirements to test.

co. The ATP shall include, as a minimum:

(1) A proposed method for physical inspections.

(2) A proposed method for testing for compliance with proposed standards and functional requirements of this specification.

(3) A cross-reference showing ATP paragraphs and the requirements of this specification.

(4) Demonstration of the system’s ability to perform all requirements in a reliable manner.

(5) A list of all test equipment and testing procedures as well as system interconnections and block diagrams for the procedure.

4.1.5 Environmental Testing
4.1.5.1 Ambient Temperature

One camera and lens assembly shall be tested for compliance to the requirements specified at the upper and lower limits in two cycles of temperature, where each cycle shall consist of:

cp. 2 hour transition from ambient to –15(C.

cq. 8 hours at –15(C.

cr. 4 hour transition up to 60(C.

cs. 8 hours at 60(C.

ct. 2 hour transition down to ambient.

4.1.5.2 Radiated Emissions
One camera and lens assembly shall be tested for compliance to the requirements specified in section 3.7.1.4 Pad Radiation of Electromagnetic Energy.

4.1.5.3 Pad Vibration
Each camera shall be designed to operate in the vibration environment defined herein.  Three vibration tests shall be performed with inputs in the direction of X, Y, and Z axis, as specified in Table 1 in the Appendix.  One test specimen shall be subjected to a random waveform having a wideband acceleration power spectral density (PSD), with an approximate normal distribution of instantaneous amplitudes.  The duration of each test is 10 seconds.

4.1.5.3.1 Test Specimen
The test specimen shall be a production item in accordance with the current manufacturing drawings.  The test specimen shall include any attachment hardware (cabling, etc.) and mounting hardware which is representative of the actual installation.

4.1.5.3.2 Fixture

The fixture shall connect the specimen to an electrodynamics shaker or slippery table driven by an electrodynamics shaker, in a manner simulating actual installation.  The design of the fixture shall minimize local fixture responses and amplitude from fixture resonances.  All specimen attach points on the fixture shall be designed to assure transmission of the same motion in the test direction.  The connection details between the test specimen and the fixture shall include provisions for the mounting of control accelerometers in a manner assuring accurate measurement of vibration input transmitted from the fixture to the test specimen.  The fixture design and specimen installation shall be approved by the Government prior to testing.

4.1.5.3.3 Input Monitoring Instrumentation and Equalization

Control accelerometers oriented in the direction of the specified input shall be installed at each fixture specimen interface, unless the size of the test specimen and fixture design justifies reduction of their number.  The required frequency response of accelerometers shall be flat from 5 Hz to 2,000 Hz within plus or minus 5 percent.  The amplitude linearity within the range of test amplitudes shall be within plus or minus 2 percent.  In case of large test specimens and large fixtures, the averaged output of a few selected control accelerometers may be used for equalization.  All specified tolerances shall apply to this averaged output.  The separate recording of individual accelerometer outputs used for average is not required; however, at least two additional accelerometers shall be provided and located at the most distant fixture specimen interface points.

4.1.5.3.4 Test Equipment Equalization

Test equipment equalization shall be accomplished by either of the following methods:

cu. Subject a mass simulated dummy component to the specified test input.  Obtain initial equalization within plus or minus 3 dB of the specified PSD values and within plus or minus 10 percent of the overall RMS acceleration (G RMS) level.  After equalization, the dummy component shall be replaced by the test specimen.  A short duration (not to exceed 10 seconds) excitation, that is at least 3 dB below the specified overall G RMS level, is applied for verification.  Duration of the reduced input to the test specimen shall not exceed 10 seconds.  Whenever the test tolerances are satisfied for the PSD values that are 6 dB below the specification value, the equalization is considered acceptable even if the increase of the overall G RMS level to the specification value distorts the PSD values outside the specified tolerances,

cv. Obtain initial equalization by using the actual test specimen and reduced vibration input.  The input for the equalization is reduced at least 6 dB below the specified overall G RMS level.  Final equalization is then obtained by applying a short duration excitation in the same manner as specified under (a) above the test specimen.  All information pertinent to the record of obtained equalization shall be included in the test report.

4.1.5.3.5 Performance of Test and Data Recording

After equalization has been completed, the testing shall commence.

4.1.5.3.6 Testing

The calibration scale of all measuring instruments shall be recorded prior to turning on any functional components of the test specimen.  The equipment monitoring the functional performance of the test specimen and the functional components of the test specimen shall be turned on.  The input to the shaker that controls the waveform of the test input shall be raised to the specified level (within 5 seconds) and the time count shall begin.  Recording of all measurements shall commence 5 seconds before the test begins and end 5 seconds after the test ends.

4.1.5.3.7 Completion of Testing

Immediately after completion of the test a visual inspection of the test specimen shall be performed, noting any adverse effects the test might have on the tested equipment, such as structural failures, cracks, loosening of bolts and connections, broken wires, etc.  All findings shall be submitted in the test report.  After completion of the test and after any functional components of the test specimen are turned off, the calibrations scale of all measuring instruments shall be recorded again.  Verify acceptable operation to performance specification after completion of the vibration test.

4.1.5.3.8 Pad Vibration Test Tolerances

The following test tolerances are considered acceptable:

cw. Test duration
± 10%

cx. Overall Root Mean Square Acceleration
± 10%

cy. Acceleration spectral density of the wideband waveform
+ 100%, -50% for the specified flat portion of the spectrum

(Referenced to an analysis bandwidth of 5% of the center frequency and not less than 1 Hz, nor greater than 50 Hz.)
Deviations from the specified PSD tolerances shall be permitted in the narrow frequency range (5% of the center frequency) where the resonances in the test specimen reduced fixture amplitude in spite of reasonable above normal driving forces.  Only specimens weighing in excess of 150 are considered under this exception.

4.1.5.4 Test Report

An acceptance test report shall be prepared and furnished by the supplier with the delivered equipment to document the results of the acceptance test and calibration of the equipment.  This report shall contain, as a minimum, the test procedure and completed data sheets for the Digital Color Television Camera acceptance tests.

5. Quality Assurance Provisions

5.1 Quality Control System

The supplier shall establish and maintain a quality control system that satisfies the requirements of ANSI/ASQC Q9001-1994, Quality Systems—Model for Quality Assurance in Design, Development, Production, Installation, and Servicing.  NASA retains the right to perform an audit of supplier’s system to verify compliance.

5.2 Quality Manual

The supplier shall submit a copy of their ANSI/ASQC Q9001-1994, Quality Systems certification credentials.

5.3 Supplier Credential

The supplier of the hardware and software components shall be an established vendor to the industry for no less than five (5) years.

5.4 Deviations and Waivers

When the supplier proposes to perform work that does not conform to the applicable contract drawing requirements and specifications, the supplier shall submit to the Contracting Officer for approval a written request for deviation or request for waiver on the non-conforming work.  Prior to performing the non-conforming work, the supplier must receive the approved/denied request from the Contracting Officer.

All supplier deviation and waiver requests shall be submitted on KSC Form 8-69, “Supplier Request to use Non-Conforming Parts or Material.”  The form shall be fully executed and include a proffer of consideration to the Government.  The request must be technically supported by justification, rationale, design considerations, calculations, and other data as applicable that permits ready and conclusive evaluation by the Government as to acceptability or non-acceptability.

Where a requested deviation or waiver on a particular aspect of the work has a relation to, or affects, other aspects of the work, those other aspects of the work shall be clearly identified and referenced.  And, if the requested deviation or waiver necessitates a deviation or waiver on other aspects, requests for all such deviations and waivers must be submitted concurrently.

Any request not submitted in strict accordance with this provision will not be considered.

6. Preparation for Delivery

6.1 General Requirements
The requirements specified herein shall govern the preparation for shipment or transport of the equipment and spares.  The preservation, packaging, and packing used for shipment or storage (or both), together with any special controls needed during transportation shall adequately protect the equipment from damage or degradation of performance.  The supplier shall be responsible for the condition of the equipment delivered at the receiving point designated by the Contracting Officer.

6.1.1 Protection
Parts protection procedures, methods, materials, and devices (such as carts, boxes, containers, or transportation vehicles) shall be used to prevent damage to components.

6.1.2 Marking For Shipment
Containers shall be clearly marked and labeled as to contents and contract numbers, including the precautionary markings needed to ensure the safe handling, transport, and storage of the item.

Appendix A. Glossary

The following is a glossary of terms used by NASA in reference of the Operational Television System.  Its purpose is to serve as an aid to understanding the functional requirements.

Commercial Item - Any item, other than real property, that is of a type customarily used for nongovernmental purposes and that -- has been sold, leased, or licensed to the general public, or has been offered for sale, lease, or license to the general public.

Nondevelopmental Item - Any previously developed item used exclusively for governmental purposes by a Federal agency, a State or local government, or a foreign government with which the U.S. has a mutual defense cooperation agreement.  A nondevelopmental item is a statutory term describing items that have been previously developed for production.  Nondevelopmental means "not requiring development”.
Operational Television - The Operational Television (OTV) System is a KSC-wide television acquisition and distribution system.  The System provides surveillance and status of space vehicles and payloads associated with checkout, countdown, launch and landing operations at KSC facilities.

Local Control - Control of the specified camera functions within close proximity of the camera.  Local control may be accomplished by a plug in control interface or control interface on the camera head.

Remote Control – Control of the specified camera functions miles away from the camera location.

APPENDIX A (continued)

Table 1
Vibration Test Specification PSD. X, Y, & Z directions.

OVERALL RMS VIBRATION LEVEL IS 19.3 G’S.
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