
Project Description

The Langley Research Center (LaRC) CALIPSO (Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observations) Experiment will use an on-orbit instrument to measure characteristics of the Earth’s atmosphere.  This Instrument will use laser transmitters to direct laser energy through the Earth’s atmosphere and receive the reflected energy with a telescope.  This reflected energy will then be analyzed to learn information about the Earth’s atmosphere.  One of the functional test for the CALIPSO Instrument before launch will be to direct the laser energy into the Earth’s atmosphere from the ground and test the Instrument’s response.  However, the Instrument must remain in a clean environment during these tests, which must be done outdoors.  These requirements will be met using a mobile cleanroom.  For the CALIPSO Project, this unit will be called the CALIPSO Atmospheric Test Container (ATC).  The ATC will be a small, self-contained cleanroom used to house the CALIPSO Instrument during atmospheric testing.  The ATC will have integrated windows to allow the laser energy to be directed to the atmosphere and to receive the reflected energy.  The ATC will also be mobile to allow transportation from the Instrument’s integration cleanroom to the atmospheric test site.  The offerer will design, fabricate and deliver FOB destination the mobile cleanroom as required by this Statement of Work.  Due to security concerns, certain information will only be provided to the selected offeror.  Please note various statements regarding this issue.

Deliverables

1) The CALIPSO (the “Project”) Atmospheric Test Container (ATC) shall consist of three distinct units.  These units constitute the deliverables for this Statement of Work:

i. The Instrument Cleanroom (IC) – Class 1,000 to Class 10,000 cleanroom (as defined by FED-STD-209) area that will house the CALISPO Payload and/or integrated CALIPSO Satellite  (the “Instrument”) during atmospheric testing;

ii. The Attachable Mechanical Cleanpod (AMC) – Attachable module used to house the Environment Control Unit (ECU) and the Preclean Changeout area;

iii. The Transportation Unit (TU) – Wheeled platform used to support and transport the integrated IC/AMC/CALIPSO Instrument between the Instrument’s cleanroom area and the atmospheric test site.

Instrument Cleanroom (IC) Requirements:

1) The IC shall have the following physical dimensions.  These dimensions are driven by shipping constraints:

· Outside Length = 144.0 +/-1.0 inches;

· Outside Width = 100.0 +0.0/-1.0 inches;

· Outside Height = 115.0 +/-0.5 inches.

· Inside Length = 140.0 +/-1.0 inches;

· Inside Width = 96.0 +0.0/-1.0 inches;

· Inside Height = 107.0 +/-0.5 inches.

2) The base of the IC shall be designed with structural material and accommodate a load of 2400 lbs with a factor of safety of 2.0 based on the minimum yield strength of the material.  The IC shall be designed to allow lifting by forklift from all four sides.

3) The floor of the IC shall be metal plate and include mechanical pads to interface with the CALIPSO Instrument ATC Interface Plate.  This mechanical interface shall consist of a pattern of 3/8-24 x 0.75-inch length threaded holes.  All components of this mechanical interface shall be designed to accommodate a load of 2400 lbs with a factor of safety of 2.0 based on the minimum yield strength of the material.  LaRC shall provide the details of this mechanical interface to the selected offerer.  The floor of the IC shall be coated with a nonskid epoxy coating that shall be Project approved with regards to material outgassing.  An area around the threaded hole patterns shall be masked and uncoated.

4) The walls and roof shall be insulated and weatherproofed using sealants for outdoor use that shall be Project approved with regards to material outgassing.  Exterior skins and interior skins shall be coated with a coating that shall be Project approved with regards to material outgassing.

5) There shall be two (2) framed recessed cutouts on each of the longer length walls (four (4) framed cutouts total) for electrical and fluid pass-through panels.  These cutouts shall be 18 inches x 18 inches each.  LaRC shall provide the locations of these cutouts to the selected offerer.  These cutouts shall contain a threaded hole pattern to allow integration of the pass-through panels.  Blank panels shall be integrated into the unused cutouts.  LaRC shall provide the pass-through panels.  These panels will be fabricated at LaRC and will provide the mounting surfaces for fluid and electrical connectors.  

6) A portion of the roof shall be removable to allow integration of the CALIPSO Instrument.  Threaded lifting points shall be provided in each corner of the roof portion to allow lifting of the roof portion by overhead crane.  The dimensions of the roof portion shall be 105 inches x 100 inches.  The long dimension of this roof portion shall be parallel to the long dimension of the IC.  LaRC shall provide the details of this roof portion to the selected offerer.

7) The roof portion shall contain a framed cutout to accommodate the atmospheric test optical assembly provided by LaRC.  LaRC shall provide the details of this framed cutout to the selected offerer.

8) An integration clear zone around the CALIPSO Instrument from the IC shall be provided.  This zone shall be a rectangular area 105 inches x 96 inches.  The long dimension of this integration clear zone shall be parallel to the long dimension of the IC.  This integration clear zone shall correspond to the removable roof portion in Statement 6 above.

9) Sealed surface mounted lights shall be provided in the IC.  These lights shall not violate the integration clear zone for the CALIPSO Instrument.

10) Two 110v duplex outlets shall be provided inside the IC.

11) Two grounding studs shall be provided inside the IC for grounding of personnel during Instrument operations.

12) The IC shall be capable of being grounded to an external ground.

Attachable Mechanical Cleanpod (AMC) Requirements:

1) The AMC shall have the following physical dimensions.  All dimensions in this set shall have tolerances of +/-1.0 inch.  These dimensions are driven by shipping constraints wherein shipment by commercial air and/or over the road commercial carriers can be adhered to:

· Outside Length = 96.0 inches;

· Outside Width = 100.0 inches;

· Outside Height = 115.0 inches.

· Inside Length = 92.0 inches;

· Inside Width = 96.0 inches;

· Inside Height = 107.0 inches.

2) The AMC shall be relatively simple to integrate/deintegrate to/from the IC to satisfy shipping constraints.

3) The AMC shall include a preclean area to provide personnel a changeout area for entrance into the IC.  The return air from the IC to the Environment Control Unit (ECU) shall be used to condition the environment of the AMC.

4) The ECU shall be integrated within the AMC using shock-adsorbing supports.

5) The base of the AMC shall be designed with structural material and accommodate a load of three (3) personnel and the integrated ECU with a factor of safety of 2.0 based on the minimum yield strength of the material.  The AMC shall be designed to allow lifting by forklift from all four sides.

6) The floor of the AMC shall be coated with a nonskid epoxy coating that shall be Project approved with regards to material outgassing.

7) The walls and roof shall be insulated and weatherproofed using sealants for outdoor use that shall be Project approved with regards to material outgassing.  Exterior skins and interior skins shall be coated with a coating that shall be Project approval with regards to material outgassing shall be conducted by the CALIPSO Mission Contamination Control Engineer.  A response will be provided within 3 business days.

8) The AMC ECU shall provide the following environment in the IC at all times the CALIPSO Instrument is integrated into the IC:

· Temperature:  20oC  +/-5oC (68oF  +/-9oF);

· Humidity:  50%  +/-10%;

· Cleanliness:  Class 1,000 to Class 10,000 per FED-STD-209.

9) Environmental conditions: The internal climate of the ATC has to be maintained continuously, regardless of the external temperature (except wind) at each of the following projected locations:

· Langley Research Center (LaRC), VA;

· Boulder, CO;

· Cannes, France;

· Vandenberg Air Force Base (AFB), CA.

The unit will be able to operate at each location listed above for at least a 30 day time period maintenance free.  

10) All HEPA (High Efficiency Particulate Air) filter units and replacement units shall be non-DOP (Di-Octylphthalate) tested. 

11) A one-point electrical power connection shall be located in the AMC and power distributed to all systems of the CALIPSO ATC.  The power for the AMC will be provided by on-site ground power.

12) A water line connection shall be provided to supply water to the humidifier.

13) Two (2) doors shall be installed in the AMC.  One door shall allow ingress/egress from the AMC and one door shall allow ingress/egress between the AMC and the IC.  These doors shall include windows, hinges, auto-closures and level locksets.  These doors shall be designed to allow laser safety covers and seals to be installed during atmospheric testing.  These doors shall have manual locks to prevent them from being opened simultaneously.

14) Sealed surface mounted lights shall be provided in the AMC.

15) The AMC shall be capable of being grounded to an external ground.

Transportation Unit (TU) Requirements:

1) The TU shall be the mobile base for the integrated IC/AMC/CAPLISO Instrument for the Instrument’s transportation between its cleanroom area and the atmospheric test site.  The TU shall be designed to only move over smooth surfaces such as cleanroom flooring, concrete pads and asphalt surfaces.  The TU shall be designed to accommodate step differences between surfaces of two (2) inches or less.  

2) The TU shall provide the support platform for the integrated IC/AMC/CAPLISO Instrument during atmospheric testing. The TU shall be designed with structural material and accommodate the load of the ATC and support equipment and three (3) personnel with a factor of safety of 2.0 based on the minimum yield strength of the material.

3) The TU shall have the following physical dimensions.  These dimensions are driven by shipping constraints:

· Length = 240 - 300 inches;

· Width  = 100 inches;

· Height < 48 inches.

4) The TU shall have a set of integrated pneumatic wheels to provide transportation between the Instrument’s cleanroom area and the test site for the atmospheric tests.  These wheels shall be arranged in sets of fixed sets and steerable sets as required.  Stability of the platform shall be maintained throughout a steering angle of +/- 75o.  A towing attachment or tow motor hardpoints shall be provided in the TU.  The pneumatic wheels shall serve as the shock adsorption system for the TU.

5) Integrated heavy-duty jacks at each of the four corners of the TU shall be provided for leveling of the ATC and for disengaging the wheels from the ground surface.  These jacks shall be designed to satisfy NASA-STD-8719.9, “Standard for Lifting Devices and Equipment,” Section 13.

6) The TU shall be capable of being grounded to an external ground.

7) Hard points shall be provided on the perimeter of the TU to allow hard mounting of the IC/AMC unit with a strap system.  A second set of hard points shall be provided on the perimeter of the TU to allow hard mounting of the integrated ATC to the ground surface with a strap system.

CALIPSO Atmospheric Test Container (ATC) Requirements:

1) All materials used in the fabrication of the CALIPSO ATC shall be Project approved with regards to material outgassing.

2) All removable penetrations or covers shall be sealed with gasket material that shall be Project approved with regards to material outgassing. The CALIPSO Mission Contamination Control Engineer shall conduct the approval.  A response will be provided within 3 business days

3) All welding operations and inspections shall be in accordance with:

· AWS-D1.1/D1.1M  Steel – Structural Welding Code, Standard for;

· AWS-D1.2 Structural Welding Code – Aluminum;

· AWS-D1.6 Structural Welding Code – Stainless Steel.

4) The operational wind speeds allowed for the CALIPSO ATC shall be limited to 100 km/hr (62 mi/hr).

5) A stress analysis report shall be provided showing Factor of Safety values for all critical load cases.  LaRC shall provide all critical load cases to the selected offerer.

6) All components of the CALIPSO ATC shall be designed for shipment over-the-road or commercial air and shall be designed to allow seals for all open locations.  These seals will be used to maintain the cleanliness of the components during shipment and storage.

7) An operations manual and all necessary documentation to operate the CALIPSO ATC shall be provided.
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