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1. Introduction


The NASA Glenn Research Center in Cleveland, Ohio will be acquiring S-Band antennae, and associated telemetry system hardware for the Development Flight Instrumentation System (DFIS) that is planned to fly on the Upper Stage of NASA’s Ares I Crew Launch Vehicle.  The full S-Band telemetry system is expected to consist of an S-Band transmitter, externally mounted antennae, and connecting coaxial cables.
2. Background


The Upper Stage (US) is the second stage of NASA’s new Ares I Crew Launch Vehicle.  In order to gather the data needed to support flight performance and model verification, Development Flight Instrumentation is planned to fly as an independent system on the first five Ares I development test flights (Ares I-Y through Orion 4).

The Ares I Upper Stage Project is led by the NASA Marshall Spaceflight Center (MSFC) in Huntsville, Alabama. On behalf of the Upper Stage Avionics and Flight Software Integrated Product Team at NASA MSFC, the NASA Glenn Research Center is responsible for designing, developing, testing and delivering the Upper Stage DFI system.

The results of a preliminary (sources sought, request for information) indicated that commercially available telemetry hardware can meet the performance requirements of the Upper Stage DFI telemetry link.  Consequently, the US DFI S-Band telemetry system will be based on presently-existing, commercially available telemetry system components.  The telemetry system components must be tailored to support the center frequency, power and bandwidth constraints governing the Ares I Upper Stage DFI system.  In addition, the telemetry system components must pass space flight qualification and acceptance testing to be performed by the contractor per NASA requirements.

3. Scope

This solicitation addresses the acquisition of S-Band antennae hardware and associated technical support.  The hardware shall include S-Band antennae to be used as Engineering Development Units (EDUs), Qualification Units and Flight Units, as defined in the accompanying “Ares I Upper Stage (US) Development Flight Instrumentation (DFI) S-Band Antenna Component End Item (CEI) Specification” (GRC-AVI-SPEC-0003).
The DFI telemetry system hardware is designed to operate independently from all other Upper Stage Avionics systems, and is planned to fly only on the first five Ares I flights.  The system design is based on a distributed architecture with two antennae mounted externally on the Instrument Unit of the Ares I vehicle at 180 degree diversity points.  The antennae will receive data from the transmitter via coaxial cables and transmit the associated telemetry signal to the NASA ground network.  In addition, except for the EDUs, the antennae must pass space flight qualification and acceptance testing per NASA requirements.


4. Applicable Documents

Section 2 of the specification accompanying this SOW, “Ares I Upper Stage (US) Development Flight Instrumentation S-Band Antenna Component End Item (CEI) Specification” (GRC-AVI-SPEC-0003), lists the applicable documents.

5. Technical Requirements


5.1. S-Band Antennae

The S-Band antennae provided under this solicitation shall comply with “Ares I Upper Stage (US) Development Flight Instrumentation (DFI) S-Band Antenna Component End Item (CEI) Specification” GRC-AVI-SPEC-0003.  Section 3 “DFI S-Band Antenna Requirements” in the CEI Specification provides a reference for the description, physical characteristics, and performance characteristics.  
For purposes in this SOW, the term “antennae set” will be used to refer to a pair of antennae mounted 180 degrees apart externally on the vehicle with the transmitter mounting point being as close to the circumference center between the two antennae as possible,  using as straight as possible equi-cable length runs around the inside circumference of the vehicle +/- 90 degrees phi-cylindrical to minimize power loss and impedance mis-match reflections.  It  is anticipated that the equi-length cable runs from the transmitter to each antenna will be approximately 15 ft. (4.5 m).

5.1.1. Engineering Development Units (EDUs)

EDUs are defined in section 1.2.3 of GRC-AVI-SPEC-0003. 


5.1.1.1. Section 3.2.1.14 “Qualification Test Requirements” and section 3.2.1.15 “Acceptance Test Requirements” do not apply to EDUs.  
5.1.1.2. The table in Appendix C, “Verification Cross Reference Matrix 3.2 Requirements”, derived from “Section 4 Verification” defines the verification requirements necessary for the EDUs.
5.1.1.3. The contractor shall provide a DFI S-Band Antenna Set using right hand circular polarization (RHCP).  

5.1.1.4. The contractor shall provide a DFI S-Band Antenna Set with radio frequency (RF) power handling capability of 50 Watts continuous wave at all pressures between atmospheric and 10-5 Torr.

5.1.1.5. The contractor shall provide a DFI S-Band Antenna Set that can output a radio frequency signal at 2370.5 MHz within the voltage standing wave ratio, gain and other antenna performance parameters.

5.1.1.6. The contractor shall provide removable antenna caps which can be used to cover the individual antennae to prevent damage, and be used for testing purposes to route the RF signal through a coaxial cable to a workstation input.

5.1.1.7. The antenna input connector shall be female TNC.

5.1.1.8. The antenna hat output connector shall be female TNC.

5.1.2. Qualification Unit

The Qualification Unit is defined in section 1.2.2 of GRC-AVI-SPEC-0003.

5.1.2.1. The Qualification Unit shall be used for qualification testing per GRC-AVI-SPEC-0003 Section 3.2.1.14 “Qualification Test Requirements”.
5.1.2.2. Sections 5.1.1.3 through 5.1.1.8 of this Statement of Work shall apply.
5.1.2.3. The table in Appendix C, “Verification Cross Reference Matrix 3.2 Requirements”, derived from “Section 4 Verification” defines the verification requirements necessary for the Qualification Units.
5.1.2.4. The contractor shall provide all analysis reports, inspection reports, test procedures at test reports required for DFI S-Band Antenna qualification to NASA.
5.1.2.5. The contractor shall obtain NASA approval of all test procedures developed by the contractor before the procedures can be used.
5.1.2.6. The contractor shall notify the government not less than five days before the start of any test.  The government shall have the option of being present for all testing.
5.1.3. Flight Units


Flight Units are defined in section 1.2.1 of GRC-AVI-SPEC-0003.

5.1.3.1. All Flight Units shall undergo acceptance testing per GRC-AVI-SPEC-0003 Section 3.2.1.7 “Acceptance Test Requirements”.
5.1.3.2. The table in Appendix C “Verification Cross Reference Matrix 3.2 Requirements” defines the verification requirements necessary for the Flight Units.
5.1.3.3. Sections 5.1.1.3 through 5.1.1.8 of this Statement of Work shall apply.
5.1.3.4. The contractor shall provide all analysis reports, inspection reports, test procedures and test reports required for the DFI S-Band Antenna acceptance to NASA.
5.1.3.5. The contractor shall obtain NASA approval of all test procedures developed by the contractor before the procedures can be used.
5.1.3.6. The contractor shall notify the government no less than five days before the start of any test.  The government shall have the option of being present for all testing.
5.2.   Technical Support

The contractor shall provide the following technical support to assist the government.


5.2.1. Subsequent to EDU hardware delivery, the contractor shall provide training to NASA Glenn covering the EDU hardware. 

5.2.2. Technical support shall also be provided on an “as-needed” basis for S-Band antennae hardware at the NASA Glenn Research Center, at the Michoud Assembly Facility and Stennis Space Center during checkout and integration into the Ares Upper Stage and at the Kennedy Space Center for pre-launch activities.  Proposals shall quote an hourly or daily rate for this technical support service at each location named above.

6. Deliverables
The contractor shall submit deliverables as described below.  .All dates are subject to change, contingent on Ares I Upper Stage Project milestones.  Changes will be handled by the NASA team by the issuance of modifications to this Statement of Work as required.  
6.1. Engineering Development Units

The contractor shall deliver the following items to the NASA Glenn Research Center no later than February 20, 2009.

6.1.1. DFI S-Band Antennae Set as defined in section 5.1 and 5.1.1 above.
6.1.2. Performance verification test data per GRC-AVI-SPEC-0003 Appendix C, Table 3.2.
6.1.3. All connectors and three spare connectors.
6.1.4. User instruction manual for the antenna.
6.2. Qualification Unit

The contractor shall deliver the following item to NASA Glenn Research Center as part of the proposal response.

6.2.1. A verification reduction plan by qualifying only 1 antenna.  The vendor shall prepare a qualification plan that does the following:
· Provides one qualification unit.

· Provides for an assessment of the differences between the qualification unit and acceptance units.

· Based on the differences, assesses the risk to not qualifying acceptance units.
These assessments shall be documented in a Test Requirements Evaluation Report as described in CxP 70036, Constellation Program environmental Qualification and Acceptance Testing requirements (CEQATR).  NASA shall approve the Qualification plan before implementation.
The contractor shall deliver the following items to NASA Glenn Research Center no later than September 30, 2010, after successfully completing Qualification Testing
6.2.2. Qualification Test data/report that will be subject to NASA approval.

6.2.3. S-Band Antenna compliant with the specifications and sections 5.1.1.3 through 5.1.1.8 of this Statement of Work, subsequent to NASA approval of the Qualification Test data/report.
6.2.4. All connectors and three spare connectors.
6.2.5. User instruction manuals for the antenna.
6.3. Flight Units

6.3.1. The contractor shall deliver to NASA Glenn an Acceptance Test data/report that will be subject to NASA approval.
6.3.2. The contractor shall ship all S-Band antennae flight hardware to NASA’s Michoud Assembly Facility (MAF) subsequent to NASA approval of the Acceptance Test data/report.
6.3.3. The contractor shall setup and configure the S-Band antennae prior to shipping the flight hardware to MAF.
6.3.4. User instruction manuals for the antennae.

6.3.5. The contractor shall deliver all flight connectors necessary to interface, to NASA Glenn.
6.3.6. The contractor shall deliver a minimum of two spare connectors, 
6.3.7. The contractor shall deliver following Antennae Set Flight Units (all dates subject to change per the Ares I Project Schedule):

· Ares I-Y: Two Flight Units (one to be used as spare) no later than 3/23/2011 

· Orion 1: One Antennae Set Flight Unit no later than 8/26/2011

· Orion 2: One Antennae Set Flight Unit no later than 1/24/2012

· Orion 3: One Antennae Set Flight Unit no later than 6/24/2012

· Orion 4: One Antennae Set Flight Unit no later than 4/13/2013 
7. Proposal Response
Proposals must meet all of the requirements outlined in “GRC-AVI-SPEC-0003, Ares I Upper Stage (US) Development Flight Instrumentation (DFI) S-Band Antenna Component End Item (CEI) Specification” and in this Statement of Work for the Ares I Upper Stage Development Flight Instrumentation S-Band Antenna.  Additional proposal response requirements are described below.
7.1. The vendor shall generate a verification compliance matrix to indicate compliance with each requirement as part of the response to proposal.
8. Evaluation Criteria
Best value considerations will be given proposals that include features as described below
8.1. Lower mass
8.2. Lower volume
8.3. Delivery earlier than the schedule dates outlined in this SOW.

8.4. Verification reduction by similarity, upon evaluation and approval by NASA.
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