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1. Introduction


The NASA Glenn Research Center in Cleveland, Ohio is acquiring Data Acquisition Units (DAUs), and associated software and ground support equipment, for use in a Data Acquisition System (DAS) for the Development Flight Instrumentation System (DFIS) that is planned to fly on the Upper Stage of NASA’s Ares I Crew Launch Vehicle.

2. Background


The Upper Stage 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.

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 vendor survey indicate that commercially available Data Acquisition Units (DAUs) can meet the performance requirements of the Upper Stage DFIS DAS.  Consequently the US DFIS DAS will be based on presently-existing, commercially available DAUs.  These DAUs must be configured to support the instrumentation suite required for the Ares I Upper Stage DFIS. In addition, the DAUs must pass space flight qualification and acceptance testing to be performed by the contractor per NASA requirements.

3. Scope

This procurement addresses the acquisition of DAU hardware, associated support software, workstations, and technical support for the US DFI DAS.  Hardware shall include DAUs 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) Data Acquisition System (DAS) Component End Item (CEI) Specification” (GRC-AVI-SPEC-0001, Rev A).
The DFI DAS 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 DAUs placed in several locations throughout the Ares I vehicle.  Each DAU may require unique configuration due to the specific requirements of the instrumentation suite being supported by it, and whether it needs to operate as a master DAU, or a remote DAU connected to another DAU acting as a master.  In addition, except for the EDUs, the DAUs 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 (DFI) Data Acquisition System (DAS) Component End Item (CEI) Specification” (GRC-AVI-SPEC-0001, Rev A), lists the applicable documents.
The Contractor shall meet all of the requirements outlined in “GRC-AVI-SPEC-0001, Rev A, Ares I Upper Stage (US) Development Flight Instrumentation (DFI) Data Acquisition System (DAS) Component End Item (CEI) Specification” and in this Statement of Work for the Ares I Upper Stage Development Flight Instrumentation


5. Technical Requirements


5.1. Data Acquisition Units

The Data Acquisition Units provided under this solicitation shall comply with “Ares I Upper Stage (US) Development Flight Instrumentation (DFI) Data Acquisition System (DAS) Component End Item (CEI) Specification” GRC-AVI-SPEC-0001, Rev A.  Table 3 “Measurement Input Channels” in section 3.2.2 of the CEI Spec provides a reference for the sensor types, number (sensor count) and sampling rate. This table will be updated via a contract modification in order to provide the final sensor suite for Flight Unit configuration.

5.1.1. Engineering Development Units (EDUs)

EDUs are defined in section 1.2.3 of GRC-AVI-SPEC-0001, Rev A, and associated hardware, software and documentation are defined below.  


5.1.1.1. Section 3.2.5.1 “Qualification Test Requirements” and section 3.2.5.2 “Acceptance Test Requirements” do not apply to EDUs.  
5.1.1.2. Since the EDUs will only be used for development testing and evaluation, the EDUs shall be required to acquire data from approximately 50 % of the discretes and sensor count for each type of sensor listed in Table 3 of the CEI Spec.  It is expected that this will lead to an arrangement of at least two DAUs.  One will be configured as the Master DAU to communicate with the Workstation and Remote DAU and one configured as a Remote DAU.  The DAU’s shall be connected to one another and configured as needed in order to be able to communicate with each other. 
5.1.1.3. The table in Appendix C, “Verification Cross Reference Matrix 3.2 Requirements”, defines the verification requirements necessary for the EDUs.
5.1.1.4. The contractor shall configure the DFI DAS output data Pulse Code Modulation (PCM) frames for the based on NASA supplied sensor and data rate requirements.

5.1.1.5. The contractor shall provide the PCM data frame configuration information to NASA for data interpretation.

5.1.1.6. All connectors, pins and sockets necessary to interface to modules in the data acquisition system, and three spare connectors.

5.1.2. Qualification Unit

The Qualification Unit is defined in section 1.2.2 of GRC-AVI-SPEC-0001, Rev A and associated hardware, software and documentation are defined below.

5.1.2.1. The Qualification Unit shall be used for qualification testing per GRC-AVI-SPEC-0001, Rev A, Section 3.2.5.1 “Qualification Test Requirements”.
5.1.2.2. Since NASA expects that only one representative DAU will be used for Qualification Testing, the Qualification Unit shall be able to acquire data from approximately 25 % of the discretes and sensor count for each type of sensor listed in Table 3 of the CEI Spec.
5.1.2.3. The table in Appendix C “Verification Cross Reference Matrix 3.2 Requirements” 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 DAU 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.
5.1.2.7. The contractor shall configure the DFI DAS output data Pulse Code Modulation (PCM) frames for the based on NASA supplied sensor and data rate requirements.

5.1.2.8. The contractor shall provide the PCM data frame configuration information to NASA for data interpretation.
5.1.2.9. The contractor shall prepare a qualification reduction plan that meets the requirements defined in sections 5.1.2.9.1 through 5.1.2.9.3.  These assessments shall be documented in a Test Requirements Evaluation Report as described in the CEQATR.  NASA shall approve the Qualification plan before implementation.
5.1.2.9.1. Provides one qualification DAU.
5.1.2.9.2. Provides for an assessment of the differences between the qualification unit and acceptance units.
5.1.2.9.3. Based on the differences, assesses the risk to not qualifying acceptance units.
5.1.2.10. All connectors, pins and sockets necessary to interface to modules in the data acquisition systems, and three spare connectors.

5.1.3. Flight Units


Flight Units are defined in section 1.2.1 of GRC-AVI-SPEC-0001, Rev A and associated hardware, software and documentation are defined below.  
.

5.1.3.1. All Flight Units shall undergo acceptance testing per GRC-AVI-SPEC-0001, Rev A, Section 3.2.5.2 “Acceptance Test Requirements”.
5.1.3.2. The Flight Units shall be able to process all discrete signals and sensor requirements listed in Table 3 “Measurement Input Channels”.  As noted in section 5.1 above, this table will be updated via a contract modification in order to provide the final sensor suite for Flight Unit configuration.
5.1.3.3. The table in Appendix C “Verification Cross Reference Matrix 3.2 Requirements” defines the verification requirements necessary for the Flight Units.
5.1.3.4. The contractor shall provide all analysis reports, inspection reports, test procedures and test reports required for DAU 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.
5.1.3.7. The contractor shall configure the DFI DAS output data Pulse Code Modulation (PCM) frames for the based on NASA final sensor and data rate requirements (based on GRC-AVI-SPEC-0001, Rev A, Table 3) prior to shipping the flight hardware to MAF..

5.1.3.8. The contractor shall provide the PCM data frame configuration information to NASA for data interpretation.

5.1.3.9. The contractor shall deliver all flight connectors, pins and sockets necessary to interface to modules in the data acquisition systems to NASA Glenn.

5.1.3.10.  The contractor shall deliver a minimum of two spare connectors, or a quantity of 10% of the total, whichever is greater, for each unique type of connector. 

5.2. Workstations
Workstations are defined in section 3.1 of GRC-AVI-SPEC-0001, Rev A.  The Workstations provided under this solicitation shall comply with section 3.2.4 in “Ares I Upper Stage (US) Development Flight Instrumentation (DFI) Data Acquisition System (DAS) Component End Item (CEI) Specification” GRC-AVI-SPEC-0001, Rev A.  
5.2.1. Programming interface software and data decommutation and analysis software.

5.2.2. User’s manuals for the DAUs, workstation, and programming interface and data decommutation and analysis software.
5.3. Technical Support

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


5.3.1. The contractor shall provide a minimum of 3 days and a maximum of 10 days of training, (anticipated to be within 20 days subsequent to EDU hardware delivery), at NASA Glenn covering the EDU hardware, workstation and associated programming and data display software.  The government estimates that 3 people will be trained and each will require 1 copy of the training material and documentation.

5.3.2. Technical support shall also be provided on an “as-needed” basis for DAU hardware, workstation and software 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.  The delivery order will specify the location support is to be provided at. 
6. Verification Matrix
Deliverables shall meet all of the requirements outlined in “GRC-AVI-SPEC-0001, Rev A, Ares I Upper Stage (US) Development Flight Instrumentation (DFI) Data Acquisition System (DAS) Component End Item (CEI) Specification” and in this Statement of Work for the Ares I Upper Stage Development Flight Instrumentation Data Acquisition System.  

7. DFI DAS Architecture

Deliverables shall meet all of the requirements outlined in “GRC-AVI-SPEC-0001, Rev A, Ares I Upper Stage (US) Development Flight Instrumentation (DFI) Data Acquisition System (DAS) Component End Item (CEI) Specification” and in this Statement of Work for the Ares I Upper Stage Development Flight Instrumentation Data Acquisition System.  The DFI DAS shall have a distributed system architecture to accommodate sensors located near CLV US IU and Aft Skirt.
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