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1. Introduction


The NASA Glenn Research Center in Cleveland, Ohio is acquiring Power Distribution Units (PDUs) for use in a Power Distribution Unit (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 PDU will interface with Ground Power and the US DFI Battery.  The PDU will distribute power to the various 28 volt loads, perform switching between ground power and battery power as well as supply some regulated voltages. A custom printed circuit board design as well as enclosure will need to be used but all components should be commercially available.  The PDU must be configured to support the power requirements for the Ares I Upper Stage DFIS.    In addition, the PDUs 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 PDU hardware, associated support software, workstations, and technical support for the US DFI PDU.  Hardware shall include PDUs 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) Power Distribution Unit (PDU) Component End Item (CEI) Specification” (GRC-AVI-SPEC-0006).
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 power system design is based on a centralized architecture with one 28 VDC Battery and one PDU distributing power to the various data acquisition units and loads placed in several locations throughout the Ares I vehicle.  In addition, except for the EDUs, the PDUs 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) Power Distribution Unit (PDU) Component End Item (CEI) Specification” (GRC-AVI-SPEC-0006), lists the applicable documents.


5. Technical Requirements


5.1. Power Distribution Units

The Power Distribution Units provided under this solicitation shall comply with “Ares I Upper Stage (US) Development Flight Instrumentation (DFI) Power Distribution Unit (PDU) Component End Item (CEI) Specification” GRC-AVI-SPEC-0006.   An electrical schematic is provided for clarification of functions but does not necessarily represent the actual hardware configuration.   

5.1.1. Engineering Development Units (EDUs)

EDUs are defined in section 1.2.3 of GRC-AVI-SPEC-0006. 


5.1.1.1. Section 3.2.1.8 “Qualification Test Requirements” and section 3.2.1.9 “Acceptance Test Requirements” do not apply to EDUs.  
5.1.1.2. The table in Appendix C, “Verification Cross Reference Matrix 3.2 Requirements”, defines the verification requirements necessary for the EDUs.

5.1.2. Qualification Unit

The Qualification Unit is defined in section 1.2.2 of GRC-AVI-SPEC-0006.

5.1.2.1. The Qualification Unit shall be used for qualification testing per GRC-AVI-SPEC-0006 Section 3.2.1.8 “Qualification Test Requirements”.
5.1.2.2. Since NASA expects that only one representative PDU will be used for Qualification Testing.
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 PDU 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-0006.

5.1.3.1. All Flight Units shall undergo acceptance testing per GRC-AVI-SPEC-0006 Section 3.2.1.9 “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. The contractor shall provide all analysis reports, inspection reports, test procedures and test reports required for PDU acceptance to NASA.
5.1.3.4. The contractor shall obtain NASA approval of all test procedures developed by the contractor before the procedures can be used.
5.1.3.5. 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

No technical support is anticipated to be required beyond deliver of the flight units.
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. One PDU.
6.1.2. Performance verification test data per GRC-AVI-SPEC-0006 Appendix C, Table 3.2.
6.1.3. All connectors, pins and sockets necessary to interface to the Power Distribution Unit, and two spares for each PDU connector.
6.1.4. Electrical schematics of the PDU and connector pinouts.
6.2. Qualification Unit

The contractor shall deliver the following items to NASA Glenn Research Center no later than September 30, 2010, after successfully completing Qualification Testing.

6.2.1. Qualification Test data/report that will be subject to NASA approval.

6.2.2. One flight qualified PDU.
6.2.3. All connectors, pins and sockets necessary to interface to the Power Distribution Unit, and two spares for each PDU connector.

6.2.4. Electrical schematics of the PDU and connector pinouts.
6.3. Flight Units

6.3.1. The contractor shall deliver to NASA Glenn an Acceptance Test data/report with electrical schematics and connector pinouts that will be subject to NASA approval.
6.3.2. The contractor shall ship all PDU 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 deliver all flight connectors, pins and sockets necessary to interface to modules in the Power Distribution Units to NASA Glenn.
6.3.4. 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. 
6.3.5. The contractor shall deliver following Flight PDUs (all dates subject to change per the Ares I Project Schedule):

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

· Orion 1: One Flight PDU no later than 8/26/2011

· Orion 2: One Flight PDU no later than 1/24/2012

· Orion 3: One Flight PDU no later than 6/24/2012

· Orion 4: One Flight PDU no later than 4/13/2013 
7. Product Assurance

The vendor shall meet all of the product assurance requirements specified as describe below.

7.1. Quality Assurance


Hardware Quality Assurance:  A Quality Assurance (QA) program shall be employed to ensure that products conform to specified requirements.  Practices under the QA program may include, but not be limited to:  design control; document and data control; product identification and traceability; process control; contamination control; control of assembly, inspection, and test activities; control of inspection, measuring, and test equipment; control of nonconforming product; corrective and preventive action; handling, storage, packaging, preservation, and delivery; control of quality records; training.  The planned practices under the QA program shall make evident the level of effort that the vendor perceives as appropriate for the product.  The vendor shall utilize existing in-house programs/practices when possible.   

7.1.1. Quality Assurance Internal Audits
The vendor hardware quality assurance procedures and documentation shall meet the requirements of Appendix A, A.1.8.2.2 (AS9100B, 8.2.2), Internal Audit, of CxP 70059 Constellation Program (CxP) Integrated Safety, Reliability, and Quality Assurance (SR&QA) Requirements.

7.1.2.  The first such quality assurance internal audit shall be performed within 90 days from contract award.
7.1.3. The scheduling of subsequent quality assurance internal audits shall be per the mutual agreement of GRC and the vendor.  
7.2. Configuration Control

A Configuration Management (CM) program shall be employed to control hardware/software developed/produced.  Practices under the CM program may include, but not be limited to:  drawings/software numbering system; drawing/software release/approval process; engineering change order system; implementation of changes.  The planned practices under the CM program shall make evident the level of effort that the vendor perceives as appropriate for the product.  The vendor shall utilize existing in-house programs/practices when possible.
8. Proposal Response
Proposals must meet all of the requirements outlined in GRC-AVI-SPEC-0006, Ares I Upper Stage (US) Development Flight Instrumentation (DFI) Power Distribution Unit (PDU) Component End Item (CEI) Specification” and in this Statement Of Work for the Ares I Upper Stage Development Flight Instrumentation Power Distribution Unit.  Additional proposal response requirements are described below.
8.1. The vendor shall generate a verification compliance matrix to indicate compliance with each requirement as part of the response to proposal.

9. Evaluation Criteria
Best value considerations will be given proposals that include features as described below
9.1. Lower mass 

9.2. Lower volume 

9.3. Previous Flight Hardware Heritage
9.4. Delivery earlier than the schedule dates outlined in this SOW.
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