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1. Introduction

The NASA Glenn Research Center in Cleveland, Ohio is acquiring Batteries, and associated  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 Silver Zinc Primary Batteries or Lithium Ion Secondary Batteries can meet the performance requirements of the Upper Stage DFIS DAS.  Consequently, it is expected that the US DFIS DAS will be based on presently-existing, commercially available batteries.  In addition, the DFI Batteries 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 a primary Silver Zinc Battery, associated battery activation and conditioning hardware, and technical support.  Hardware shall include Batteries 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) Battery Component End Item (CEI) Specification” (GRC-AVI-SPEC-0002).
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 centralized power distribution architecture with a single Battery powering all loads for the duration of the flight.


4. Applicable Documents

Section 2 of the specification accompanying this SOW, “Ares I Upper Stage (US) Development Flight Instrumentation (DFI) Battery Component End Item (CEI) Specification” (GRC-AVI-SPEC-0002), lists the applicable documents.  This document was specifically written toward Silver Zinc Batteries but will be modified to include either Silver Zinc or Lithium Ion.  Certain requirements do not apply to one or the other chemistry and this will be clarified in a future revision.

5. Technical Requirements

5.1. Battery Units

The Battery Units provided under this solicitation shall comply with “Ares I Upper Stage (US) Development Flight Instrumentation (DFI) Battery Component End Item (CEI) Specification” GRC-AVI-SPEC-0002.  
5.1.1. Engineering Development Units (EDUs)

EDUs are defined in section 1.2.3 of GRC-AVI-SPEC-0002. 


5.1.1.1. Section 3.2.1.10 “Qualification Test Requirements” and section 3.2.1.11 “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-0002.

5.1.2.1. The Qualification Unit shall be used for qualification testing per GRC-AVI-SPEC-0002 Section 3.2.1.10 “Qualification Test Requirements”.
5.1.2.2. The table in Appendix C “Verification Cross Reference Matrix 3.2 Requirements” defines the verification requirements necessary for the Qualification Units.
5.1.2.3. The contractor shall provide all test procedures required for Battery qualification testing to NASA.
5.1.2.4. The contractor shall obtain NASA approval of all test procedures developed by the contractor before the procedures can be used.
5.1.2.5. 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-0002.

5.1.3.1. All Flight Units shall undergo acceptance testing per GRC-AVI-SPEC-0002 Section 3.2.1.11 “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 test procedures required for Battery acceptance testing 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.
5.1.4.   Technical Support

No technical support required.
6. Deliverables
The contractor shall submit deliverables as described below. Deliverables will be slightly different based on Battery Chemistry.   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 November 30, 2008.

If Silver Zinc:
6.1.1. One DFI Battery with two lot acceptance test cells. 
6.1.2. Performance verification test data per GRC-AVI-SPEC-0001 Appendix C, Table 3.2.
6.1.3. One cell and Battery Activation Kit with detailed activation procedures.
6.1.4. Data sheets on expected cell voltage levels and discharge curves.
6.1.5. Data sheets on relief valves.
6.1.6. All connectors, pins and sockets necessary to interface to the Battery and three spare connectors.
If Lithium Ion:

6.1.7. One DFI Battery.
6.1.8. One Battery Charger.
6.1.9. Charge and Discharge curves, charging procedures and related Battery handling procedures.
6.1.10. All connectors, pins and sockets necessary to interface to the Battery and three spare connectors.
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.
If Silver Zinc:

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

If Lithium Ion:

6.2.2. .Qualification Test data/report that will be subject to NASA approval.
6.2.3. One DFI Battery that has successfully passed Qualification testing.
6.2.4. Two setf of interfacing connectors (with pins/sockets) for each unique Battery connector.
6.2.5. An Electrical Schematic with a commercial parts list and a mechanical assembly drawing.
6.3. Flight Units

If Silver Zinc:
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 DFI Batteries with one acceptance test cell per Battery 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 the Battery 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. A “Flight Set” is defined as the Battery, one acceptance test cell and three sets of connectors.
6.3.6. The contractor shall deliver the following Flight Sets(all dates subject to change per the Ares I Project Schedule):

· Ares I-Y: One Battery Activation Kit, Two Flight Sets, Two additional Flight Batteries, and two additional acceptance test cells no later than 5/26/2011 

· Orion 1: Two Flight Sets no later than 10/19/2011

· Orion 2: Two Flight Sets no later than 3/15/2012

· Orion 3: One Flight Set no later than 8/6/2012

· Orion 4: One Flight Set no later than 12/31/2012

If Lithium Ion:

6.3.7. The contractor shall deliver to NASA Glenn an Acceptance Test data/report that will be subject to NASA approval.

6.3.8. The contractor shall ship DFI Batteries to NASA’s Michoud Assembly Facility (MAF) subsequent to NASA approval of the Acceptance Test data/report.
6.3.9. The contractor shall deliver all flight connectors, pins and sockets necessary to interface to the Battery to NASA Glenn.
6.3.10. A “Flight Set” is defined as the Battery and three sets of connectors.
6.3.11. The contractor shall deliver following Flight Sets (all dates subject to change per the Ares I Project Schedule):

· Ares I-Y: One Battery Charger, Two Flight Sets,  no later than 5/26/2011 
· Orion 1: One Flight Set no later than 10/19/2011
· Orion 2: Two Flight Sets no later than 3/15/2012
· Orion 3: One Flight Set no later than 8/6/2012

· Orion 4: One Flight Set no later than 12/31/2012
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