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EXECUTIVE SUMMARY

This NASA Research Announcement (NRA) entitled “RESEARCH AND DEVELOPMENT OF BATTERY CELL COMPONENTS” solicits research proposals that offer new and creative solutions to advance the performance of Lithium-ion (Li-ion) batteries to meet key performance parameters required for future NASA exploration missions.  The Exploration Technology Development Program (ETDP), Energy Storage Project, is sponsoring this development. This NRA covers a variety of topics in the development of “High Energy” and “Ultra-High Energy” Li-ion batteries for future Exploration missions. These batteries will be composed of cells with advanced components that offer high specific energy and a high degree of safety. Research and development of battery cell component materials is required to meet the aggressive performance goals established for the project.  Advanced Li-ion batteries that are safe and possess high specific energies are needed to meet mission requirements.
Awards range from $50K - $250K per year. The total funds available for awards offered in this NRA range from one and a half to two million dollars, which will allow selection from a few to as many fifteen proposals depending on the program objectives and the submission of proposals of merit. The typical period of performance for an award is one year with an option for an additional year. Organizations of every type, domestic and foreign, for profit and not-for-profit may submit proposals without restriction on number or teaming arrangements. Participation in this program is open to all categories of organizations. It is open to industry, educational institution, and other non-profit organizations. It is NOT open to other government agencies, Federally Funded Research and Development Centers (FFRDCs), and NASA Centers or to their employees. NASA employees are NOT permitted to be co-principal investigators on these proposals.  
Details of the solicited programs are given in the Appendix A of this NRA. Due dates of the proposals are staggered for the different battery cell component materials (please refer to Table 3, Appendix B). Interested proposers should monitor FEDBIZOPPS. 
Appendix A provides technical information on the general areas in which proposals are sought. 

Glenn Research Center (GRC) anticipates making multiple awards during a 12 month period beginning on the close (ending) date for this NRA. Offerors may submit proposals for less than a one year effort, for a one year effort, or for a one year effort that includes optional tasks that extend beyond the initial year for up to one additional year of effort. The core effort shall not be longer than one year, so proposals should be structured such that substantial progress toward the stated technical goals is demonstrated in the first year of the effort. This requires the delivery of hardware (i.e. materials/samples) that demonstrates substantial gains toward the desired performance.  Demonstrated progress is required for consideration of the award of the option.  This will allow the Government maximum flexibility concerning funding for up to an additional year for efforts which continue to show promise. It is anticipated that a specific one year effort will result in an award with a value of $50K to $250K and that any specific multi-year effort awarded as a result of this NRA would not exceed $500K in value. However, each offeror should propose a budget that accurately reflects their Statement of Work.
The full funding amount is not presently available for awards under this NRA.  The Government’s obligation to make awards is contingent on the availability of appropriated funds from which payment for award purposes can be made and on the receipt of proposals which the Government determines are acceptable for award under this NRA.  A proposal that is scientifically and programmatically meritorious, but that cannot be accepted during its initial review under this NRA due to funding limitations, may be considered for subsequent awards up to 12 months after the final due date for proposals for the NRA unless the offeror requests otherwise.

Offerors are hereby informed that technical investigations in the fields covered by this NRA may require access to technical data, the export of which is controlled under the Export Control Act, Title 50, United States Code App. 2401-20, the Arms Export Control Act, Title 22, United States Code 2751 - 2794 or both.  No award will be made to any offeror unless the NASA Contracting Officer is satisfied that performance of the awarded effort will not involve an illegal export of technical data under either statute. All presentations, charts, publications, journals, etc. which may fall under the export control act or limited exclusive rights of data (LERD), must be submitted to the GRC Intellectual Property Officer or Technical Monitor (Contracting Officer’s Technical Representative - COTR) for subsequent approval.

It is requested that questions related to the preparation and submission of proposals be submitted in writing within 7 days of the issue date of this NRA to the Procurement Contact shown below, so that answers to these questions can be posted for all prospective offerors.

The following items apply only to this announcement:

All correspondence regarding this NRA must include the NRA Identifier:
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Submit related correspondence to:
 

NASA Glenn Research Center

Attn: Melissa A. Merrill, MS 500-305
21000 Brookpark Road

Cleveland, OH  44135

Melissa.A.Merrill@nasa.gov 
Selecting Official:
Sandra T. Reehorst


Chief, Advanced Flight Project




NASA Glenn Research Center

21000 Brookpark Road, MS 77-4
Cleveland, OH  44135 

(216) 433-5384  Fax: (216) 433-8660
E-Mail: Sandra.T.Reehorst@nasa.gov 
Procurement Contact:
Melissa A. Merrill
 



NASA Glenn Research Center

21000 Brookpark Road, MS 500-305
Cleveland, OH  44135 

(216) 433-6359 Fax: (216) 433-5489
E-Mail: Melissa.A.Merrill@nasa.gov 
Technical Contact:  
Doris Britton  

NASA Glenn Research Center

21000 Brookpark Road, MS 309-1

Cleveland, OH  44135

(216) 433-5246  Fax: (216) 433-6160





E-mail:  Doris.L.Britton@nasa.gov 
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SUMMARY OF SOLICITATION
I – FUNDING OPPORTUNUTY DESCRIPTION


(a) Strategic Goals of NASA’s research program 
Appendix A provides technical information on the general areas in which proposals are sought.

(b)NASA Safety Policy 
Safety is the freedom from those conditions that can cause death, injury, occupational illness, damage to or loss of equipment or property, or damage to the environment. NASA’s safety priority is to protect the public, astronauts and pilots, the NASA workforce (including employees working under NASA award instruments), and high-value equipment and property. 

(c)Availability of Funds for Awards 
Prospective proposers to this NRA are advised that funds are not in general available for awards for all of its solicited programs at the time of its release. The Government’s obligation to make awards is contingent upon the availability of sufficient appropriated funds from which payment can be made and the receipt of proposals that NASA determines are acceptable for award under this NRA. 

(d) Proposal Funding Restrictions 

• The estimated funding and number of proposals anticipated to be funded are subject to the availability of appropriated funds, as well as the submission of a sufficient number of proposals of adequate merit. 

• The construction of facilities is not an allowed activity for any of the programs solicited in this NRA unless specifically stated. For further information on the allowability of costs, refer to the cost principles cited in the Grants Handbook
 Section t1260.127. 

• Travel, including foreign travel, is allowed as may be necessary for the meaningful completion of the proposed investigation, as well as for publicizing its results at appropriate professional meetings. 

• U.S. research award recipients may directly purchase supplies and/or services from non-U.S. sources that do not constitute research, but award funds may not be used to fund research carried out by non-U.S. organizations. However, subject to export control restrictions, a foreign national may receive remuneration through a NASA award for the conduct of research while employed either full or part time by a U.S. organization (see Section 1.6 of the NASA Guidebook for Proposers). 

II. AWARD INFORMATION 

(a) Funding and Award Policies 
In all cases, NASA’s goal is to initiate new awards within 46 days after the selection of proposals is announced for each program. However, this time period may be longer based on the workload experienced by NASA, the availability of appropriated funds, and any necessary post-selection negotiations with the proposing organization(s) needed for the award(s) in question. Regarding this last item, every proposer is especially encouraged to submit full and detailed explanations of the requested budget (see Section 2.3.10 of the NASA Guidebook for Proposers
) to help expedite the processing of the award should their proposal be selected. 
Awards made through this NRA will be in the form of contracts. It is anticipated that the period of performance for these contracts will be for less than a one year effort, for a one year effort, or for a one year effort that includes optional tasks that extend beyond the initial year for up to one additional year of effort. The core effort shall not be longer than one year, so proposals should be structured such that substantial progress toward the stated technical goals is demonstrated in the first year of the effort. This requires the delivery of the hardware (i.e. materials/samples) that demonstrates substantial gains toward the desired performance. Demonstrated progress is required for consideration of the award of the option. This will allow the Government maximum flexibility concerning funding for up to an additional year for efforts which continue to show promise. Annual reviews will be conducted by NASA technical monitors and experts to evaluate progress and to decide whether to continue, continue with modifications, or discontinue specific research.
The type of award to be offered to selected proposers will generally follow the policies in Appendix D.1 of the NASA Guidebook for Proposers2 although in a few cases, only one type of award may be offered as specified in the program description. A NASA awards officer will determine the appropriate award instrument for the selections resulting from this solicitation. Based on the size and scope of the awards it is anticipated that Firm Fixed Price Contracts will be the appropriate instrument, although Cost may be considered if the proposal warrants this type of Contract. Contract awards will be subject to the provisions of the Federal Acquisition Regulations (FAR) and the NASA FAR Supplement (see http://ec.msfc.nasa.gov/hq/library/v-reg.htm).  
NASA GRC intends to provide the sample materials developed under these contracts to a third party for assembly into Li-ion cells. This third party will require scaled-up quantities of material so the Offeror must agree to provide data rights that will permit the Government to provide both the materials and manufacturing/processing data necessary for scale-up to the third party, or to provide the requisite quantities of material (via a separate arrangement)directly to the third party. All detailed manufacturing and processing data necessary for this assembly will be provided by the Government to this third party contractor. Therefore, Offerors must agree to provide data rights that, as a minimum, will permit the Government to provide both the materials and the data to the third party. The Offeror shall also provide a, fully paid, government use license to intellectual property in their proposal.
The Offeror shall provide a list of already patented items that will be used in the sample materials. Proposals that do not conform to this standard may be declared noncompliant and rejected with out review. 


(b)Successor Proposals and Resubmissions 
Generally, Principal Investigators holding previous awards selected through any of the programs offered through earlier NRAs are welcome to submit “successor” proposals that seek to continue a previously funded line of research (see Section 1.5 of the NASA Guidebook for Proposers2. However, in order to ensure equitable treatment of all submitted proposals, NASA does not extend any special consideration to such successor proposals in terms of preferential handling, review, or priority for selection. Note that the instructions regarding successor proposals in the NASA Guidebook for Proposers have changed from past years. Proposers are strongly encouraged to review them. 
Proposals that were submitted but not selected for any previous NASA solicitation(s) may be submitted either in a revised or original form. Such submissions will be subjected to full peer review and considered with neither advantage nor disadvantage along with new proposals that are received by NASA. 
Funds provided as a result of instruments awarded under this NRA can not be applied as contributions under Space Act Agreements that NASA may execute in support of related programs.

(c) Award Period of Performance 

The usual maximum period of performance (duration) for new awards for proposals submitted in response to this NRA is two years. Any proposed period of performance must be justified in the proposal. The appropriateness of the proposed period of performance will be evaluated by peer review. NASA may select proposals for shorter award duration than proposed. 

III. ELIGIBILITY INFORMATION 

(a)Eligibility of Applicants 
Participation in this program is open to all categories of U.S. and non-U.S. organizations, including educational institutions, industry, and not-for-profit institutions. Historically Black Colleges and Universities (HBCUs), Other Minority Universities (OMUs), small disadvantaged businesses (SDBs), veteran-owned small businesses, service disabled veteran-owned small businesses, HUBZone small businesses, and women-owned small businesses (WOSBs) are encouraged to apply. Participation by eligible non-U.S. organizations in this program is welcome but subject to NASA’s policy of no exchange of funds, in which each government supports their own national participants and associated costs (further information on foreign participation is provided in Section 1.6 of the NASA Guidebook for Proposers2.
Other government agencies, Federally Funded Research and Development Centers (FFRDCs), and NASA Centers are not eligible to submit proposals under this NRA or participate as team members under proposals submitted by eligible entities. NASA Centers will be involved to the extent they are carrying out responsibilities in connection with contracts. 

(b) Number of Proposals and Teaming Arrangements 
There is no restriction on the number of proposals that an organization may submit to this solicitation or on the teaming arrangements for any one proposal. However, each proposal must be a separate, stand-alone, complete document for evaluation purposes. The NRA is structured in a way that facilitates responses to individual areas. 
IV. PROPOSAL AND SUBMISSION INFORMATION

(a) Proposal Instructions and Requirements 
All information needed to respond to this solicitation is contained in this NRA and in the companion document entitled Guidebook for Proposers Responding to a NASA Research Announcement (hereafter referred to as the NASA Guidebook for Proposers2). By reference, the 2008 edition of the NASA Guidebook for Proposers is incorporated into this NRA, and proposers are responsible for understanding and complying with its procedures for the successful, timely preparation and submission of their proposals. Proposals that do not conform to its standards may be declared noncompliant and rejected without review. 
The introductory material, as well as the appendices, of the NASA Guidebook for Proposers provide additional information about the entire NRA process, including NASA policies for the solicitation of proposals, guidelines for writing complete and effective proposals, and NASA’s general policies and procedures for the review and selection of proposals and for issuing and managing the awards to the institutions that submitted selected proposals. 
Questions regarding this NRA or its program elements should be directed to the cognizant Program Officer listed in the Executive Summary.

(b) Content and Form of the Proposal Submission 
All proposals submitted in response to this NRA must be submitted in a hardcopy and a fully electronic form (CD-ROM). The Five (5) electronic copies must be labeled with: Original (1) or copy (4), the RFP number, Company Name, and Date Prepared. All CD’s shall be annotated “Source Selection Information (See FAR 3.104”).

Electronic proposals shall be submitted on a quality, virus-scanned, virus-free CD-ROM disk(s). All electronic files must be searchable, will not contain scanned documents and shall be prepared and submitted in Microsoft Office 2003 applications (Word, Excel, Access and Power Point), and Microsoft Project 2003. It is essential that all PDF files generated and submitted meet NASA requirements. At a minimum, it is the responsibility of the proposer to: (1) ensure that all PDF files are unlocked and that edit permission is enabled. PDF files that do not meet NASA requirements may be declared noncompliant and not submitted to peer review for evaluation. Should there be discrepancies between an Offeror’s electronic and hardcopy versions of the proposal data, the hardcopy takes precedence over all electronic versions of the proposal.

(c) Proposal Instructions and Requirements
The proposal should not exceed fifteen pages in length, exclusive of appendices and supplementary material, and should be typed on 8-1/2 x 11-inch paper with a 10- or 12-point font. Extensive appendices and ring-bound proposals are strongly discouraged. Reprints and preprints of relevant work will be forwarded to the reviewers if submitted as attachments to the proposal.
Six copies, one hardcopy and five (5) electronic copies are required, of the proposal and must be received at the address shown for receipt of proposals by see Table 3 (Appendix B) for individual due dates, 4:30 PM EST to assure full consideration.  NASA can not receive deliveries on Saturdays, Sundays or federal holidays. Proposals that are late will be handled in accordance with NASA’s policy as given in Section (g) of Appendix B of the NASA Guidebook for Proposers (also see Sections 3.2 and F.23). Proposals received after the due date may be returned without review. If a late proposal is returned, it is entirely at the discretion of the proposer whether or not to resubmit it in response to a subsequent appropriate solicitation. 
Send proposals to:





NASA Glenn Research Center

Attn: Melissa A. Merrill, MS 500-305

21000 Brookpark Road

Cleveland, OH  44135


(d)
Proposal Format and Contents
Proposals submitted in response to this Announcement must be typewritten in English and contain at least the following information in the format shown below:

	REQUIRED CONSTITUENT PARTS OF A PROPOSAL 

(in order of assembly) 
	PAGE LIMIT 

	Proposal Cover Page 
	1

	Proposal Summary (abstract) 
	4,000 characters, included in Proposal Cover Page 

	Table of Contents 
	1 

	Scientific/Technical/Management Section 
	15* 

	References and Citations 
	As needed 

	Biographical Sketches for: 

	the Principal Investigator 
	2 

	each Co-Investigator 
	1 

	Current and Pending Support 
	As needed 

	Statements of Commitment and Letters of Support 
	As needed 

	Budget Justification: Narrative and Details 

	(including Proposing Organization Budget, itemized lists detailing expenses within major budget categories, and detailed subcontract/subaward budgets) 

	Budget Narrative 
	As needed 

	(including Summary of Proposal Personnel 
	1 

	and Work Effort and Facilities and Equipment) 
	2 

	Budget Details 
	As needed 

	Special Notifications and/or Certifications 
	As needed 


_______________________________________________________________________

* includes all illustrations, tables, and figures, where each "n-page" fold-out counts as n-pages and each side of a sheet containing text or an illustration counts as a page. Note: This page limit may be superseded by instructions in the NRA.

Those selected for award will be required to submit a completed and signed Representations and Certifications document which is available at https://orca.bpn.gov/. 
Option on the Use and Disclosure of Proposal Information: Information contained in proposals is normally used for evaluation purposes only, as described in the NASA Guidebook for Proposers. However, with the offeror’s written permission, the proposal information may be used for other Government purposes.  All materials will be used per the guidelines in the NASA Guidebook for Proposers.

All proposals submitted in response to this NRA must include the appropriate required forms. 
The science/technical/management section and other required sections of the proposal must be submitted as searchable in an accepted format. Proposers must comply with any format requirements specified in this NRA and in the NASA Guidebook for Proposers (e.g. Section 2.3 of the NASA Guidebook for Proposers2). Only appendices/attachments that are specifically requested in either this NRA or in the NASA Guidebook for Proposers will be permitted; proposals containing unsolicited appendices/attachments may be declared noncompliant.
Section 2 of the NASA Guidebook for Proposers provides detailed discussions of the content and organization of proposals suitable for all program elements in this NRA, as well as the default page limits of a proposal’s constituent parts. 
A detailed Work Plan delineating how the Recipient/Awardee will accomplish the Goals and Objectives of the proposed work (including applied Research Methodologies, Processes, and Resources, etc.) shall be included as part of the proposal. The Work Plan shall be evaluated in accordance with the requirements set forth in each of the applicable Appendices. Since all awards shall be in the form of contracts, a Statement of Work (SOW) should be included as part of the proposal for the award of a contract. The SOW should include the following in the order listed: (1) Scope (2) Objectives (3) SOW tasks organized in a Work Breakdown Structure (WBS) (4) Program Schedule & Milestones (5) Measurable metrics, and (6) deliverables, which should also be defined and described under the applicable task / WBS portion of the SOW. The SOW does not count against the page limit and should be inserted at the end of the proposal. 

(e)
 Additional Requirement for Budget Format
The uniform policy concerning the review of proposals submitted in response to this NRA against the cost evaluation criterion is described in Appendix C of the NASA Guidebook for Proposers. NASA program personnel will conduct the complete evaluation of cost including the detailed budget and budget justification for all relevant factors including total cost and comparison of the proposed cost to available funds. In order to allow this division of review responsibilities, NASA will provide limited but sufficient proposal budget information to the peer review (work effort and personnel, other direct costs including procurements and subawards/subcontracts) while reserving certain proposal budget details for NASA’s use (costs of direct labor, indirect costs, total costs). 

In addition to the budget summary information, all proposers are required to include more detailed budgets and budget justifications, including detailed subcontract/subaward budgets, in a format of their own choosing in the Budget Justification. For this NRA, this additional budget must be divided into three parts, the “Budget Justification: Narrative” and the “Budget Justification: Details,” both as described in Section 2.3.10 of the NASA Guidebook for Proposers, and the “Total Budget,” a requirement specific to this NRA. 

The Budget Justification: Narrative includes the Table of Proposed Work Effort and the description of facilities and equipment, as well as the rationale and basis of estimate for all components of cost including procurements, travel (destination, purpose and number of travelers), publication costs, and all subawards/subcontracts. The Table of Proposed Work Effort must include the names and/or titles of all personnel (including postdoctoral fellows and graduate students) necessary to perform the proposed investigation regardless of whether these individuals require funding from the current proposal. The number of person-months each person is expected to devote to the project must be given for each year. The Budget Justification: Details must include the detailed proposed budget including all of the Other Direct Costs and Other Applicable Costs specified in the NASA Guidebook for Proposers. For this NRA, the Budget Justification: Narrative and the Budget Justification: Details should not specify the Total Estimated Cost, the cost of Direct Labor, or any Administrative Costs (e.g., overhead). Proposers should also identify the award instrument and contract type proposed since this information applies to assumptions made in the budget information. 

The Total Budget file must specify the complete set of cost components including all costs discussed in the Budget Narrative and Budget Details, as well as the Total Estimated Cost, cost of Direct Labor, and Administrative Costs (overhead). The Total Budget document will not be provided to the non-government peer review, but will be used by NASA in the evaluation of total cost and comparison of the proposed cost to available funds. 

The required Budget Justification: Narrative and Details section of the proposal may be incorporated into the proposal document as these will be provided to the peer. 

Note that failure to provide sufficient budget justification and data in the Budget Narrative (including the Table of Proposed Work Effort) and the Budget Details, recognizing that the peer review will not have access to the Total Estimated Cost, the cost of Direct Labor, and Administrative Costs (e.g., overhead), will prevent the peer review from appropriately evaluating the cost realism of the proposed effort. A finding by the peer review of “insufficient information to properly evaluate cost realism” will be considered a weakness of the proposal. Inconsistent budget information between these budget descriptions will also be considered a weakness of the proposal.


(f) Proposal Submission Dates, Time, and Location

For each subtopic area of this NRA, the proposals must be submitted in their entirety by 11:59 p.m. Eastern Time on the appropriate proposal dates as shown in Table 3 (Appendix B). 
Proposals that are late will be handled in accordance with NASA’s policy as given in Section (g) of Appendix B of the NASA Guidebook for Proposers (also see Sections 3.2 and F.23). Proposals received after the due date may be returned without review. If a late proposal is returned, it is entirely at the discretion of the proposer whether or not to resubmit it in response to a subsequent appropriate solicitation. 
V. PROPOSAL REVIEW INFORMATION


(a) Evaluation Criteria and Basis for Award
See Subtopic A.1.3.1, Appendix A,

(b) Programmatic Merit

Offeror’s plan to foster US leadership in this technology including how it plans to transfer the results of its research effort to NASA’s industry partner to be selected under NNC08ZRP024R and/or the Offeror’s ability to produce the deliverable to be provided to the industry partner, and/or whether it accepts the Government’s unlimited rights concerning any research data obtained as a result of an award from this NRA if chosen to be included in the final result. 

(c) Review and Selection Processes
Review of proposals submitted to this NRA will be consistent with the general policies and provisions given in Sections C.1 through C.4 of Appendix C of the NASA Guidebook for Proposers, and selection procedures will be consistent with the provisions of Section 

C.5 of that document. 

The source selecting official will make award decisions based on the recommendations of the review team. The review team will evaluate the scientific and technical merit of the proposals and rate them using the subjective ratings listed in the Evaluation Factors, Subtopic A.1.3.2, Appendix A. 
The review team will submit the ratings to the source selecting official, which has the final authority for selecting the specific proposals for negotiation. The final selection decision will consider the review team’s ratings as well as ETDP priorities, project balance, and available funding that represent the best value to the government. 

(d) Partial Awards and Participation with Others

NASA may elect to offer selection of only a portion of a proposed investigation, usually at a level of support reduced from that requested in the original proposal or may also offer tentative selections in which NASA requests investigators to team in a joint investigation. In such a case, the proposer will be given the opportunity to accept or decline such selection. If the proposer accepts such an offer, a revised budget and statement of work may be required before funding action on the proposal can be initiated. If the proposer declines the offer of a partial selection, or participation in a joint investigation, the offer of selection may be withdrawn in its entirety by NASA. Additionally, NASA may decide to award an effort for less than the full period of the proposal.

(e) Selection Announcement and Award Dates
NASA’s stated goal is to announce selections as soon as possible. However, NASA does not usually announce new selections until the funds needed for those awards are approved through the Federal budget process. Therefore, a delay in the budget process for NASA usually results in a delay of the selection date(s). After 150 days past the proposal due date for which a proposal was submitted, proposers may contact the responsible Program Officer listed at the conclusion of the program description in Appendix A, Summary of Key Information for the status of the selection activity. 

Those proposers not selected will be notified by postal or electronic mail and offered a debriefing consistent with the policy in Section C.6 of the NASA Guidebook for Proposers.
(f) Process for Appeals


(i) Ombudsman Program 
The NASA Procurement Ombudsman Program is available under this NRA as a procedure for addressing concerns and disagreements. The clause at NASA FAR Supplement (NFS) 1852.215-84 (“Ombudsman”) is incorporated into this NRA. The cognizant ombudsman is 
Director, Contract Management Division 

Office of Procurement 

NASA Headquarters 

Washington, DC 20546 

Telephone: 202-358-0445. 


(ii) Protests
Only prospective offerors seeking contract awards under this NRA have the right to file a protest, either at the Government Accountability Office (GAO) or with the Agency, as defined in FAR 33.101. The provisions at FAR 52.233-2 (“Service of Protest”) and NFS 1852.233-70 (“Protests to NASA”) are incorporated into this NRA. Under both of these provisions, the designated official for receipt of protests to the Agency and copies of protests filed with the GAO is 

Assistant Administrator for Procurement 

Office of Procurement 

NASA Headquarters 

Washington, DC 20546
VI. AWARD ADMINISTRATION INFORMATION

(a) Notice of Award

Notification of both the selected, as well as the nonselected proposers, will be consistent with the policy given in Section C.5.3 of the NASA Guidebook for Proposers. For selected proposers, the offeror’s business office will be contacted by a NASA Awards Officer, who is the only official authorized to obligate the Government. 

(b) Administrative and National Policy Requirements
This solicitation does not invoke any special administrative or national policy requirements, nor do the awards that will be made involve any special terms and conditions that differ from NASA’s general terms and conditions as given in the Grants Handbook and the NASA Guidebook for Proposers. Please note that it is expected that proposers will comply with Homeland Security Presidential Directive/ HSPD-12. HSPD-12 applicability will be determined during negotiation for award for selected proposals.

(c) Award Reporting Requirements
The reporting requirements for awards made through this NRA will be consistent with Exhibit G of the Grants Handbook. Any additional requirements will be specified in the program description.

VII. POINTS OF CONTACT FOR FURTHER INFORMATION
General questions and comments about the policies of this NRA may be directed in writing to: 

Melissa A. Merrill

NASA Glenn Research Center

21000 Brookpark Road MS 500-305

Cleveland, OH  44135 

(216) 433-6359  Fax: (216) 433-5489

E-Mail: Melissa.A.Merrill@nasa.gov
Note: Proposals shall not be submitted to this E-mail address. Proposals shall be submitted electronically as described in Section (c) Proposal Instructions and Requirements above. 

Specific questions about a given program element in this NRA should only be directed to the technical contact listed in the Executive Summary. 

No communication concerning this NRA may be made to any other NASA official other than those specifically listed in this NRA.

VIII. ANCILLARY INFORMATION

(a) Announcement of Updates/Amendments to Solicitation
It is possible that additional programmatic information for any of its programs may develop before their proposal due dates. If so, such information will be added as a formal amendment to this NRA. Such additional information may be, but not limited to, clarifications or questions and answers. It is the responsibility of the prospective proposer to check for updates concerning the program(s) of interest. 

(b) Electronic Submission of Proposal Information
IX. CONCLUDING STATEMENT
Through this NRA, NASA encourages the participation of the battery community in its ETDP research and technology programs. Comments about this NRA are welcome and may be directed to the point of contact for general questions and comments identified in Section VII above.

Fundamental Research and Development of Battery Cell Components
(NNC08ZP022N)
APPENDIX A
TECHNICAL INFORMATION
 

A.1. Project Overview

NASA has established a project for the development of “High Energy” and “Ultra-High Energy” Lithium-ion batteries for future Exploration missions.  These batteries will be composed of cells with advanced components that offer high specific energy and a high degree of safety.   
Topic A.1.1 Background
NASA’s Exploration Technology Development Program, Energy Storage Project is developing battery technologies to support Constellation’s Altair, EVA, and Lunar Surface Systems projects. These customers require safe, very high specific energy, low volume batteries.  The Energy Storage Project is responsible for development and demonstration cells for “High Energy” and “Ultra-High Energy” batteries with the desired characteristics to Technology Readiness Level (TRL) 6 by 2013 and 2014 respectively (see Figure 2, Appendix B for TRL). 

The Energy Storage Project conducted extensive studies to identify the development path that will lead to the advanced lithium-based battery chemistry with the greatest potential to provide the best combination of safe, reliable performance with extremely high specific energy.  Parallel paths have been identified that focus on the cathode and anode advancements respectively along with development efforts related to  separators, electrolytes and functional components that address system safety and reliability.  Combinations of these components are shown in Figure 1, with the cell designated “High Energy” cell A is comprised of a commercial anode and commercial and/or NASA-developed separator combined with a NASA-developed cathode and electrolyte. “Ultra-High Energy” cell B uses the same NASA-developed cathode, as well as a NASA-developed anode and separator. These “High Energy” and “Ultra-High energy” cells are defined in Figure 1 and Table 2, Appendix B. The electrolyte for cell B may be the same as for cell A, may be modified, or may have a totally different composition from the electrolyte in cell A, as necessary to achieve required safety or other performance metrics. Cell design optimization is required for both cells to meet the targeted mass goals.  
Key Performance Parameters for the products delivered by the Energy Storage Project are defined in Table 1, Appendix B. The “High Energy” development targets development of lithium nickel manganese cobalt oxide cathode paired with a conventional carbonaceous anode.  The “Ultra-High Energy” chemistry combines the cathode developed for the “High Energy” cell option with a silicon composite anode.  Advanced electrolytes, separators and cell design features will be incorporated into both cell designs.  

Topic A.1.2 Introduction

The Energy Storage Project is one of the technology development efforts being implemented as part of the NASA Exploration Technology Program (ETDP). This project is a focused technology development effort to advance Li-ion technology to meet the specific needs of NASA Exploration Projects including Altair (Lunar Lander), Extravehicular Activities (EVA), and Lunar Surface Systems (rovers and other surface assets). The energy storage technology development effort addresses current battery technology limitations by reducing mass and volume while increasing reliability and human-rated safety. 
The Altair will land four astronauts on the moon, provide life support and a base for initial surface exploration missions and return the crew to the spacecraft that will bring them back home to Earth. The Lunar surface systems consist of habitats, mobility systems, communications and navigation, Lunar in-situ resource utilization (ISRU) operations, and science experiments. Each will require reliable, portable energy storage to meet power requirements. An EVA space suit is essentially a single person space vehicle that requires an independent power supply composed of reliable, human-rated, rechargeable batteries with very high specific energy and energy density. “High Energy” and “Ultra-High Energy” cell/battery designs are under development to meet these requirements. 

Topic A.1.3 Proposal Review Information

Subtopic A.1.3.1. Evaluation Criteria and Basis for Award 

Evaluation by peers of the proposing personnel will be used to assess each proposal’s intrinsic scientific and technical merit, its relevance to NASA’s stated objectives, and its cost realism and reasonableness. See Appendix C.2 of the NASA Guidebook for Proposers for further discussion of these criteria and their relative weights. The criteria identified in the Appendix A, Subtopic A.1.3.2 take precedence over this and other sections of the NRA. The evaluation factors include factors evaluated by peer reviewers, as well as factors evaluated by NASA program personnel. Note the following specific points:

Selections will be made following a two-stage peer review process described below.  The first stage will numerically rank the proposals, and the second stage will select multiple proposals among the top ranking candidates.  The final decisions will be made by a NASA selecting official. A proposal that is scientifically and programmatically meritorious, but not selected for award during its initial review may be included in subsequent reviews, for a period of up to 1 year, unless the offeror requests otherwise.

In the first stage of the review process, proposals are subject to scientific review by discipline specialists in the area of the proposal.  Proposals will be reviewed in-house with due regard for conflict of interest and protection of proposal information.  Each proposal will be evaluated by several evaluators, who will give numeric scores using the "Evaluation Factors", described in Subtopic A.1.3.2 below. The scores will be compiled and used in the second stage of the review process. 

The second stage of the review process will be conducted by a smaller team of Government reviewers, again with due regard for conflict-of-interest and protection of proposal information. This team will recommend a diversified set of research from the top ranking proposals to the limit of available funding.  A suite of different development areas is desired to address the full range of development issues.  This means that the proposals selected for award may not necessarily be selected contiguously from the highest-ranking set.  For example, if the top two ranking proposals both address cathode development, while the third ranking proposal addresses electrolyte development, then it is the prerogative of the selecting official to award the best proposal on cathode development and the proposal on electrolyte development while skipping the second-ranking proposal on cathode development, if this supports diversification of research. The final decisions will be made by the NASA selecting official. 

Upon completion of deliberations, offerors will be notified regarding proposal selection or rejection. Offerors whose proposals are declined will have the opportunity of a verbal debriefing with a NASA representative regarding the reasons for this decision. 

The evaluation criteria in Appendix B, part (i) and Appendix C, paragraph C.2 of the “Guidebook for Proposers Responding to a NASA Research Announcement (NRA), January 2006” are superseded by the following. 

Subtopic A.1.3.2 Evaluation Factors

Evaluation factors include factors evaluated by peer review as well as factors evaluated by NASA program personnel. The principal elements considered in evaluating a proposal are its relevance to NASA’s objectives, technical merit, effectiveness of the proposed work plan, and its cost. 

Subtopic A.1.3.2.1 Technical Capability
The following evaluation factors will be used to evaluate proposals. Every proposal will be evaluated on its own merits and not compared with other proposals.
1. Intrinsic Merit (weight, 35%): Overall scientific or technical merit of the proposal or unique and innovative methods, approaches or concepts demonstrated in the proposed research which supports the development of “High Energy” and/or “Ultra-High Energy” Lithium-ion battery systems. Credibility of technical approach, including a clear assessment of primary risks and a means to address them.

Probability of successful completion of the effort within the time frame proposed for both the core effort and proposed optional period of performance if required.

Technical Readiness Level (TRL) to be achieved upon completion of task with the goal to be at NASA TRL 4, “Component and/or breadboard validation in laboratory environment”, at the end of contractor period of performance. (See Technical Readiness Level, Figure 2, Appendix B)

2. Capabilities, Facilities and Qualifications (weight, 25%): Offeror’s capabilities, related experience, past performance, facilities, techniques, or unique combinations of these which are integral factors for achieving the proposal’s technical objectives.

Qualifications, capabilities, and experience of the proposed investigator, team leader, or key personnel critical in managing and achieving the proposal’s technical objectives.

3. Relevance to NASA’s objectives (weight:  20%): The effect of the potential gains on reaching the overall cell and battery level performance goals (Table 1) and ease of integration and compatibility with the NASA-selected chemistries illustrated in Figure 1.
4.  Effectiveness of the Proposed Work Plan (weight, 20%):Offeror’s plans to transfer the results of its research effort to NASA and the industry partner to be selected under NASA Solicitation NNC08ZRP024R. A clear statement of what intellectual property is expected to be publicly available at the conclusion of the work is required.    
Comprehensiveness of work plan, effective use of resources, management approach, and proposed schedule for meeting the objectives. Proposed ability to produce measurable results at the completion of the first year of the effort and at the end of the option year (if awarded).   
Subtopic A.1.3.2.2.Cost/Price
The Cost/Price Factor will be evaluated as follows:  Pursuant to NFS 1815.305, http://fedgovcontracts.com/pe03-190.htm, cost will be evaluated for Cost Realism to determine if the costs proposed are realistic for the work to be performed, have a high degree of reasonableness for the requirements, and reflect a significant level of completeness in relation with the various elements of the Offeror’s technical proposal.  No adjective rating will be assigned to the proposed cost/price, but it will be evaluated to determine its reasonableness, and acceptability, and extent to which it reflects performance addressed in the technical proposal.  
Subtopic A.1.3.3 Relative Importance of Evaluation Factors
1. Selection for award will be to the offeror that represents the best value to the Government.

2. For purposes of evaluation, “Technical Capability”, which includes Intrinsic Merit, Capabilities, Facilities and Qualifications, Relevance to NASA’s objectives and Effectiveness of the Proposed Work Plan, is significantly more important than “Cost/Price”.

Topic A.1.4 Technical Goals

NASA’s approach to the required cell/battery development involves a combination of in-house and contracted efforts.  NASA plans to conduct focused in-house research efforts, sponsor component development efforts via this NRA and possibly involve an industry partner to develop the component materials that will enable the achievement of the stated technology goals.  The industry partner will be responsible for the production of test cells that will be used to evaluate the best materials developed via the above efforts; as well as for the design of flight cells that address the stated performance metrics.  Production of flight cells will be accomplished via a follow-on option to the industry partner contract.    In addition, component development efforts sponsored by other government agencies will be leveraged to make best use of limited resources. 
The key performance parameters for battery technology development necessary to meet Constellation needs are listed in Appendix B, Table 1. The energy storage subsystem must have minimal mass while meeting the power requirements of the spacecraft, without compromising safety. At the cell level, developed cell chemistries and concepts are targeted to deliver specific energies of 180 Wh/kg for the “High Energy” cell design and 260 Wh/kg for the “Ultra-High Energy” cell design both at C/10 and 0°C to 3.0 volts. The targeted cycle life performance for the “High Energy” cells is 2000 cycles at 100% depth-of-discharge (DOD) to 80% of original capacity at C/2. The “Ultra-High Energy” cell has a targeted cycle life performance of 200 cycles at 100% DOD to 80% of original capacity at C/10. Developments toward inherently safe, high reliable systems that operate at the required temperatures are of prime interest. 

A.2 Description of Solicited Research
Proposals are invited for research and development efforts that will advance Li-ion battery technology toward achieving the technical/performance goals stated in the previous section. Candidate task areas suitable for this research announcement are listed below.  Proposals can address one or more of these task areas.  Note that this list only represents examples and is not meant to be comprehensive.  Other relevant research that is not explicitly listed may also be proposed along with a clear discussion of how the proposed effort contributes to the performance goals. The examples are not listed in preferential order.  For a more detailed description of the prioritization criteria that will be used to rank the proposals, see Subtopic A.1.3. of this Appendix. 

The deliverables for this NRA shall include: i) demonstration of performance and safety in relevant test vehicles, and ii) delivery of adequate samples for similar confirmatory studies at the NASA laboratories participating in these cell component development efforts (see Tables 5 and 6 Appendix B). 

Topic A.2.1 Candidate Task Areas

Li-ion battery cell components and investigative areas of interest for the anticipated research are listed below.
Subtopic A.2.1.1 Cathode
Our targeted performance improvements at the battery cell level would entail advanced cathode materials with the following characteristics:
i) specific energy values  >1100 Wh/kg, 

ii) improved  thermal stability compared to the conventional lithiated cobalt oxide or nickel cobalt oxide systems, 
iii) high lithium diffusivity compared to lithiated cobalt oxide or nickel cobalt oxide systems (10-10 cm2/s), to support discharge rates of C/5 or higher (with minimal derating in the specific energy over a temperature range of -10oC to +40oC), 
iv) good chemical and electrochemical stability combined with good reversibility to provide ~ 80% of the initial capacity after 2000 cycles at 100% DOD at C/2 for the “High Energy” cell and 80% of the initial capacity after 200 cycles at 100% DOD at C/10 for the “Ultra-High Energy” cell (See Table 1).
v) Overall safety, in terms of tolerance to overcharge and to exposure to high temperatures, comparable or superior to the conventional lithiated cobalt oxide or nickel cobalt oxide systems and  
vi) low toxicity, once again comparable or better than the conventional lithiated cobalt oxide or nickel cobalt oxide systems.

Classes of cathode materials for consideration shall include, lithiated layered mixed metal oxides of nickel, manganese and cobalt with suitable dopants and surface coatings.  However, other classes of cathodes, e.g, spinel and olivine compounds may also be considered, if the specific energy considerations are met. Owing to the exigency of the program needs, materials that have immediate practical utility will be preferred.  The proposed materials shall have relatively simpler synthetic approaches that are readily scalable and amenable to large scale electrode processing, using standard battery component production equipment.  Proposals should define the impact of the proposed technology enhancements and what specific performance could be expected at the cell and/or battery level.  Strong consideration will be given to the demonstration of practical cathode structures that demonstrate necessary mechanical integrity, performance characteristics and compatibility with other cell components, in order to address desired cell-level performance and cycle life requirements.  
Cathode benefits shall be demonstrated without compromising the overall cell safety goals listed in Table 1.

Subtopic A.2.1.2 Anode 

Proposals are sought for the synthesis and development of advanced, alternative electroactive materials for the negative electrode of lithium-ion cells, as well as for the fabrication and delivery of negative electrode (anode) structures that enable the desired “Ultra-High Energy” cell-level key performance parameter goals presented in Table 1.  Such advanced materials of interest are those with electrode potentials more positive than lithium metal or lithiated carbon, having a high specific reversible capacity (i.e., > 800 mAh/g) and capable of reversibly alloying with or intercalating lithium.  Methods for improving the cycling stability of such powder-based anodes are sought. 
Classes of such materials may, for example, encompass nano-scale, Group 13 – 15 elements and the oxides, intermetallics or composites of such, e.g., silicon-based/carbon composites.  Materials that exhibit minimal capacity fade with time and are both electrochemically and thermally stable are advantageous, as well as those that do not reduce or decompose the cell electrolyte to form a highly-resistive surface layer or form performance-limiting or gaseous reaction products. For example, a thermal or overcharge abuse condition could lead to the occurrence of detrimental side reactions at the anode surface, which could result in limited cell life or possibly a hazardous temperature excursion.  Materials synthesis should be readily scalable, and materials should be able to be processed by standard battery component production equipment. 
 

Strong consideration will be given to the fabrication and demonstration of practical full negative electrode structures that exhibit the attributes of mechanical integrity, thermal and electrochemical stability, specific capacity, electrical conductivity and compatibility with other cell components such that the desired cell-level performance requirements and overall endurance will be addressed. This includes the optimization of all components of a composite electrode structure.  Proposed tasks that address engineering development approaches for optimizing the overall performance of the anode structure (e.g., electrolyte additives or current collection enhancement), anode reactivity and safety issues are advantageous.  Proposals should define the impact of the proposed technology enhancements and what specific performance could be expected at the cell and/or battery level.  

Anode benefits shall be demonstrated without compromising the overall cell safety goals listed in Table 1.

Subtopic A.2.1.3 Electrolyte
The targeted performance enhancements, especially in the specific energy, energy density and safety would warrant new and improved electrolyte systems compatible with the advanced cathode and anode materials being developed simultaneously in this project.   Such new and advanced electrolytes will have improved characteristics, compared to the conventional LiPF6 solutions in Ethylene carbonate (EC), Polypropylene carbonate (PC), Diethyl carbonate (DEC), Dimethyl carbonate (DMC) or (Ethyl methyl carbonate (EMC) mixtures, such as the following:
i) reduced flammability or flame-retardant as demonstrated by the material properties, 
ii) viable electrochemical stability over a wide electrochemical window of 0-5 V vs. Li, to be compatible with the high voltage cathodes as well as adequate electrochemical and chemical stability at the electrode potentials, to ensure minimal growth in the interfacial impedance,
iii) sufficient ionic conductivity to support discharge rates of C/5 or higher with  at least 80% capacity of the low rate (C/10) capacity over the temperature range of -10oC to +40oC, 
iv) enhanced protection with appropriate additives to eliminate side reactions, especially which may occur with new non-carboneous anode materials,

v) ability to be adopted in cell designs capable of functioning in harsh space environments of temperature and vacuum, and 
vi) low toxicity comparable or better than the conventional aliphatic carbonate electrolytes.    
The developments may come in the form of new solvents, salts or additives to achieve the desired objectives. Owing to the exigency of the program needs, materials that have immediate practical utility will be preferred.  The proposed materials shall have synthetic approaches, comparable to or even simpler than those for the state-of-the-art (SOA) of electrolytes, and are readily scalable and amenable to large scale production and handling, as with the conventional lithium-ion battery electrolytes.   Proposals should define the impact of the proposed technology enhancements and what specific performance could be expected.  Additionally, methodologies for electrolyte characterization and evaluation to be performed by the proposing entity should be elucidated.
Electrolyte benefits shall be demonstrated without compromising the overall cell safety goals listed in Table 1.

Subtopic A.2.1.4 Separator

Proposals are sought for the development of advanced alternative cell separator materials to enhance inherent cell-level safety and reliability relative to state-of-the-practice materials found in present-day cells for consumer use. In addition to enhancing cell safety performance, new or optimized fundamental material-level separator properties that can positively influence the cell-level key performance goals presented in Table 1 are sought. For example, a thinner and less resistive separator coupled with an increased mechanical integrity and thermal stability is envisioned to be highly desirable. In addition, the materials should be of high quality and possess uniform material-level properties, and the separator material should not impede the electrical performance of the cell under normal operating conditions.  Classes of such materials under consideration include microporous polymeric films, inorganic ceramics or composites of such, which could also embody multi-layered structural characteristics.

Of particular interest for enhanced safety for human-rated aerospace missions, are the cell-level tolerance to thermal abuse conditions, which could result from mechanical abuse (e.g., a short circuit), environmental exposure and/or from abnormal operating conditions, such as overcharge.  Thus, proposals are sought that address a significant reduction in the risk of a hazardous cell-level thermal and/or electrochemical runaway event.  For example, a low separator shutdown temperature coupled with sustained mechanical integrity at a temperature that is significantly above the shutdown temperature may impede the occurrence of an internal short circuit and, thus, afford a greater margin of cell-level safety. 

Proposals should amply describe the anticipated impact of the proposed technology enhancement and what specific performance could be expected.  Additionally, methodologies for material characterization and evaluation to be performed by the proposing entity should be elucidated.
Separator benefits shall be demonstrated without compromising the overall cell safety goals listed in Table 1.

Subtopic A.2.1.5 Safety and Functional Components
The safety requirement for batteries used in a crewed space environment is two-fault tolerance to catastrophic failures.  For lithium-ion batteries or batteries with lithium-based chemistries, the main hazards are overcharge, over discharge, external and internal short and high temperatures.  The safety goal for this effort is to develop lithium-ion cells and batteries that are tolerant to the above mentioned hazards and those that are listed in Table 1, Appendix B, under Safe, reliable operation.  The Offeror may propose to develop components or approaches that will increase the tolerance of the cell to hazardous conditions and that can also be easily integrated with the NASA-selected chemistries.  Tolerance should be demonstrated by the fact that the cell or battery does not exhibit any flame or vent with fire under any of the above mentioned conditions. Proposals for areas other than those specifically addressed in subtopics A.2.1.1 through A 2.1.4 should be considered in response to this subtopic.  Proposals should define the impact of the proposed technology enhancements and what specific performance could be expected.  
A.3 Scope of Proposals 

Proposals are invited to develop technology that will contribute to the ultimate battery performance goals.  

The overall goals of the ETDP Energy Storage Project are the delivery and demonstration of TRL 6 “High Energy” and “Ultra-High Energy” cell designs by 2013 and 2014 respectively.  This NRA is directed at the innovative advances in component materials required to meet the project goals.  The solicited component development is scheduled to take place between the first quarter of FY09 and the end of FY10.  It is NASA’s intent to engage an industry partner for the production of test cells and flightweight cells that contain components developed via this solicitation.  This third party will require scaled-up quantities of material so the Offeror must agree to provide data rights that will permit the Government to provide both the materials and manufacturing/processing data necessary for scale-up to the third party, or to provide the requisite quantities of material (via a separate arrangement)to the third party .
Proposals shall identify suitable components and cell systems that will contribute to reaching the overall technology goals for the battery systems and specifically address the stated Key Performance Parameters (Table 1, Appendix B). Offerors may submit proposals for less than a one year effort, for a one year effort, or for a one year effort with an option to renew that includes optional tasks that extend beyond one year for up to one additional year of effort. The core effort shall not be longer than one year, so proposals should be structured such that substantial progress toward the stated technical goals is demonstrated in the first year of the effort. This requires the delivery of hardware (i.e. materials/samples) that demonstrates substantial gains toward the desired performance.  Demonstrated progress is required for consideration of the award of the option.  This will allow the Government maximum flexibility concerning funding for up to an additional year for efforts which continue to show promise. Proposals shall describe the entire technical effort to be performed for the proposed candidate task area with clearly defined decision points structured within for efforts that involve a second year of development.  Successful completion of a research task is defined as demonstrating concept feasibility and technical progress against measurable milestones.

A.4 Programmatic Considerations
It is anticipated that a specific one year effort will result in an award with a value of $50K to $250K and that any specific multi-year effort awarded as a result of this NRA would not exceed $500K in value. However, each offeror should propose a budget that accurately reflects their Statement of Work. The Cost/Price of the proposal is one-third important as the technical capability section of the proposal for selection. The proposal must make a strong connection to the requirements of the Li-ion battery. It must address a particular subtopic/subject, identified from the above sections (A.2.1.1 – A.2.1.5). It must clearly describe the background and objectives of the proposed research; the approaches to be considered; the level of effort to be employed; the anticipated results; and the battery system level impact of the proposed innovation. It must address the selection criteria described in Subtopic A.1.3.2. The science-technical-management section must not exceed 25 pages. 

Offerors should propose an appropriate level of effort (cost and duration). The estimated level of effort provided with the topic description and in Appendix B, Table 4 is for general guidance. A different level of effort than suggested here (cost and/or duration) will be evaluated in conjunction with the proposal's quality and its value to the ETDP project. If a multi-year task is proposed, the proposal should provide a separate work plan and cost for each year, and NASA may choose to make a partial award (the award may be for duration less than the total program that was proposed).
Milestones with measurable metrics toward achieving the proposer’s goal must be provided, with a minimum of two milestones per year. There will be a kick-off meeting at the beginning of the award period, and monthly teleconference meetings. The kick-off meeting will be held at the contractor’s facility, and must be attended by at least the principal investigator for the award. There will be one meeting per year held at the Glenn Research Center.  The teleconference meetings will be held at least once a month to review the progress of each contract. A monthly written report must be submitted for each month’s effort; the information in this report will be one of the factors used to determine whether adequate progress has been made. Complete documentation of approach and results in the form of a written final report is required at the completion of each year’s effort. 
A.5 Component Development
At a minimum, efforts aimed at component level development shall demonstrate electrochemical performance in actual cells operated at reasonable current rates, (based on projected performance parameters) for a reasonable number of cycles.  Tasks focused on component development shall deliver sample components to NASA for evaluation and assessment.

A.6 Reports and Deliverables
Funded tasks are required to deliver periodic, i.e. monthly Technical Progress Reports, Annual Progress Reports, Financial Management Reports, and a Final Report.  For those efforts exceeding one year in duration, the Final Report also serves as the annual progress report for the final year of the efforts.  

Deliverables are listed in Tables 5 and 6, Appendix B.
A.7 Summary of Key Information

	Expected annual program budget for new awards
	See Table 4, Appendix B.

	Maximum duration of awards
	1 year with an optional 1 year follow-on

	Due dates for proposals
	See Table 3, Appendix B.

	NASA strategic objectives(s) which proposals must state and demonstrate relevance to
	Every proposal must address one or more key performance parameter target/threshold found in Table 1, Appendix B. See also Topic A.2, Appendix A of this NRA.

	General information and overview of this solicitation 
	See Summary of Solicitation

	Detailed instructions for the preparation and submission of proposals
	See NASA Guidebook for Proposers, http://www.hq.nasa.gov/office/procurement/nraguidebook 

	Page limit for the central Science-Technical-Management section of proposal
	15 pages. See also Chapter 2 of the NASA Guidebook for Proposers and “Proposal Instruction and Requirements”, Summary of Solicitation, page 5.

	Submission medium
	Hardcopy and 5 Electronic CDs are required. See also Chapter 3 of the NASA Guidebook for Proposers.  

	Expected type of award
	Contract – Firm Fixed Price

	NASA point of contact concerning this program
	Technical POC: Doris L. Britton, 216-433-5246 Doris.L.Britton@NASA.gov 
Procurement POC: Melissa A. Merrill, 216-433-6359, Melissa.A.Merrill@nasa.gov 
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Figure 1. Schematic showing expected components of the “High Energy” Cell A and

“Ultra-High Energy” Cell B.   
	Technology Readiness Level Summary

	TRL
	Level description

	1
	Basic principles observed and reported

	2
	Technology concept and/or application formulated

	3
	Analytical & experimental critical function and/or characteristic proof-of-concept

	4
	Component and/or breadboard validation in laboratory environment

	5
	Component and/or breadboard validation in relevant environment

	6
	System/subsystem model or prototype demonstration in a relevant environment (ground or space)

	7
	System prototype demonstration in a space environment

	8
	Actual system completed and "Flight qualified" through test and demonstration (ground or space)

	9
	Actual system "Flight proven" through successful mission operations


Figure 2 - NASA Technology Readiness Levels (TRL).
Table 1 - Key Performance Parameters (KPP) for Battery Technology Development
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Wh/kg at C/10 & 0°C 

“Ultra-High Energy”

135

Wh/kg at C/10 & 0°C 

“High-Energy”**

150

Wh/kg at C/10 & 0°C 

“Ultra-High Energy”**

130 Wh/kg at C/10 & 30°C

120 Wh/kg at C/10 &   0°C

90 Wh/kg at C/10 & 30°C

83 Wh/kg at C/10 &   0°C

(MER rovers)

Battery-level

specific energy*

Specific energy

180

Wh/kg at C/10 & 0°C 

“High-Energy”

260

Wh/kg at C/10 & 0°C 

“Ultra-High Energy”

165

Wh/kg at C/10 & 0°C 

“High-Energy”

180

Wh/kg at C/10 & 0°C 

“Ultra-High Energy”

150 Wh/kg at C/10 &   0

o

C 130 Wh/kg at C/10 & 30°C

118 Wh/kg at C/10 &   0°C

Cell-level

specific energy

0

o

C 

to

30

o

C 0

o

C 

to

30

o

C

-50

o

C to +40

o

C -20

o

C to +40

o

C Operating 

temperature

Operating 

environment

390

Wh/l “High-Energy”

530

Wh/l “Ultra-High”

385

Wh/l  “High-Energy”

460

Wh/l  “Ultra-High”

n/a 320 Wh/l

Cell-level

energy density

320

Wh/l “High-Energy”

420

Wh/l “Ultra-High”

270

Wh/l  “High-Energy”

360

Wh/l  “Ultra-High”

n/a 250 Wh/l

Battery-level

energy density

Energy density

Assumes prismatic cell packaging for threshold values. Goal values include lightweight battery packaging.

*    Battery values are assumed at 100% DOD, discharged at C/10 to 3.000 volts/cell, and at 0

0

C operating conditions

**  ”High-Energy” = Exploration Technology Development Program cathode with MCMB graphite anode

“Ultra-High Energy” = Exploration Technology Development Program cathode with Silicon composite anode

Revised 06/20/2008


Table 2 - Definition of terms used in Figure 1 and Table 1.
	Term
	Definition

	“High Energy” Cell

A
	Expected cell-level specific energy: 

180 Wh/kg specific energy at C/10 and 0°C to 

3.000 Volts/cell

Expected components: 

NASA-defined Li(Li,NMC)O2 cathode, electrolyte, and separator and conventional carbonaceous anode
NMC= Ni,Mn,Co

Targeted Performance:

2,000 cycles at 100% DOD to 80% of original capacity at C/2

	“Ultra-High Energy” Cell

B
	Expected cell-level specific energy: 

260 Wh/kg specific energy at C/10 and 0°C to 

3.000 Volts/cell

Expected components: 

NASA-defined Li(Li,NMC)O2 cathode, electrolyte,  separator, and silicon-composite anode

NMC= Ni,Mn,Co

Targeted Performance:

200 cycles to 100% DOD to 80% of original capacity at C/10 


Table 3 - Proposal Due Dates
	Component
	Proposal Due
	Due Date

	Anodes
	30 days after release of solicitation
	August 4, 2008

	Cathodes
	45 days after release of solicitation
	August 17, 2008

	Electrolytes
	60 days after release of solicitation
	August 31, 2008

	Separators
	60 days after release of solicitation
	August 31, 2008

	Safety
	60 days after release of solicitation
	August 31, 2008


Table 4 - Award Amounts
	Component
	Approximate Award Value for a Single One Year Effort
	Total Possible Award Value over 2 years

	Anodes
	$100K-250K
	$500K

	Cathodes
	$100K-250K
	$500K

	Electrolytes
	$75K-150K
	$300K

	Separators
	$50K-100K
	$200K

	Safety
	$75K-150K
	$300K


Table 5 - Summary of Deliverables (NRA Partners)
	When
	What
	Who must deliver
	To Whom

	Monthly
	Status Report
	All NRA partners
	NASA

	6 months after start of contract
	Anodes, cathodes, electrolytes, separators, or safety components
	NRA partners developing any of these components
	NASA

	11 months after start of contract
	Anodes, cathodes, electrolytes, separators, or safety components
	NRA partners developing any of these components
	NASA

	6 months after option exercised
	Anodes, cathodes, electrolytes, separators, or safety components
	2nd year NRA partners
	NASA

	11 months after option exercised
	Anodes, cathodes, electrolytes, separators, or safety components
	2nd year NRA partners
	NASA


Table 6 - Quantities of deliverable materials
	Components
	Initial

(6 months)
	Final

(11 months)

	Cathodes and Anodes
	50 grams electroactive powder and 400 cm2 electrode
(min width = 5.2 cm, min length = 20.0 cm)
	100 grams electroactive powder and 800 cm2 electrode

(min width = 5.2 cm, min length = 20.0 cm)



	Separators
	800 cm2 separator
(min width = 10 cm)


	1600 cm2 separator
(min width = 10 cm)

	Electrolytes


	300 ml electrolyte
	500 ml electrolyte

	Safety and functional 
	Propose suitable deliverable and quantity
	Propose suitable deliverable and quantity








� � HYPERLINK "http://ec.msfc.nasa.gov/hq/grcover.htm" ��http://ec.msfc.nasa.gov/hq/grcover.htm� 


� � HYPERLINK "http://www.hq.nasa.gov/office/procurement/nraguidebook" ��http://www.hq.nasa.gov/office/procurement/nraguidebook�
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Assumes prismatic cell packaging for threshold values. Goal values include lightweight battery packaging.

*    Battery values are assumed at 100% DOD, discharged at C/10 to 3.000 volts/cell, and at 00C operating conditions

**  ”High-Energy”          = Exploration Technology Development Program cathode with MCMB graphite anode

     “Ultra-High Energy” = Exploration Technology Development Program cathode with Silicon composite anode

Revised 06/20/2008

		Customer Need		Performance Parameter		State-of-the-Art		Current Value		Threshold 
Value		Goal

		Safe, reliable operation		No fire or flame		Instrumentation/control-lers used to prevent unsafe conditions. There is no non-flammable electrolyte in SOA		Preliminary results indicate a moderate reduction in the performance with flame retardants and non-flammable electrolytes		Benign cell venting without fire or flame and reduce the likelihood and severity of a fire in the event of a thermal runaway		Tolerant to electrical and thermal abuse such as over-temperature, over- charge, reversal, and external short circuit with no fire or flame

		Specific energy 		Battery-level specific energy*		90 Wh/kg at C/10 & 30°C
83 Wh/kg at C/10 &   0°C
(MER rovers)		130 Wh/kg at C/10 & 30°C
120 Wh/kg at C/10 &   0°C
		135 Wh/kg at C/10 & 0°C “High-Energy”**
150 Wh/kg at C/10 & 0°C “Ultra-High Energy”**		150 Wh/kg at C/10 & 0°C “High-Energy”
220 Wh/kg at C/10 & 0°C “Ultra-High Energy”

		Cell-level specific energy		130 Wh/kg at C/10 & 30°C
118 Wh/kg at C/10 &   0°C		150 Wh/kg at C/10 &   0oC		165 Wh/kg at C/10 & 0°C “High-Energy”
180 Wh/kg at C/10 & 0°C “Ultra-High Energy”		180 Wh/kg at C/10 & 0°C “High-Energy”
260 Wh/kg at C/10 & 0°C “Ultra-High Energy”

		Cathode-level specific capacity
		140 – 150 mAh/g typical		Li(Li0.17Ni0.25Mn0.58)O2: 
240 mAh/g at C/10 & 25oC
Li(Li0.2Ni0.13Mn0.54Co0.13)O2: 250 mAh/g at C/10 & 25oC
200 mAh/g at C/10 &   0oC		260 mAh/g at C/10 & 0°C 

		280 mAh/g at C/10 & 0°C 


		Anode-level
specific capacity		320 mAh/g MCMB
		320 mAh/g MCMB
450 mAh/g Si composite		600 mAh/g at C/10 & 0°C 
with Si composite		1000 mAh/g at C/10  0°C
with Si composite

		Energy density		Battery-level energy density		250 Wh/l		n/a		270 Wh/l  “High-Energy”
360 Wh/l  “Ultra-High”		320 Wh/l “High-Energy”
420 Wh/l “Ultra-High”

		Cell-level energy density		320 Wh/l		n/a		385 Wh/l  “High-Energy”
460 Wh/l  “Ultra-High”		390 Wh/l “High-Energy”
530 Wh/l “Ultra-High”

		Operating environment
		Operating temperature		-20oC to +40oC		-50oC to +40oC		0oC to 30oC		0oC to 30oC











































90 Wh/kg from Mars Exploration Rover battery



Can address gap between goals and customer needs by:



Lander:

Conduct study to determine if relaxing high-cycle (1500) requirement can improve specific energy enough (if so, address low-cycle technology)

Conduct study to determine if primary battery can meet stated need (if not, re-visit customer requirements)

Reduce packaging mass and change operations (system level mass reduction in addition to cell-level)



Temperature:

Conduct study to determine quantify the mass/parasitic-power benefits of extending the range of operating temperatures










