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Department of Energy

Albuquerque Operations Office

P. O. Box 5400

Albuquerque, New Mexico  87185-5400



November 21, 2000

SOLICITATION FOR FINANCIAL ASSISTANCE APPLICATIONS (SFAA) NO. DE-RP04-01AL67057 RESEARCH AND DEVELOPMENT AND ANALYSIS FOR ENERGY EFFICIENT TECHNOLOGIES IN TRANSPORTATION AND BUILDINGS APPLICATIONS

To: Prospective Applicants

This letter is a summary of the salient elements of the Solicitation for Financial Assistance Application (SFAA), but is not an integral part of the SFAA. Should there be any conflict between this letter and the SFAA, the data and information in the SFAA shall prevail.

The Department of Energy (DOE), Office of Energy Efficiency and Renewable Energy (EERE), invites applications for federal assistance for research and development for fuel cells (transportation and stationary applications), and direct injection engines (transportation applications). 

It is anticipated that over 30 cooperative agreements will be awarded under the topic and subtopic areas identified in Appendices A and B of this solicitation.

Significant items of interest concerning this SFAA are:

1.  Applicants - Applications from all responsible sources (for profit organizations, non profit organizations, institutions of higher education, state and local governments, tribal governments, consortiums, and individuals) will be considered.  Applicants are permitted and encouraged to enter into teaming arrangements.  NOTE – Submit your address, point of contact, phone, fax, E-mail, and fuel cells area of interest if you wish to be put on the DOE website bidders list!

2.  Solicitation Websites - The solicitation and any subsequent amendments will be accessible on the Internet through the DOE-AL Solicitation Reading Room under http://www.doeal.gov/cpd/readroom.htm or at http://doe-iips.pr.doe.gov/iips/busopor.nsf. 

3.  Cost Sharing - Cost sharing requirements vary with the topic and subtopic areas and are detailed in the appendices. Applications not meeting the minimum cost sharing requirements specified in the appendices will be eliminated from further consideration and will not be technically evaluated. See Section 1.4 of the SFAA for information on cost sharing.

4.  Multiple Applications - There is no limitation on the number of different applications an applicant may submit. However, each application shall cover only topics or subtopics in one area (either Appendix A or B) identified in the appendices. An application which addresses topics in both areas (Appendices A and B) will be eliminated from further consideration and will not be technically evaluated. See Section 1.2 for more information on multiple applications.

5. Eligibility Requirements under the Energy Policy Act - Applicants other than those described in Section 501(c)(3) of the Internal Revenue Code that are seeking financial assistance under this Program Announcement are subject to the eligibility requirements of the Energy Policy Act, P.L. 102-486 as amended by P.L. 103-437, 42 U.S.C. 13525, as amended.  See Section 1.3 of the SFAA.

6. Pre-application - DOE encourages the submission of a pre-application before the preparation of a full application. The pre-application should consist of no more than two pages covering the areas identified in Section 2.1.

7. Technology Transfer - This SFAA and the supporting programs have a restriction on transfer of technology to foreign entities. See Section 1.3 of the SFAA.

8. Protection of Application Information - DOE’s policy is to use data included in applications for evaluation purposes only and to protect such information from unauthorized use or disclosure. Applicants are cautioned that certain application material may become subject to the Freedom of Information Act, as amended. The use and disclosure of such data may be restricted, provided that the Applicant marks the cover sheet of the application and each page containing restricted data with the term “Confidential Proprietary Information.” See Section 1.11 of the SFAA.

9. DOE National Laboratories - DOE National Laboratories are not eligible to respond directly to this SFAA nor may they participate as a team member or subcontractor under any application. Applications from DOE Laboratories, or applications which include a DOE National Laboratory as a team member or subcontractor, will not be evaluated.

DOE Financial Assistance Regulations, 10 CFR Part 600, and guidance documents can be accessed on the DOE Financial Assistance Home Page at: “http://www.pr.doe.gov/fahome.html.”

Electronic submission (telegraph, facsimile, or Internet) of pre-applications or applications is not authorized. Pre-applications and applications shall be submitted in writing to: 



U.S. Department of Energy



Attn: Robert Lowther, Contract Specialist



Solicitation No. DE-RP04-01AL67057



Albuquerque Operations Office



P. O. Box 5400



(Pennsylvania & H Streets, Bldg. 20388)



Contracts & Procurement Division



Albuquerque, NM 87185-5400



Closing Dates and Time: 

Pre-applications – Submitted by December 15, 2000 (3:00 pm Mountain Standard time)

Applications – Submitted by February 15, 2001 (3:00 pm Mountain Standard Time)

External markings for pre-applications and applications shall cite the above mailing address and the closing date and time. Any questions concerning this solicitation must cite the solicitation number and be addressed in writing by mail to the above mailing address or this E-mail address, rlowther@doeal.gov.  Hand carried applications should be delivered to building 20388, see above.  Hand carried applications must be received on time and only at the location specified above.  Delivery to and/or acceptance of an application at any other location, does not constitute delivery of the application in accordance with the terms of this solicitation.






Original signed by Nancy R. Hoffman







Nancy R. Hoffman







Contracting Officer







Contracts and Procurement Division
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1. 
PROGRAM DESCRIPTION

1.1 
INTRODUCTION

In the United States of America, the use of automobiles and light trucks accounts for 40% of the total petroleum consumption. The transportation sector relies on petroleum for 97% of its energy and over half of this comes from foreign sources, which has energy security implications. In addition, environmental concerns are pushing us toward changes in our transportation system. Ground-level smog and carbon monoxide (CO) are major problems in several U.S. cities.  Highway road vehicle emissions account for about 27% of man-made volatile organic compound emissions, 32% of nitrogen oxide emissions, and 62% of CO emissions on an annual basis in the USA. New emission regulations, including Federal Tier 2 and California's Air Resources Board (CARB) standards, will require radically new approaches incorporating the latest in energy and propulsion system technologies.

Federal agencies and the U.S. automotive industry are collaborating to develop highly efficient light-duty vehicles by the year 2004 that achieve up to three times the fuel economy of comparable conventional vehicles, lower than the proposed Federal Tier 2 standards, and offer the same level of performance and cost as today’s vehicles. Direct injection engines and fuel cells have been selected for their potential for attaining the fuel economy goal in a six-passenger family sedan. 

The Department of Energy (DOE), through this financial assistance solicitation, is inviting applications for research and development (R&D) on automotive fuel cells and direct injection engines.  DOE is also seeking applications for R&D on fuel cell technologies for stationary applications in support of the DOE Office of Energy Efficiency and Renewable Energy cross-cutting fuel cell technologies and for R&D on fuels for fuel cells infrastructure.  A major DOE program objective is to increase the involvement of the automotive industry and power industry supplier bases in key engine-related and stationary power-related R&D programs.

Appendix A  includes research on polymer electrolyte membrane (PEM) fuel cells (for transportation and stationary applications).  Appendix A also includes topics on fuels for fuel cells, including hydrogen storage and production.  Applications for polymer electrolyte membrane fuel cell related research and developments are being sought in the following areas:

Fuel Cell Components
- Membrane Electrode Assemblies


Alternate Catalyst Formulations



High Temperature Membranes



High Volume Fabrication Processes


- Bipolar Plates


Fuel Processing
- Advanced Fuel Processors

- Water-Gas Shift Catalysts

Balance of Plant
- Compressor/Expander Technologies

- Sensors

- Thermal Management

Oxygen/Hydrogen Enhancement


- On-board Oxygen Enhancement


- On- and Off-board Hydrogen Enhancement

Hydrogen Production and Storage
- Hydride Chemical Storage Systems

- Off-board Hydrogen Reforming/Storage

Analyses/Assessments
- Precious Metal Availability and Cost

- Auxiliary Power Systems for Transportation

- Fuels for Vehicle Fuel Cell Power Systems

- Fuel Cell Codes and Standards

- Fuel Cell Industry and Suppliers

- DOE Fuel Cell Program Effectiveness

Fuel Cell Stationary Power System Demonstration Utilizing Renewable Fuels

Appendix B describes research and development on compression ignition direct- injection (CIDI) and homogeneous-charge compression-ignition power system technology for transportation.  This solicitation seeks innovative research and development in several topical areas that are considered to be potential enabling technologies for the CIDI engine:


Direct Injection Engine Sensors
- NOx

- PM


- O2

Sulfur Traps

Emission Control Device Life Improvement


-Sulfur Tolerant Catalyst Materials


-Emission Control Device Renewal


Emission Control Cost Analysis


Homogeneous-Charge Compression-Ignition Engine Research


Worldwide Direct Injection Emission Control Technology

1.2 
QUALIFICATION CRITERIA

Cost Sharing - Cost sharing requirements vary with the topic or subtopic area and are detailed in the appendices. Applications not meeting the minimum cost sharing requirements specified in the appendices will be eliminated from further consideration and will not be technically evaluated. Also see Section 1.4 of the SFAA for information on cost sharing.

Multiple Applications - There is no limitation on the number of different applications an applicant may submit. However, each application shall cover topics from only one Appendix (Appendix A or B, not both).  DOE will not assign an area to applications. This must be done by the applicant. When an application has relevance to more than one research area (Appendix), the applicant must decide which area is the most relevant and submit the application under that area only. An application, which addresses topics from more than one Appendix, will be eliminated from further consideration and will not be technically evaluated.  One application can address multiple topics or subtopics within an Appendix, however each topic, subtopic or multiple topics must be clearly identified in the application. 

1.3 
ELIGIBILITY AND LIMITATIONS

Any non-profit or for-profit organization, university or other institution of higher education, consortium, state, local or tribal government is eligible to apply; also, an unaffiliated individual is eligible to apply.

DOE National Laboratories are not eligible to respond directly to this SFAA nor may they participate as a teaming member or subcontractor under any application. Applications from DOE Laboratories, or applications which include a DOE National Laboratory as a team member or subcontractor, will not be evaluated.  In the event that National Laboratory participation is desired by the Applicant, laboratory support may be arranged at post award and dependent on availability of funds, paid for through existing DOE research and development efforts.

In addition to the conditions and instructions contained in Section 2 of this solicitation, the following eligibility conditions and limitations apply:

Eligibility Requirements under the Energy Policy Act - Applicants, other than those described in Section 501(c)(3) of the Internal Revenue Code, that are seeking financial assistance under this solicitation are subject to the eligibility requirements of EPAct.

Technology Transfer - Considering the objectives of this program, the applicants shall give preference to technology transfer activities specifically directed toward the development of U.S. based manufacturing capability in all activities relating to technology developed under this SFAA except as may otherwise be agreed by DOE consistent with program objectives and adequate recognition of DOE’s contributions to the technology.

Domestic Work Effort - To foster U.S. competitiveness in these technologies, it is desired that >90% of the total work effort be conducted in the United States. The total work effort includes work performed by subcontractors and consultants.

Applications Being Considered for Other Funding - If an application submitted in response to this solicitation contains a significant amount of essentially equivalent work as one that has been previously funded, or is pending, or about to be submitted to another federal agency, or to other DOE programs as a separate action, the applicant must so indicate and provide the information required by Section 2.5.5. If an award is made pursuant to an application submitted under this solicitation, the applicant will be required to certify that neither the applicant nor any of its employees have previously been or are currently being paid for essentially equivalent work by any agency of the


Federal Government.

1.4 
COST SHARING

For the purpose of this solicitation, cost sharing is defined as a percentage of the total cost of the proposed project to be borne by the applicant. For example, a 20% cost share on a $150,000 project would be calculated as:




Total Cost of Project 
$150,000.00




Applicant’s Share-20% 
    30,000.00




Government Share-80%       120,000.00

Cost sharing requirements are specified in each specific topic/sub-topic description of this solicitation and the minimum cost sharing specified in the appendices for each subtopic proposed must be met for the project. A summary of cost share by topic and subtopic is included as Appendix C.  In the event a project is terminated early or not funded to its completion, the applicant will be held liable to DOE for the minimum cost share requirements under the EPAct (20% for research and development; 50% for demonstration or commercial application) for the effort performed as of the date of termination. Cost share varies according to the level of technology development, risk and potential for applicant’s gain in intellectual property. Typically, projects that involve low risk, such as systems or subsystems development, require the most cost share by the applicant. Projects that involve higher risk, such component development of innovative concepts, require less cost share by the applicant.

An application that fails to meet the required cost share amounts set forth in the

solicitation will not be considered for award.  The types of cost sharing permitted are described in the DOE Financial Assistance Regulations 10 CFR 600.123 and 600.224. All cost sharing must be fully auditable and verifiable and is subject to DOE acceptance.

Fee or profit will not be paid to any applicant under this SFAA.  Foregone fee or profit may not be considered in establishing the extent of cost sharing.

1.5 
TEAMING

Teaming arrangements are strongly encouraged, especially among fuel cell manufacturers, fuel providers, engine manufacturers, catalyst suppliers, and component suppliers to take advantage of the best complementary technologies available from the different companies/organizations.  Participation of universities and small businesses is also encouraged.  Teaming arrangements of this sort help facilitate timely technology transfer to the private sector and enhance U.S. industrial competitiveness.

1.6 
FACILITIES/PROPERTY

Applicants are expected to provide all necessary personnel, facilities, special test equipment, and materials to complete the proposed project and are encouraged to utilize existing facilities to the greatest extent possible. Facilities and/or property for accomplishing the research and development will not be provided by the Department of Energy.

1.7 
AWARDS

Awards made pursuant to this solicitation will be through a Cooperative Agreement instrument. A sample is provided as Appendix M. 

DOE expects to award approximately 42 cooperative agreements resulting from this solicitation in accordance with DOE Financial Assistance Regulations appearing at Title 10 of the Code of Federal Regulations, Chapter II, Subchapter H, Part 600 (10 CFR 600).  Under Topics 1 through 7, as many as 35 awards will be made, with periods of performance ranging from 24 to 36 months, with total estimated DOE funding of $80,000,000. Significantly fewer awards may be made if an award(s) covers more than one subtopic area. Under Topics 8-13, there will be approximately seven awards, with periods of performance ranging from 24 to 48 months, with total estimated DOE funding of $12,000,000.

DOE reserves the right to fund in whole or in part, any, all, or none of the applications submitted in response to this solicitation. This solicitation does not obligate DOE to make any awards. All awards are subject to the availability of funds.

DOE expects to make selections for award on or about  May 15, 2001. Cooperative agreements are expected to be awarded on or about August 15, 2001.                    .

For awardees, preparation costs may be allowable under 10 CFR 600.127 and 600.222.

1.8 
REGULATORY INFORMATION

No funding will be available under the DOE Minority Economic Impact (MEI) loan program, 10 CFR Part 800, to finance the cost of preparing a financial assistance application. 

Review under E.O. 12372, “Intergovernmental Review of Federal Programs” is not required.

The statutory authority for this program is the Energy Policy Act of 1992, P. L. 102-486, as amended by P. L. 103-437, 42 U.S.C. 13525, as amended, and the U.S. Department of Energy Organization Act, P.L. 95-91.

The Catalog of Federal Domestic Assistance (CFDA) number is 81.087, Renewable Energy Research & Development, EE.

The applicable DOE Financial Assistance Regulations are 10 CFR Part 600. These regulations and guidance documents can be accessed on the DOE Financial Assistance Home Page at: “http://www.pr.doe.gov/fahome.html”.

NOTICE REGARDING ELIGIBLE/INELIGIBLE ACTIVITIES

Eligible activities under this program include those which describe and promote the understanding of scientific and technical aspects of specific energy technologies, but not those which encourage or support political activities such as the collection and dissemination of information related to potential, planned or pending legislation.

COMPLIANCE WITH BUY AMERICAN ACT

In accepting this award, the recipient agrees to comply with 41 U.S.C. 10a, 10c, 2 – 4, the Buy American Act. The recipient should review the provisions of the Act to ensure that expenditures made under this award are in accordance with it.

LOBBYING RESTRICTIONS (DEPARTMENT OF INTERIOR & RELATED AGENCIES APPROPRIATIONS ACT, 1998)

The applicant agrees that none of the funds obligated on the award shall be made available for any activity or the publication or distribution of literature that in any way tends to promote public support or opposition to any legislative application on which Congressional action is not complete. This restriction is in addition to those prescribed elsewhere in statute and regulation.

NOTICE REGARDING THE PURCHASE OF AMERICAN-MADE EQUIPMENT AND PRODUCTS -- SENSE OF CONGRESS

It is the sense of the Congress that, to the greatest extent practicable, all equipment and products purchased with funds made available under this award should be American-made.

SIMPSON-CRAIG AMENDMENT

Applicant organizations which are described in section 501(c)(4) of the Internal Revenue Code of 1986 and engage in lobbying activities after December 31, 1995 shall not be eligible for the receipt of Federal funds constituting an award, grant, or loan. Section 501(c)(4) of the Internal Revenue Code of 1986 covers: 

Civic leagues or organizations not organized for profit but operated exclusively for the promotion of social welfare, or local associations of employees, the membership of which is limited to the employees of a designated person or persons in a particular municipality, and the net earnings of which are devoted exclusively to charitable, educational, or recreational purposes.

As set forth in section 3 of the Lobbying Disclosure Act of 1995, as amended, (2 U.S.C. 1602), lobbying activities are defined broadly to include, among other things, contacts on behalf of an organization with specified employees of the Executive Branch and Congress with regard to Federal legislative, regulatory, and program administrative matters. Applicants qualifying as described in section 501(c)(4) of the Internal Revenue Code of 1986 must fill out representation at Appendix H.

1.9 
PRINCIPAL INVESTIGATOR

The Principal Investigator (PI) should be knowledgeable in all technical aspects of the application and be capable of leading the proposed effort. Other key personnel should be knowledgeable in the relevant technical aspects of their research efforts. Since the PI will serve a major role in the project, the following rules shall apply to any substitution in PI after the closing date of the solicitation: (1) after the closing date, but prior to the award selection, no substitution in PI will be considered; (2) for applications selected for funding, but prior to award, any proposed substitution in PI will be viewed as a substantial change in the original application and no award will be issued unless DOE expressly approves the substitution; and (3) during the term of the cooperative agreement, any change in the PI will require prior written approval by DOE.

1.10 
INTELLECTUAL PROPERTY

A. Patent Rights

1. 
For large businesses, the Government normally takes title to all inventions conceived or first actually reduced to practice under a DOE agreement. In this case, because of the anticipated cost-sharing, DOE expects to waive title to such inventions to the recipient, subject to the Government’s usual license, march-in, and U.S. preference provisions comparable to 35 USC 203 and 204. Additionally, DOE’s patent waivers will include a U.S. competitiveness provision reflecting the programmatic objectives of the program, i.e., improving the competitive position as well as U.S. employment opportunities. 

2. 
Domestic small businesses and nonprofit and educational organizations will have the right to elect to retain title pursuant to 35 USC 200 et seq.

B. Rights to Technical Data


1. 
The Government has unlimited rights in technical data created under the agreement. Delivery or licensing of technical data developed solely at private expense will not normally be required except as specifically negotiated in a particular agreement or as may be negotiated as a condition of a patent waiver to insure continued development toward commercialization of an invention arising under a DOE agreement.

2. 
In this program, it is anticipated that DOE will be able to withhold technical data created under the program for up to five (5) years from the time it is created under the Energy Policy Act. This will be addressed on a case-by-case basis for each agreement considering the technology involved, etc. After the five (5) year time period expires, such data is subject to release if it is a Government record.

1.11 
PROTECTION OF APPLICATION INFORMATION

DOE’s policy is to use data included in applications for evaluation purposes only and to protect such information from unauthorized use or disclosure. Information contained in unsuccessful applications will remain the property of the applicant. Copies will not be returned to the applicant. Public release of information in any application submitted will be subject to existing statutory and regulatory requirements, e.g., Freedom of Information Act. In addition to Government personnel, scientists and engineers from outside the Government will be used in the evaluation process. In designating outside evaluators, DOE will take into consideration requirements for the avoidance of organizational and personal conflicts of interest and the competitive relationship, if any, between the applicant and the prospective outside evaluator. The evaluation will be performed under an agreement with the evaluator that the data contained in the application will be used only for evaluation purposes and will not be further disclosed. Submission of an application constitutes consent for its review by outside evaluators.

1.12 
DEFINITIONS - RESEARCH AND DEVELOPMENT

“Research and Development” means all research activities, both basic and applied, and all development activities that are supported at universities, colleges, and other non-profit institutions and commercial organizations.

“Research” means a systematic study directed toward fuller scientific knowledge or understanding of the subject studied. The term research also includes activities involving the training of individuals in research techniques where such activities utilize the same facilities as other research and development activities and where such activities are not included in the instruction function.

“Development” means the systematic use of knowledge and understanding gained from research directed toward the production of useful materials, devices, systems, or methods, including design and development of prototypes and processes.

2. PRE-APPLICATION AND APPLICATION PREPARATION INSTRUCTIONS AND FORMAT

2.1 PRE-APPLICATION REQUIREMENTS, LIMITATIONS AND FORMAT

DOE encourages the submission of a pre-application before expending extensive effort in preparing a detailed application or submitting any proprietary information to DOE. However, failure to submit a pre-application does not preclude anyone from submitting a full application. The pre-application should consist of no more than two pages which address the following areas:


Project Title


Principal Investigator and Subcontractors/Collaborators


Solicitation Project/Topic area/subtopic area


Background


Objectives


General Approach


Approximate Schedule


Approximate cost and sources of funding for each proposed phase


Applicant name, address, E-mail, telephone, and fax number


Name, title, and signature of Applicant’s Certifying Representative

An original and two copies of the pre-application should be submitted to the address specified in Section 5.1. See Appendix D for the pre-application format.  After completion of the pre-application review, DOE will issue a letter, approximately two weeks after receipt of the pre-application, to each applicant indicating either a favorable or an unfavorable response. However, an unfavorable response does not preclude anyone from submitting a full application. DOE will not provide any further information, e. g. advice or guidance, to an applicant on a subsequent application in connection with the pre-application.  

2.2 APPLICATION REQUIREMENTS

The financial assistance application to DOE in response to this SFAA should provide sufficient information to convince DOE, and members of the research community who review the application that it is responsive and that the proposed work represents a sound approach to the investigation of an important scientific or engineering question. The application should concentrate on research that will contribute to proving scientific or technical feasibility of the approach or concept.

The quality of the scientific or technical content of the application will be the principal basis on which applications will be evaluated. A financial assistance application should be self-contained and written with the care and thoroughness accorded papers for publication. Each application should be reviewed carefully by the applicant to ensure inclusion of data essential for evaluation.

The DOE technical objectives for Topics 1 through 6 and 7 through 11 are provided in Appendices A, and B, respectively.

The research must be responsive to the DOE technical objectives and should also serve as the basis for technological innovation and new commercial products or processes. Any consultants identified in the application must have agreed to serve in the manner and to the extent described in the application. A letter of commitment signed by the consultant certifying his/her availability, role, and salary must be submitted as part of this application. See Section 2.5.2 (c).

All physical facilities, equipment, instrumentation, and consultants identified in the application must be available for the research or R&D project. If any instrumentation, equipment, and/or physical facilities to be used are not the property of the applicant, and are not to be purchased or leased for this project, their source must be identified and their availability specifically confirmed in the application. 

If the application is selected for an award, the cooperative agreement may not be awarded unless all of the above items are provided.

Applications must be signed by the PI and by an individual who is authorized to commit the applicant’s organization to the terms and conditions of the cooperative agreement, if awarded.

2.3 PROPRIETARY INFORMATION

If proprietary information is provided in an application that constitutes a trade secret or confidential commercial or financial information, it will be treated in confidence, to the extent permitted by law. The applicant should clearly mark each page that contains such information with the term “Proprietary Information.” The Government will limit dissemination of such information to individuals within official channels who have a need to know.

2.4 GENERAL CONTENT AND LIMITATIONS

This financial assistance solicitation is designed to reduce the investment of time and cost to firms in preparing a formal application. Those who wish to respond should submit a financial assistance application of no more than 25 consecutively numbered pages stapled together (to be submitted in one volume), including Face Page, project abstract, and main text, except as specifically excluded in section 2.5. The pages should be of standard 81/2” x 11” size (21.6 cm x 27.9 cm), with 1” margins around the top, bottom, and sides, and printed on both sides. For proportionally-spaced fonts, the type can be no smaller than 12 point, and for non-proportionally-spaced fonts, the type can be no smaller than 12 characters per inch (elite). For the interpretation of page guidelines, the front and back of a single sheet are counted as two pages. An original application (to be submitted in one volume) and six (6) copies should be submitted.

There is no limitation on the number of different applications an applicant may submit. However, each application shall cover only topics from one Appendix (Topics 1-6, or topics 7-9). DOE will not assign a topic/subtopic area to applications. This must be done by the applicant.  One application may address multiple topics within an Appendix and multiple subtopics within a Topic; however, each topic and/or subtopic must be clearly identified in the application. An application which addresses topic areas from more than one Appendix will be eliminated from further consideration and will not be technically evaluated.

The application should be direct, concise, and informative. Promotional and non-project-related discussion is discouraged. To meet DOE requirements, all items listed in Section 2.5 are to be covered fully and in the order set forth. 

2.5 APPLICATION FORMAT

Each application submitted must contain all certifications and documents required under Section 2.5.

2.5.1 Introductory Pages


a. 
Face Page, DOE SF 424 - Complete the form identified as Appendix E in this solicitation. No other cover page is permitted.

b. 
Scope of Work - Complete a Scope of Work which will be Page No. 2 of your application. The Scope of Work should contain a Statement of Objectives, Project Description, Performance Schedule, Reporting Requirements and deliverables. The Scope of Work page must not contain proprietary information.

2.5.2 Primary Content - TECHNICAL PROPOSAL INFORMATION

a. 
Scientific and Technical Merit



1. 
Technical Concept




(Begin on page 3 of your application.) Define the specific technical problem addressed by your application and its importance. State the specific objectives of the proposed project, including questions it will attempt to address to determine feasibility and soundness of the concept; discuss value added to DOE programs; identify and discuss major issues related to the investigation and key risk areas; and address innovation/uniqueness of the concept.

2. 
Work Plan




Indicate the overall background and technical approach to the problem and the part that the research plays in providing needed results and meeting performance and cost requirements.  Discuss the feasibility of the approach to resolve major issues, the innovativeness of the proposed approach, and the advantages of the proposed approach compared to alternatives.  Submit a work breakdown structure, performance and cost schedules, including decision points, intermediate and major milestones and delivery of hardware/software; the extent to which the deliverables demonstrate advancement of the state-of-the-art of the technologies to commercial viability; and application readiness of the deliverables. The extent to which the proposed deliverables meet performance and cost requirements must be discussed. State the anticipated results of the approach, with special emphasis on commercial potential, if the project is successful. Identify any specific groups in the commercial sector, the Federal Government, or other individuals that might be expected to use the projected results. 

The work plan should provide an explicit, detailed description of the research approach and work to be performed. The plan should indicate what will be done, where it will be done, and how the work will be carried out. Specifically, indicate the amount and type of work to be performed by the applicant and subcontractors proposed.

The work plan should be linked with the objectives and the questions that the effort is designed to answer. This includes hardware demonstration and deliverables at the appropriate scale and to be measured against performance and cost requirements. The methods planned to achieve each objective or task should be discussed explicitly and in detail. The performance and cost schedules must summarize technical objectives and work plan by very briefly stating the principal project objective(s), identifying the tasks to be performed, and listing the performance and cost schedules. 

The cost schedule shall be itemized by major task. The reporting requirements contained in this SFAA should also be identified and included in the performance schedule. (Performance and Cost Schedules do not count toward the 25 page limitation.)


b. 
Company Qualifications



1. 
Experience




Describe current significant research, and previous R&D projects, of similar size, scope, and complexity that are directly related to the application, including any conducted by the applicant organization or subcontractors. Discuss the objectives of the research conducted or underway and the results achieved. Describe how it relates to the effort proposed and any planned coordination with outside sources.

2. 
Domestic Work Effort

Identify the percentage of the proposed work effort which will be conducted in the United States (greater than 90% is desired), including subcontractor and consultant effort.

3. 
Facilities

Describe available instrumentation and physical facilities necessary to carry out the effort, including those of subcontractors proposed. Items of equipment to be purchased or leased (as detailed in the budget, Appendix J) must be justified under this section. If the equipment, instrumentation, and facilities are not the property of the applicant and are not to be purchased or leased, the source must be identified and their availability specifically confirmed in this section. A principal of the organization, such as a university, that owns or operates the facilities/equipment must certify regarding the availability and cost of facilities/equipment and any associated technician cost. A copy of this certification must be submitted as part of the application. (Certification will not be counted in the 25 page limitation.)

c. 
Personnel Qualifications




Technical and Business Skills




Identify the P I and other key personnel, including major subcontractors (those that provide at least 25% of the effort proposed), and provide a description of their directly related education, professional training, and technical and business-related skills and work experience on projects of similar size, scope, and complexity. When resumes are extensive, summaries that focus on the most relevant experience or publications are desired. It is important that the requirements described in Section 1.9 concerning the Principal Investigator be met explicitly. (Resumes submitted under this Section do not count toward the 25 page limitation.) Also describe the time commitment of the Principal Investigator and other key personnel, including major subcontractors, on the proposed project. If consultants or subcontractors are to be used and are identified, this section must contain a specific statement that they have agreed to serve in the manner and to the extent described in the financial assistance application. A statement signed by the consultant should certify his/her availability and salary and must be submitted as part of the application. (Signed statements and time commitments required from consultants do not count towards the 25 page limitation.)
2.5.3 
BUSINESS MANAGEMENT CAPABILITIES - (The Business Management Capability information submitted in 2.5.3 does not count toward the 25 page limitation.)

a. 
Financial Management System



The applicant and each major subcontractor (those subcontractors providing at least 25% of the effort proposed) shall provide a description of the financial management system that will be utilized by addressing how the proposed system will satisfy the requirements of 10 CFR 600.121, Standards For Financial Management.

b. 
Corporate Commitment

Provide the name of the top corporate official of the applicant and each major subcontractor (those providing at least 25% of the effort) who will be responsible for this effort. Describe the commitment, availability to the project, and assistance they will provide in any specialty areas required to solve specific problems.

2.5.4 
COST PROPOSAL INFORMATION - (The cost information submitted in 2.5.4 does not count toward the 25 page limitation.)

a. 
Complete the Budget Page, DOE SF 424A, provided as Appendix J. If the application is for a multi-year period, use a separate budget page for each year. Also, submit a summary budget page covering the entire project period on a separate budget page.

b. 
On a separate page, provide a cost breakdown of the proposed budget by major tasks and a month by month spending plan for the duration of the project.

c. 
The information requested in Appendix K, Budget Explanation Pages, is to be submitted with the summary budget page for support and justification of the project.

d. 
Indirect Cost Rate information is to be submitted when the applicant does not have indirect cost rates approved by a federal agency. If indirect rates have been negotiated with or approved by any other federal agency for the period covered, provide a copy of the agreement. If no current rate agreement exists, submit an indirect rate proposal. In either case, identify separately the proposed indirect costs for each of your accounting periods included in the proposal. Identify each rate and allocation base for indirect costs such as Overhead, General and Administrative, Facilities Capital Cost of Money, etc. This also applies to major subcontractors.

e. 
List and explain cost share arrangements.

f. 
Use Section G.5, Subcontracts, of Appendix J, to identify subcontractors’ costs. A separate Budget Page and Budget Explanation are to be provided for each subcontractor and consultant.

g. 
Equipment budgets may be included, however equipment will be carefully reviewed relative to the need and appropriateness for the proposed research or R&D. Title to equipment acquired by a recipient with federal funds shall vest in the recipient, subject to conditions of 10 CFR 600.134, Equipment, of the DOE Financial Assistance Rules. DOE gives Notice to Applicants that DOE anticipates that it will exercise its right at the project’s end to take title to property purchased with project funds in accordance with 10 CFR 600.134(h).

h. 
The applicant and each major subcontractor (those that will provide at least 25% of the effort) shall submit their latest certified annual report, Form 10K, financial statements and any other evidence of their financial status sufficient to demonstrate their capability to carry out the proposed work, including sources for cost sharing funds. Also, state what approximate percentage this proposed work will represent of the applicant’s or subcontractor’s total business during the period of performance.

2.5.5 
Certifications - (The information required under 2.5.5 will not be counted toward the application limitation of 25 pages.) The following items are to be completed by the applicant and submitted with the application.

a. 
Assurance of Compliance, DOE F 1600.5;

b. 
Certifications Regarding Lobbying; Debarment, Suspension and Other Responsibility Matters; and Drug-Free Workplace Requirements, FA-CERTS;

 
c. 
Simpson-Craig Amendment;


d. 
ACH Vendor/Miscellaneous Payment Enrollment Form;


e. 
EPAct Representation;

f. 
Similar Financial Assistance Applications, Proposals or Awards - While it is permissible, with notification in the financial assistance applications, to submit identical proposals or proposals containing a significant amount of essentially equivalent work for consideration under numerous federal program solicitations, it is unlawful to enter into a financial assistance award requiring essentially equivalent effort. If there is any question concerning this disclosure to the soliciting agency or agencies must be made prior to award. If such a proposal has been previously funded or is either funded, pending, or about to be submitted to another federal agency or to the DOE in a separate action, the applicant must provide the following information in the application:

1. The name and address of the agency(s) to which a proposal or financial assistance application was submitted, or will be submitted, or from which an award is expected or has been received;

2. The date of submission or the date of award;

3. The title of the application;

4. The name and title of the project manager or P I for each proposal or application submitted or award received;

5. The number and date of the solicitation under which the application or award was received.

6. If an award is made pursuant to an application submitted under this solicitation, the applicant will be required to certify that neither the applicant nor any of its employees have previously been or are currently being paid for essentially equivalent work by any agency of the Federal Government.

3. METHOD OF SELECTION AND EVALUATION CRITERIA

3.1 INTRODUCTION

Applicants will be evaluated in accordance with the evaluation criteria set forth below in Section 3.2. All applications will be screened initially by DOE to ensure that they meet the qualification criteria in Section 1.2 and the eligibility criteria in 1.3. Applications will be eliminated from consideration if an application is so obviously deficient as to be totally unacceptable on its face.

3.2 EVALUATION CRITERIA

3.2.1 General Conditions

DOE plans to select for award those applications judged to provide the overall greatest value to the Government within the estimated available funding. Using the consensus method, the technical, business management, and cost proposal information submitted by the applicant will be evaluated. Applications will undergo a comprehensive technical evaluation in accordance with the criteria listed below. The technical proposal will be numerically point-scored. All work proposed for the total project period will be evaluated in accordance with those criteria. The business management proposal information will be evaluated and adjectivally rated. The cost proposal information submitted by the applicant will not be point scored or adjectivally rated, but will be evaluated to determine if the total proposed amount is commensurate with the effort proposed.  The cost proposal will also be evaluated to ascertain that the applicant has met the cost sharing requirements of the solicitation.

The Technical criteria are significantly more important than business management capability or cost; however, cost may be a determining factor in making the awards. The Source Selection Authority (SSA) will also consider the Program Policy Factors identified in 3.3 below. In preparing assistance applications, applicants should present sufficient evidence to ensure that each criterion is well addressed. Technical reviewers will base their evaluations only on information contained in the application and shall not consider their familiarity (if any) with the firm, its subcontractors (if any) or key individuals.

3.2.2 
Technical Evaluation Criteria

Criterion a. is the most important and is of slightly greater value than Criteria b. and c. combined. Criteria b. and c. are of equal value. With regard to the sub-criterion: Under Criterion a., sub-criteria 1 and 2 are of equal value; under Criterion b., sub-criteria 2 and 3 are of equal value, and combined, are of equal value to sub-criteria 1.

a. 
Scientific and Technical Merit

1. 
Technical Concept



The overall relevance of the technical problem identified; the feasibility of the proposed technical concept and soundness of the R&D program to meet the technical objectives of the solicitation; the value added to the DOE programs for successful completion of the proposed work; the identification and discussion of the major issues related to the investigation and the key risk areas of the application; and the degree to which the application is innovative and unique will be evaluated.

2. 
Work Plan



The soundness and likelihood of success of the proposed approach and its degree of innovation; the feasibility of the approach to resolve the major issues; the advantages of the proposed approach compared to alternatives; the intent and commitment to commercialize results of the proposed work; the adequacy and reasonableness of the work breakdown structure and performance and cost schedules, including decision points; the adequacy of the intermediate and major milestones and the delivery hardware/software; the extent to which the deliverables demonstrate advancement of the state-of-the art of these technologies to commercial viability; the extent to which the deliverables are application (i.e., automotive, building, etc.) ready and meet performance requirements; compact, durable, cost effective, and amenable to mass production; and the extent to which the proposal details the delivery of relevant, important test data at intermediate milestones and project end to meet the project requirements will be evaluated.

b. 
Company Qualifications


1. 
Experience



The applicant’s current significant research, and experience on previous R&D projects, including applicant organization and subcontractors proposed, on projects similar in size, scope and complexity directly related to the topic/subtopic proposed, and the success in completing similar work will be evaluated. 

2. 
Domestic Work Effort



The percentage of the proposed work effort which will be conducted in the United States, including subcontractor and consultant effort, (greater than 90 percent desired), will be evaluated.

3. 
Facilities



The adequacy of the applicant’s proposed facilities, and those of subcontractors proposed, the commitment to use those facilities for the proposed program, and the reasonableness of any request for new facilities and equipment will be evaluated.

c. 
Personnel Qualifications

Technical and Business Skills


The education, professional training, and the technical and business-related skills and work experience of the P I and other key personnel, including major subcontractors (those that will provide at least 25% of the proposed effort), on projects similar in size, scope, and complexity to the topic/subtopic proposed will be evaluated. The level and reasonableness of the time commitment of the principal investigator and other key  personnel, including major subcontractors, assigned to the proposed program will be evaluated.

3.2.3 Business Management Evaluation Criteria

The Business Management capability information submitted with the application will be evaluated but not point scored. An overall adjectival rating will be determined based on the evaluation of the criteria set forth below. Criteria a. and b. are of equal importance.

a. 
Financial Management System


The financial management system of the applicant and each major subcontractor (those subcontractors providing at least 25% of the effort proposed) will be evaluated to determine if the system(s) satisfy the requirements of 10 CFR 600.121, Standards For Financial Management Systems.

b. 
Corporate Commitment


The interest of corporate management and the priority the applicant will place on the proposed work and the assistance they will provide in any specialty area required to solve specific problems. If the applicant proposes teaming arrangements the overall commitment of the team will be collectively evaluated.

3.2.4 
Cost Evaluation Criteria

The proposed cost will not be point scored or adjectivally rated, however, it will be evaluated to determine if the total proposed amount is commensurate with the proposed effort. Also, the proposed cost will be evaluated to ascertain that the applicant has met the cost sharing requirements specified in the solicitation. Those applications not meeting the minimum cost sharing requirements specified in the appendices of this solicitation will be eliminated from further consideration in an initial evaluation and will not be technically evaluated.

3.3 
PROGRAM POLICY FACTORS


Program Policy Factors, while not appropriate indicators of an application’s individual technical merit, are relevant and essential to the process of choosing which of the applications received will best achieve the Department’s overall programmatic goals. Upon completion of the technical, business and cost evaluations, those applications which are potential candidates for award will be reviewed and further evaluated based upon the actual funding appropriated and the following program policy factors:

a. 
Selection of applications to achieve a balance of complementary projects within Topic areas. 

b. 
Selection of applications which best compliment or enhance existing DOE programs in the Office of Transportation Technologies (OTT), and the DOE Hydrogen and Buildings programs within the Office of Power Technologies (OPT). 

c. 
Selection of projects which will have the greatest potential to foster U.S. competitiveness. 

d. 
Selection of projects involving teams which represent a diversity (types and sizes) of proposing organizations.

3.4 
DEBRIEFING

If a written request for a debriefing is received by DOE, within 10 days after the announcement of the final selections, a verbal debriefing will be provided with information pertinent to DOE’s evaluation of the application. Neither the identity of the reviewers nor their verbatim comments will be disclosed. Debriefings will be scheduled at a time mutually convenient to DOE and the applicant.

4. 
CONSIDERATIONS

4.1 
RIGHT TO REQUEST PATENT WAIVER

Applicants and prospective applicants, in accordance with applicable statutes and the Department of Energy Acquisition Regulations (DEAR), have the right to request, in advance of or within 30 days after the effective date of award, a waiver of all or any part of the rights of the United States in subject inventions. Small business firms and domestic nonprofit organizations normally will receive the Patent Rights clause of DEAR 952.227-71 which permits the recipient to retain title to subject inventions, except in contracts for management or operation of a Government-owned research or production facility and in contracts involving exceptional circumstances or intelligence activities. Therefore, small business firms and non-profit organizations normally need not request a waiver.

4.2 
ADVANCE WAIVER OF PATENT RIGHTS

The terms of an advance waiver of patent rights are at FAR 52.227-13, as supplemented by 10 CFR 784, DOE patent waiver regulations, and are subject to such mutually acceptable modifications as may be appropriate considering the nature of the technology, the U.S. manufacturing base, and the relevant markets.

4.3 
RESTRICTION ON TRANSFER OF FUEL CELL TECHNOLOGY TO FOREIGN            ENTITIES

It is agreed that the Applicant shall obtain adequate recognition of the United States support for the technology developed under this Program in any contracts, assistance, licenses, or other agreements which involve the transfer to foreign entities of the fuel cell technology developed in whole or in part at Government expense. The Applicant agrees to notify DOE, as represented by DOE Patent Counsel, in writing, of the adequate recognition obtained prior to entering into any such contracts, assistance, licenses, or other agreements. The Applicant shall not enter into any such contracts, assistance, licenses, or other agreements without the concurrence of DOE, as represented by DOE Patent Counsel. The determination of whether to grant such concurrence shall be at the sole discretion of DOE and is not subject to the Disputes or Appeals (at 10 CFR 600.22) or otherwise subject to litigation under the Contract Disputes Act of 1978 (41 U.S.C. 601 et seq.). The determination shall be in writing and shall be furnished to the Applicant by the Contracting Officer. Examples of such an adequate recognition could include: (1) a commitment to manufacture in the U.S.A.; (2) a requirement to reimburse the U.S. Government for its R&D costs; and/or (3) a commitment to jointly sponsor the R&D program.

4.4 
ADDITIONAL INFORMATION


A. 
This solicitation is intended for informational purposes and reflects current DOE objectives. If there is any inconsistency between the information contained herein and the terms of any resulting assistance award, the terms of the award shall prevail.

B. 
Before issuing an award, DOE may request the applicant to provide certain organizational, management, personnel, and financial information to assure responsibility of the applicant. In addition, the selected applicant(s) may be required to submit environmental information. Award will not be made until all DOE environmental requirements are completed. DOE reserves the right to request from an applicant additional environmental information upon any proposed redirection of the work and to use that information in making a determination concerning redirection.

C. 
The point of contact for correspondence or questions concerning this solicitation is listed on the cover page.                 .
5. 
SUBMISSION OF PRE-APPLICATIONS AND APPLICATIONS
5.1 
MAILING ADDRESS

Electronic submission (telegraph, facsimile, or Internet) of pre-applications or applications is not authorized. Pre-applications and applications shall be submitted as noted on the cover page.
5.2 
DUE DATE FOR PRE-APPLICATIONS

The deadline for receipt of pre-applications is on or before 3:00 p.m. Local Time, December 15, 2000.

5.3 
DUE DATE FOR APPLICATIONS

The deadline for receipt of applications is on or before 3:00 p.m. Local time, February 15, 2001.

5.4 
LATE PRE-APPLICATIONS AND APPLICATIONS

External markings for pre-applications and applications shall cite the mailing address and the closing date and time. Any questions concerning this solicitation must cite the solicitation number and be addressed in writing by mail to the mailing address on the cover page. 
An application received after the aforementioned date shall be considered a late submission and not eligible for consideration, unless it: (a) was sent by overnight delivery and was postmarked or otherwise dated by commercial carrier not later than the application due date specified above (PRIVATE METERED POSTMARKS ARE NOT ACCEPTABLE PROOF OF THE DATE OF MAILING).

5.5 
HANDCARRIED PRE-APPLICATIONS AND APPLICATIONS

If the applicant elects to forward the pre-application/application by means other than the U.S. Mail (including United Parcel Service, Federal Express, or other means of delivery), it assumes the full responsibility of ensuring that the pre-application/application is received by the date required.

RESEARCH AND DEVELOPMENT AND ANALYSIS FOR ENERGY EFFICIENT TECHNOLOGIES IN TRANSPORTATION AND BUILDINGS APPLICATIONS

Appendix A.  Fuel Cells for Transportation and Buildings

The United States Department of Energy (DOE) is sponsoring research and development of fuel cell power system technology for transportation and for building applications.  This solicitation seeks innovative research and development in several topic and subtopic areas; Applicants must clearly identify the topic and subtopic area addressed in their proposal.

The transportation research and development being sought under this solicitation supports the goals and objectives of the Office of Advanced Automotive Technologies (OAAT) to develop technologies, in partnership with the U.S. automotive industry, for a new generation of vehicles that achieve fuel economies up to three times those of comparable family sedans.  

The Office of Power Technologies is developing key polymer electrolyte membrane (PEM) fuel cell power system technologies specific to building and stationary power applications.  The goal of the program is to develop PEM fuel cell systems as an alternative power source to grid-based electricity for buildings.

Fuel Cells for Transportation ( Fuel cell technology has been selected as one of the most promising candidates for achieving the fuel economy goal in a mid-sized passenger sedan.  In addition to greatly improved fuel economy, these vehicles are expected to meet future emissions standards and offer the same level of performance and comparable cost to today’s vehicles.  The automotive market presents the greatest opportunity for fuel savings and reduced environmental emissions. However, many technical barriers remain. In October 1997, a fuel cell/reformer system fueled by gasoline generated electricity for the first time in a PEM fuel cell.  This demonstration exemplified the recent technological progress of fuel cells and enhanced their prospects for success.  However, fuel cell technology must progress beyond its current state-of-the-art before it can be considered a viable alternative to the internal combustion engine.  The required advances are in the areas of fuel cell component development, fuel processing, balance of plant and systems integration and validation. The technical challenges that must be addressed before transportation applications can be successful are size and weight reduction, manufacturing cost reduction, start-up and operational uncertainties, durability and reliability, and fuel storage, conditioning, and delivery.

Table 1-0 summarizes the DOE Transportation Fuel Cells Power System Program technical targets for an integrated fuel cell power system operating on Tier 2 gasoline. 

Table 1-0.  Technical Targets: 50 kW Integrated Fuel Cell Power Systems Operating on Tier 2 Gasoline Containing Average 30 ppm Sulfura
(Including fuel processor, stack, auxiliaries and startup devices, if required;

excluding gasoline tank and vehicle traction electronics)

All targets require simultaneous achievement.



Characteristics
Units
Current

Status
Project

Goal
Long-Term

Goal







Energy efficiencyb @ 25% of peak power


       %
34
       40
     44

Energy Efficiency @ Peak Power

Power density
        %  

W/L
31

120
        33

250
      35

    325

Specific power

Costc
W/kg

      $/kW
      120

      300
250

       125
     325

       45


     

      
     

Transient Response (time from 10 to 90% power)
      sec
        15
        5
        1

Cold Startup @ -20oC to Maximum Power 
       min
        10
2
1

Cold Startup @ 20oC to Maximum Power
       min
        <5
       <1
     <0.5







Survivabilityj
           oC
      -20
       -30
      -40

Transient response (time from 10 to 90% power)
sec
      20


10
5

Emissionsd

<Tier2Bin2f
<Tier2Bin 2f
<Tier2Bin2f

Durabilitye
Hours
      1000g
4000h
5000i

    


   a All targets will be refined through systems analysis and vehicle engineering analyses (consistent with those of PNGV).

     b Ratio of dc output energy to the lower heating value of the input fuel (gasoline).

  c Includes projected cost advantage of high-volume production (500,000 units per year) and includes cost for                 


assembling/integrating the fuel cell system and fuel processor

    d Emissions levels will comply with emissions regulations projected to be in place when the technology is available for market 



introduction.

     e Performance targets must be achieved at the end of the durability time period

     f 0.02 NOx and 0.01 PM

      g Continuous operation

    h Includes thermal cycling 

    i Includes thermal and realistic drive cycles

      j Achieve performance targets after 8hrs cold soak at temperature
Fuels for Fuel Cells - The DOE is simultaneously pursuing a dual pathway to evaluate fuels for fuel cell vehicles. In the near term, on-board fuel flexible fuel processing will enable fuel cell power systems to achieve desired goals of efficiency, emissions, and durability for transportation applications. Gasoline, reformulated diesel, methanol, ethanol, and Fischer-Tropsch liquids will be evaluated as part of the development of fuel flexible fuel processors. Gasoline is the primary focus and, if fuel cell technology is commercially successful, the existing refueling infrastructure will enable the most widespread use of fuel cell vehicles over the next several decades.  The new lower sulfur “Tier 2" regulation promulgated by EPA requires an average sulfur content of 30 ppm and maximum allowable content of 80 ppm.  Since sulfur is a known poison of the fuel cell systems, the lower sulfur gasoline requirement provides the rationale for extensive Tier 2 gasoline testing.  Commercial gasoline impurities, additives and other constituents are being evaluated for compatibility with fuel cell performance targets. 
On a parallel path, DOE will also develop technologies to produce and store hydrogen as a fuel for fuel cells.  Natural gas-based technologies will be used initially as a feed stock to produce hydrogen, while renewable hydrogen sources are being developed.  Neither the commercial infrastructure required to deliver hydrogen for vehicle refueling nor on-board vehicle storage technologies exist today that meet performance and cost requirements.  A low cost, small-scale, natural gas steam reformer along with related refueling systems located at existing gasoline stations could provide safe, economical hydrogen for use in fuel cell powered vehicles. Research and development of on-board hydrogen storage technologies is also required.  A hydrogen infrastructure can be put in place when commercially viable storage and refueling technologies have been developed, enabling hydrogen to be available as a fuel cell transportation fuel, and allowing for the introduction of renewable hydrogen feed stocks.  The Fuels for Fuel Cells Program will develop and demonstrate off-board reforming technologies needed for hydrogen refueling of vehicles as an interim solution while technologies for renewable sources are being researched in other programs. The Fuels for Fuel Cells Program is being closely coordinated with the DOE Hydrogen Program.

Fuel Cells for Buildings ( The Fuel Cells for Buildings Program is developing those key PEM fuel cell power system components and subsystems specific to building cogeneration applications that are consistent with:

· heat rejection temperatures in excess of 120oC to provide access to a broad range of applications for cogeneration systems and reduce the cost of heat rejection when operating in a power only mode,

· operation on natural gas,

· a system level (includes fuel processor, fuel cell, power electronics, and air and thermal management) thermal-to-electrical energy efficiency at full power of 35% or higher based on the higher heating value (HHV) of the fuel,

· operation at a pressure of 1.5 atm or below,

· simple construction with no heavily loaded mechanical subsystems that limit life and reliability,

· high reliability during long-term operation (>40,000 hrs) on natural gas reformate from low-cost fuel processors, and

· a manufacturing cost structure that achieves an overall installed system cost target of $1,500/kW or lower.

Due to a combination of favorable load characteristics and high electricity rate structures, the initial emphasis of the Fuel Cell for Buildings Program is on commercial buildings with electrical requirements in the range of 50 kW to 300 kW. Successful development of the technology for commercial buildings will provide a basis for addressing the large residential market potential.  

The current Fuel Cell for Buildings Program is focused on the development of a natural gas fuel processor and membrane materials for high-temperature (120–150oC) PEM fuel cell systems.  The work carried out as part of this solicitation will, in the future, result in the integration of a natural gas fuel processor, developed under an earlier program, or one with proven operating characteristics, into a breadboard natural gas fuel cell system for a PEM fuel cell.  These systems need to be designed to make maximum use of recoverable heat and to operate at high efficiencies at full load with greater durability for use in buildings applications. 

In response to this solicitation, Applicants are encouraged to form teams, including research, development, analytical, engineering, supply and manufacturer organizations, in order to adequately address all requirements of the solicitation topics. Teams may include universities.  Additional specific guidance is provided for each of topic/subtopic areas.

Topic 1.  Fuel Cell Components 

Successful development of low-cost, high-performance components that are qualified for automotive duty is critical if overall system cost and performance goals are to be achieved.  Applicants are expected to discuss the potential for competitive cost and performance of their proposed component(s) or subsystem. Applicants must demonstrate through hardware testing that their technology could meet the DOE technical and cost targets when integrated into a complete power system.  Early program work at small scale cell testing  (50 cm2) should graduate to ultimate program demonstration testing of full scale short stacks (approximately 250 cm2 electrode size.)  At the conclusion of the development effort, the component hardware shall be delivered to Argonne National Laboratory.  This solicitation seeks innovative research and development of new and/or novel materials, components, and processes for fuel cell systems that addresses the following priorities:


Subtopic 1.A.  Membrane electrode assemblies (MEAs).  

Development of lower-cost MEAs with higher activity cathodes and CO-tolerant anodes to meet the technical targets identified in Table 1-1, which, when combined with advanced bipolar plates, yield a higher cell operating voltage to meet the stack efficiency targets in the table.  See Reference 4 for additional information on research needs in the areas of electrocatalysts and membranes. 

Table 1-1. Technical Targets:  Fuel Cell Stack Systems Running on Hydrogen-Rich Fuel from Fuel-flexible Fuel

Processor, 50 kW Peak Power (continuous)a
(Includes fuel cell ancillaries: heat, water, air management systems; excludes fuel processing/delivery system)



Characteristics
Units
Current
Status
Project

Goal
Long-Term

Goal

Stack system power density a,h
W/L
   200
400
550

Stack system specific power a
W/kg
       200
400
550

Stack system efficiency b @ 25% of peak power
%
 45
50
55

Stack system efficiency b @ peak power
%
                   40
42
44

Precious metal loading
g/peak kW
2.0
1.0
0.2

Cost c
$/kW
200
100
35

Durability I
hours
>2000 d
>4000 e
>5000 f

Transient Response (time from 10 to 90% power)
Sec
3
2
1

Cold startup @ -20oC to Maximum Power 

Cold startup @ 20oC to Maximum Power
             min                       min
2

        1
1

    0.5
0.5

   0.25







Survivability g
oC
-20
-30
-40

CO tolerance (steady state - 2% maximum air bleed)
            ppm
25
500
1000

CO tolerance (transient – 2% maximum air bleed )
            ppm
100
2000
5000

     a Power refers to net power (i.e., stack power minus auxiliary power requirements).

     b Ratio of output dc energy to lower heating value of hydrogen-rich fuel stream.

     c High-volume production: 500,000 units per year.

     d Continuous operation

     e Includes thermal cycling 

    f Includes thermal and realistic drive cycles

     g Achieve performance targets after 8hrs cold soak at temperature

     h Volume is “box” volume including dead space and is defined as the water-displaced volume X 1.5(packaging factor)

    i Performance targets must be achieved at the conclusion of the durability time period

Applications are solicited in the following subtopics:
Subtopic 1.A.1.  Development of improved cathode structures which demonstrate   higher voltage than the state-of-the-art reformate fuel cells.  This can be achieved by improving catalyst utilization in state-of-the-art cathodes, or by developing alternative catalyst formulations (e.g., binary and ternary alloys, non-precious metal catalysts). Improved air cathode performance is the objective of this subtopic; specifically, cathode performance allowing overall cell performance of greater than or equal to 0.5 A/cm2 @ 0.8 V in continuous cell operation with pressurized hydrogen and cathode loadings of 0.05 mg/cm2 or less of precious metals.  Targets for reformate/air operation are 0.4 A/cm2 at 0.8 V, and 0.1 A/cm2 at 0.85 V.  These performance targets must be met using only environmentally friendly materials (for example, Cr as an alloying element would not be acceptable). These performance targets represent an order of magnitude improvement over the current state of the art for Pt alloy based cells.  Clear, rational and justifiable technical pathways to accomplish proposed improvements over the intrinsic activity of Pt-Cr alloys must be provided. To achieve the MEA cost target of $10/kW for transportation applications, the technology must have the potential to achieve precious metal loadings of 0.2 g/peak kW, or non-precious metal loadings capable of meeting the cost target.  Candidate electrode materials developed under this program should be assembled into MEAs and fully characterized in small scale (50 cm2) single-cell and full scale (250 cm2) short stack tests.  Teams including a fuel cell developer with the existing capability of demonstrating full scale stack technology, a MEA fabricator/ developer, university researchers and a potential industrial supplier are encouraged for this subtopic.

Subtopic 1.A.2.  Development of high-temperature polymeric membranes with performance approaching or exceeding that of Nafion™.  High temperature membranes are expected to ease or eliminate the need for membrane water management, CO management, and thermal management.  The membranes should have operating temperatures in the range of 120C to 150C (upper end of range preferred), an area specific resistance less than 0.1 ohm·cm2, and less than 1% cross-over of gases.

For transportation applications, the membranes should have an operating pressure from near ambient to 3 atm., an operating life of 5,000 hours and a cost consistent with meeting the MEA cost target of $10/kW in high-volume manufacturing (500,000 fuel cells stacks per year).

For building applications, the high temperature membrane should have an operating pressure less than 1.5 atm., an operating life of 20,000 hours, and have a projected manufacturing cost consistent with an overall installed fuel cell system cost of $1500/kW.  The development of membranes with these operational characteristics for buildings applications is expected to eliminate the requirement for an unlubricated compressor/expander, and expand the market potential for light commercial co-generation systems using fuel cell technology.  

Candidate membrane materials developed under this program should be assembled into MEAs, and show progress toward meeting the performance targets of 0.32 W/cm2 at 0.8 V, and 0.085 W/cm2 at 0.85V. They should be fully characterized in small scale (50 cm2) single-cell and full scale  (250 cm2) short stack tests. Applicants should show that the membrane cost can be projected to meet the high-volume (500,000 fuel cell stacks/year) MEA cost target of $10/kW for transportation applications.  Teaming arrangements pursuing a phased approach for this subtopic are preferred.  Phase 1 (1-2 years) should emphasize polymer chemistry and physics in membrane design and synthesis.  Phase 2 (1 year) should focus on fabrication of MEAs in single cells. Scale-up and evaluation of MEAs in full scale (250 cm2) short stacks should occur in Phase 3 (1 year).  Go/no-go decision points should be included at the end of each phase.  Teams composed of established university researchers, membrane developers/suppliers and a fuel cell developer with the existing capability of demonstrating full scale stack technology are encouraged for this subtopic.

Subtopic 1.A.3.  Development of MEA fabrication processes amenable to high volume production (500,000 fuel cells/year) that can meet the cost target for MEAs of $10/kW and/or the stationary system cost target of $1500/kW. Candidate processes include catalyst deposition techniques projected to achieve no more than 0.2 g/peak kW loading in the case of precious metals, and loadings of non-precious metals capable of meeting the MEA cost targets. The MEAs should demonstrate the capability to achieve a target power density of .32 W/cm2 at 0.8 V, and 0.085 W/cm2 at 0.85V, and must be fully characterized in full-scale (250 cm2) multi-cell stacks. Teams involving MEA fabricators/developers with demonstrated manufacturing experience and a fuel cell developer with the existing capability of demonstrating full scale stack technology are recommended for this subtopic.

The research and development efforts in Subtopic 1A must lead to significant performance improvements over conventional components while ensuring competitive cost.  Efforts resulting in only incremental improvements are not of interest and will be declined.  Deliverables in this topic area are full-area, small stacks (1-10kW), operating on synthetic or actual gasoline autothermal reformate, to verify performance predictions.  Competitive hydrogen/air stoichiometries (cathode (2.0, anode (1.15) must be used and compatible, state-of-the-art components should be used, e.g. composite bipolar plates as opposed to machined graphite.

Multiple awards will be made in Subtopics 1A1 and 1A2. It is anticipated that a total of $6 million, including required applicant cost share of 20 percent, will be available over 24 months for two award(s) for Subtopic 1A1. Anticipated funding of about $12 million, including required applicant cost share of 20 percent, will be available for two or more awards in Subtopic 1A2 over 24 months.  Subtopic 1A3 anticipated funding is $9 million total for up to two awards (including required applicant cost share of 35 percent) over 24 months.  

Subtopic 1.B.  Bipolar plates.  

Development and demonstration of a pilot-scale process for molding  full-size active area composite bipolar plates that can meet the DOE cost target of $10/kW. Plate production capacity is expected to be 100 - 500 plates/hour, with a reject rate of <5%.  Performance targets for the plates are: 

· conductivity greater than 100 S/cm; 

· corrosion rate less than the equivalent of 16 (A/cm2 (microampere per square centimeter); 

· hydrogen permeability less than 2×10-6 cm3/(cm2·s) at 90oC and 202 kPa or equivalently 0.1 mA/cm2; 

· flexibility greater than 5 per cent; and 

· crush strength greater than 4200 kPa.  

· consistent with stack specific power requirement of 550 W/kg and power density of 550W/L.

The plates produced in the pilot facility must demonstrate in-stack performance that is not less than 5 percent lower than the performance of an equivalent stack using machined graphite plates.  The plates are expected to maintain performance over 5000 hours with less than 2 percent degradation in performance.  Applicants are required to develop a quality assurance program to ensure the plates produced in the pilot facility meet the performance and cost targets with acceptable failure rates. The deliverable is a multi-cell stack (approximately 10 kW) incorporating full scale plates (approximately 250 cm2) produced in the pilot facility that meets the above performance targets.  It is encouraged that the team addressing this subtopic include a member with extensive, high-volume, commercial manufacturing experience in the composites/plastics field.  The applicant must arrange for independent verification of the performance of the plates by a fuel cell developer in addition to any proposed in-house testing.  One award is anticipated of approximately $10 million (including applicant's cost share of 50 percent).  Period of performance is anticipated to be 2-3 years.

Topic 2.  Fuel Processing  

DOE supports the development of fuel-flexible fuel processing technology (technologies capable of reforming methanol, ethanol, natural gas and gasoline) for PEM systems.  Performance targets for the fuel processor have been established (see Table 2-1) for operation on EPA Tier 2, ASTM-D-4814 gasoline (30ppm average sulfur, 80ppm maximum); fuel processor performance for the other fuels is expected to exceed the target values for gasoline.  Priority fuel processing issues are:

· Start-up and transient operation: Current start-up times range from several minutes to half an hour and are a major barrier to commercialization.  Ultimately a start-up time of less than 30 seconds is required, reinforcing the need to significantly lower size and weight.  Full transient load following operation is required.

· Sulfur tolerance and durability: Although the trend indicates a lowering of sulfur levels in gasoline, certain fuel processor catalysts are susceptible to irreversible sulfur poisoning.  Sulfur tolerant systems are required to facilitate use of gasoline.  The benchmark fuel for this development effort is EPA Tier 2 gasoline, and system components must be tolerant of expected sulfur levels when running on this grade of gasoline.  Sulfur tolerance requirements are dependant upon sulfur level of the fuel and fuel processor design, i.e., is sulfur removed before fuel processor, after the autothermal reactor, between shifts, or before Preferential Oxidation.

· Size and weight: current fuel processors are significantly oversized for ready packaging into a vehicle and significantly impact start-up and transient operation (see i. Above).   Project goals in Table 2-1 should be viewed as absolute minimum requirements; technologies that offer substantial improvements over these target goals are desired.

Applicants are expected to discuss the potential for competitive cost and performance of their proposed fuel processing component(s) or subsystem.  Applicants must demonstrate through hardware testing that they can meet the DOE technical and cost targets (Table 2-1) in a complete, integrated fuel cell power system.  Hardware testing should be done at an appropriate scale, up to 50kW equivalent fuel cell system electric output (50kW level is encouraged).  Applicants should arrange for independent verification of subsystem performance by teaming with a major fuel cell developer.  At the conclusion of the development effort, the resultant hardware shall be delivered to Argonne National Laboratory.

Table 2-1. Technical Targets: Fuel-Flexible Fuel Processorsa
(Excludes fuel storage; includes controls, shift reactors, CO cleanup, heat exchangers)



Characteristics
Units
Current

Status
Project

Goal
Long-Term

Goal

Energy efficiencyb
%
78
78
80

Power density
W/L
300
   700
    800

Specific power
W/kg
300
   700
     800

Costc
$/kW
85
     25
       10

Cold Startup @ -20oC to Maximum Power 
min
10.0
   2.0
       1.0

Cold Startup @ 20oC to Maximum Power
     min
<5
   <1
     <0.5

Transient Response (time from 10 to 90% power)
sec
15
  5
      1







Emissionsd

<Tier2

   Bin2
<Tier2

    Bin2
    <Tier2

       Bin2







Durabilitye
hours
2000h


  4000i
      5000j

Survivabilityf
      oC
-20
     -30
       -40







CO content steady stateg
ppm
10
       10
        10

CO content transientg
ppm
500
      100
      100

H2S content in product stream


ppm
<0.3


<0.2


<0.1



NH3 content in product stream
    ppm
<10
<5
<1







     a Targets based on Tier 2 gasoline fuel. (Need specs)

     b Fuel processor efficiency = total fuel cell system efficiency/fuel cell stack system efficiency, where total fuel cell system

       efficiency accounts for thermal integration. For purposes of testing fuel processor only systems, the efficiency can be 

       estimated by measuring the derated heating value efficiency (lower heating value H2 x .95 / lower heating value of the             fuel in) where the derating factor represents parasitic system power losses attributable to the fuel processor.

     c High-volume production: 500,000 units per year.

     d 0.02gm/mile NOx and 0.01gm/mile PM

     e Time between catalyst and major component replacement; performance targets must be achieved at end of durability   

       time period.

     f   Performance targets must be achieved at the end of 8 hour cold soak at temperature

       g Dependent on stack development (CO tolerance) progress.

     
     h Continuous operation

             i   Includes thermal cycling 

     
    j  Includes thermal and realistic drive cycles
Applications are sought in the following areas:

Subtopic 2.A.  Advanced Fuel Processors  

Development of advanced fuel processing systems for PEM fuel cells, meeting project targets in Table 2-1 (with potential further improvement), and emphasizing required start-up and transient response.  Applications may include the application of microfabrication technology or other novel technologies or design innovations to achieve start-up/transient performance and substantially reduce the size, weight, and cost. Applicants must demonstrate advanced fuel processors having the potential for superior performance and control during start-up and transient operation, and lower cost, weight, and volume.  The deliverable for this subtopic is a 50kWe fuel processor for test and evaluation at the Argonne National Laboratory.


Subtopic 2.B.  Water-Gas Shift Catalysts


Applications are sought for the development and evaluation of novel water-gas 

shift catalysts that represent a significant improvement over current state-of-the-art shift catalysts for reducing the CO level leaving the shift reactor.  These advanced catalysts should exhibit higher activity to reduce the weight, volume, start-up time, and cost of the shift reactor, be stable in air, not require in-situ activation, and demonstrate increased thermal and environmental stability for extended catalyst lifetime.  Sulfur tolerance is also desired.  Two shift catalysts beds are typically utilized, but a single bed combining the function of two is preferable.  Typical requirements for the total water gas shift reaction (one or two reactors) is an input of 200,000 ppm CO and an exit of 2,000 ppm or less.  The automotive durability target for the catalyst is 5,000 hours.  (See Reference 4 for additional information on research needs in the area of fuel processing catalysts.)  The deliverable for this subtopic is demonstration of catalyst performance in a 50kWe fuel processor.

Applications offering a complete system that addresses both Subtopics 2A and 2B are preferred.  It is anticipated that there will be up to 4 awards in this Topic (fewer awards will be made if applications covering both subtopic areas are awarded); the total amount awarded will be approximately $25 million, including required applicant cost share of 30 percent, over 36 months. Teams including members with demonstrated design and fabrication experience in large-scale fuel processing hardware and catalyst research and development capabilities are encouraged for this topic.
Topic 3.  BALANCE OF PLANT 

The balance of plant components for a 50-kWe fuel cell system are defined as: 

· compression/expansion technologies, 

· sensors,

· thermal/water/coolant management within the overall fuel cell system.

Successful development of low-cost, high-performance components that are qualified for automotive duty is critical if overall system cost and performance goals are to be achieved.  Applicants are expected to discuss the potential for competitive cost and performance of their proposed component(s) or subsystem.  Applicants must demonstrate through hardware testing that they could meet the DOE technical and cost targets when they are integrated into a complete power system.  Where appropriate, hardware testing should be done at full scale in collaboration with fuel cell stack developers or the national laboratories.  At the conclusion of the development effort, the component hardware shall be delivered to Argonne National Laboratory.  

This solicitation seeks innovative research and development of components for fuel cell systems that address the following priorities:  
Subtopic 3.A.  Compressor/Expander and Blower Technologies  

Development, characterization testing, and delivery of one or more compact, efficient, and low-cost air management systems for pressurized PEM fuel cell operation in a 50-kWe system.  Candidate air systems should incorporate an integrated compressor/expander/motor (or blower/motor for ambient pressure systems), packaged for automotive use, and be capable of maintaining a prescribed pressure ratio on a 10:1 turndown.  The emphasis in this solicitation is on both new innovative concepts and on furthering the technology in more standard types of machines such as turbocompressors and/or twin screws.  Hybrid or multi-stage configurations may also be considered.  While the original DOE technical targets for pressurized systems are presented in Table 3-1, the emphasis of this solicitation is to meet the pressure ratio guideline and maximize the efficiency at the 25% load point.  The range of the peak load pressure ratio will be between 2.5 and 3.2.  Applications for blower technologies will be considered for ambient pressure systems (no guidelines provided, although cost, weight, volume and flow rate are similar to compressor requirement).

The deliverable for this subtopic is an air management system meeting the above performance requirements for third-party testing and evaluation.  It is anticipated that up to 3 awards (one of which could be for a blower project) will be made in this subtopic totaling about $9 million, including minimum required applicant cost share of 25 percent (higher cost share is

encouraged for more mature technologies).  Multi-year (2-3 years) projects with phased stages and appropriate go-no go milestones and objectives 
Table 3-1.  DOE Targets for Compressor/Expander 

(50 kW fuel cell net power)

Parameters
Compressor
Expander

Flow Rate at max Power

Dry Air (g/sec)

             (kg/hr)
64-76

230-273
56-70

203-254

Water Vapor   (g/sec)

                        (kg/hr)
0-4

0-11
9-16

31-55

Inlet Pressure (atm)

                       (psia)
1.0

14.7
2.8

41.2

Outlet Pressure (atm)

                          (psia)
3.2

47.0
1.0

14.7

Inlet Temperature

 Design Point:     (Degrees C)

                            (Degrees F)
20-25

68-77
118-150

244-302

Extreme:            (Degrees C)

                           (Degrees F)
-40-60

-40-140
65-150

149-302

Max. Shaft Power (kW)
12.6a
8.3a

Turndown Ratio
10:1
10:1

Contamination
Oil-free<100 ppm particles


Eff. Vs. Flow & Press Ratio

100% flow     3.2 PR

80% flow       3.2 PR

60% flow       2.7 PR

40% flow       2.1 PR

20% flow       1.6 PR (min.)

10% flow       1.4 PR (min.)
75%

80%

75%

70%

65%

50%
90%

90%

86%

82%

80%

75%

Volume
4 liters total (w/o heat exchangers)

Weight
3 kg total (w/o heat exchangers)

Production Unit Cost

@ 100,000 units/yr
$200 total (w/o heat exchangers)

Start-up response
<5 sec to 90% max. flow

Transient Response
<4 sec for 20 to 90% max. flow

Noise
<80 db

a.  4.3 kW net power for compressor/expander

Note:   A workshop is planned for the fall of 2000 in which these targets will be reviewed, updated and prioritized.   

            Applications that do not conform to the current guidelines will be considered, although adequate justification

            must be provided  as to why the proposed deviation should be acceptable 
are encouraged.  Teams with the demonstrated capability to design, fabricate, test and performance qualify compressor/expander hardware are encouraged for this subtopic.  
Subtopic 3.B.  Sensors  

Development of on-board devices to identify and measure chemical species (such as CO, H2, H2S, and hydrocarbons) and to identify operating conditions (such as mass flow rates, humidity, temperature, and pressure) in a reliable manner.  These devices must function adequately in an automotive environment and perform reliably for the life of the vehicle (>5,000 operating hours). They must have the potential to be produced in high volume at low cost.  Sensors must have an electrical output capable of driving control systems and response rates compatible with their intended functions.  Sensors for the following needs are sought; sensor requirements are divided between those that primarily measure chemical species (Table 3-2) and those that measure physical parameters (Table 3-3).  Each of the sensors within their respective subset is listed in order of their priority.  These sensors are intended for on-board, high volume, automotive use:  they are not laboratory diagnostic devices.

Applicants are advised that, as all sensors must conform to the size and cost constraints required for automotive applications, the cost of each sensor in large production quantities (500,000 units) is typically $1-10 and rarely greater than $25.00.  Applicants can obtain more information regarding the sensor requirements for each of the above sensors by referring to Reference 1 in the Reference Section from Dr. Robert S. Glass, Lawrence Livermore National Laboratory.
Applicants must address the entire set of either one (or both) of the chemical (Table 3-2) or physical sensors (Table 3-3).  Because of the complexity involved in the development of sensors, teaming is strongly encouraged; for example, 

such teams could be comprised of one or more sensor manufacturers, along with a fuel cell system developer, university researchers and/or small businesses.  Up to four awards are anticipated (fewer awards will be made if applications addressing both sensor areas are awarded), and the total funding available for subtopic 3B is $8 million, including the required minimum cost share of 20 percent; individual project funding and duration depend on project scope.  The deliverables in this subtopic are prototype sensors for third-party testing and evaluation.

Table 3-2.  Chemical Sensors

Sensor
Requirements

Carbon Monoxide
a) 1-100 ppm CO reformate pre-stack (PROX Outlet)sensor

(
Capable of measuring 500 ppm CO during transients
1) Operational temperature:  <150oC

2) Response time:  0.1-1 sec 

3) Gas environment:  high humidity steam/autothermal/partial oxidation reformer gas-H2, 30-75%, CO2, CO, N2, H2O at 1-3 atm total pressure

4) Accuracy:  1-10 % full scale

b) 100-1000 ppm CO shift reformate outlet sensor

1) Operational temperature:  250oC

2) Response time:  0.1-1 sec 

3) Gas environment:  high humidity steam/autothermal/partial oxidation reformer gas-H2, 30-75%, CO2, CO, N2, H2O at 1-3 atm total pressure

4) Accuracy:  1-10% full scale

c) 0.1-2% CO reformer outlet sensor
1) Operational temperature:  250oC–800oC

2) Response time:  0.1-1 sec 

3) Gas environment:  high humidity steam/autothermal /partial oxidation reformer gas-H2, 30-75%, CO2, CO, N2, H2O at 1-3 atm total pressure

4) Accuracy:  1-10% full scale

Hydrogen in fuel processor product gas, pre-stack 
5) Measurement range:  1-100% 

6) Operating temperature:  70- 150oC

7) Response time:  0.1-1 sec for 90% response of step function

8) Gas environment:  1-3 atm total pressure, 10-30 mole % water, total H2, 30-75%, CO2, N2
(
Accuracy:  1-10 % full scale

Hydrogen in ambient air (safety sensor)
(
Measurement range:  0.1-10%

1) Temperature range:  –30 to 80oC

2) Response time:  under 1 sec

3) Accuracy:  5%

4) Gas environment:  ambient air, 10 –98% RH range

5) Lifetime:  5 years

6) Selectivity from interference gases such as hydrocarbons is required

Sulfur compounds 

(H2S, SO2, organic sulfur)
7) Operating temperature:  < 400oC
8) Measurement range:  0.05 ppm -0.5 ppm 

9) Response time:  < 1 min at 0.05 ppm 
10) Gas environment:  hydrogen, carbon monoxide, carbon dioxide, hydrocarbons, water vapor

Ammonia-unwanted by-product from reformer reactions involving nitrogen in air
11) Operating temperature:  70-150oC

12) Measurement range:  1-10 ppm
13) Selectivity:  <1 ppm from matrix gases

14) Lifetime:  5-10 years

15) Response time:  seconds

(
Gas environment:  high humidity steam/autothermal/partial 
oxidation reformer gas-H2, 30-75%, CO2, N2, H2O, CO at 1-3 atm 
total pressure

Oxygen concentration in fuel processor and at cathode exit
(a) Oxygen sensors for fuel processor reactor control 

1) Operating temperature:  200-800oC

2) Measurement range:  0-20% O2
3) Response time:  < 0.5 sec

4) Accuracy:  2% of full scale

5) Gas environment:  high humidity steam/autothermal/partial oxidation reformer gas-H2, 30-75%, CO2, N2, H2O, CO at 1-3 atm
b) Oxygen sensors at the cathode exit 

(
Measurement range:  0-50% O2
1) Operating temperature:  30-110oC

2) Response time:  < 0.5 sec

3) Accuracy:  1% of full scale

4) Gas environment:  H2, CO2, N2, H2O at 1-3 atm total pressure

Table 3-3.  Physical Sensors

Sensor
Requirements

Flow rate of product gas from fuel processor
1) Flow rates:  30-300 standard liters per minute
2) Temperature:  80oC

3) Gas environment:  high humidity steam/autothermal/partial oxidation reformer gas-H2, 30-75%, CO2, N2, H2O, CO at 1-3 atm total pressure

Temperature
4) Operating range:  -40-150oC

5) Response time:  in the –40-100oC range < O.5 sec with 1.5% accuracy; in the 100–150oC range, a response time <1 sec with 2 % accuracy is sufficient 

6) Gas environment:  high humidity steam/autothermal/partial oxidation reformer gas-H2, 30-75%, CO2, N2, H2O, CO at 1-3 atm total pressure

7) Needs to be insensitive to flow velocity

Relative humidity for cathode and anode gas streams
8) Operating temperature:  30-110oC

9) Relative humidity:  20-100%

10) Accuracy:  1%

11) Gas environment:  high humidity steam/autothermal/partial oxidation reformer gas-H2, 30-75%, CO2, N2, H2O, CO at 1-3 atm 



Differential pressure in fuel cell stack
1) Measurement range:  0-1 psig or 1-3 psig – depends on design of fuel cell system
2) Temperature range:  30-100oC; -40oC survivability

3) Response time:  <1s

4) Accuracy:  1%

5) Size:  Needs to be small – 1 square inch and orientation cannot be a problem

6) Other:  has to be able to withstand and measure liquid and gas phases

Subtopic 3.C.  System Thermal Management:  Water Management and Heat                          Exchanger Components

A technical challenge for fuel cell systems in automotive applications is the capacity to reject waste heat from a combination of stack inefficiencies, water management (such as condensate water recovery), and other inefficiencies in the balance of plant (compressors, motors, etc.).  A significant fraction of the waste heat of an automotive fuel cell system must be rejected at temperatures lower than the stack temperature in order to recover condensate water.  

The development of a compact, lightweight water management subsystem with minimal parasitic power consumption is critical to attaining targeted overall system power densities and specific power.  The water management subsystem must supply, store, purify, and control the water and process streams to meet the varied needs of the fuel processor and stack.  These components have differing water purity requirements.  In addition, the overall subsystem must be water balanced, (i.e. consume no more water than is generated by the stack).  Particular emphasis should be placed on detailed system modeling and improved design.  In addition, development of unique, novel stack humidification and system heat exchangers technologies (internal intercoolers and the overall stack cooling radiator) should be emphasized. The emphasis is on the development of a low-cost compact radiator capable of fitting within the envelope constraints of a fuel cell powered automobile.  Applicants are directed to the paper presented by General Motors at the SAE 2000 World Congress to obtain the current state-of-the-art (paper number 2000-01-0373 - Reference 2 in the Reference Section).

Applications are solicited for the design, development, and laboratory verification of a new water management subsystem for a 50-kWe fuel cell power system. Specifically, Applicants should address:  

· Improvement of the effectiveness and compactness of system internal heat exchangers and condensers.  Both internal and external heat and mass transfer coefficients of components should be increased to the maximum extent possible so that effective heat and mass transfer occur at minimum temperature differential and concentration potentials.  The goal is to develop low cost, compact, but efficient heat and mass transfer devices.
· Improvement of the effectiveness and compactness of the system external radiator.  Again, both external and internal heat transfer coefficients should be maximized so that effective heat transfer occurs at minimum temperature differential.  Under high ambient temperatures, that may exceed 57(C, the airside heat transfer coefficient of the radiator may represent most of the resistance for adequate heat transfer. Unique and novel techniques should be emphasized to achieve a low cost, compact, but efficient radiator.  

· Improvement of the humidification process for both the anode gas (in those cases where it may be dry and not saturated from the reforming process) and cathode gas entering the fuel cell stack.  Different fuel cell system configurations may require different levels of humidification in each of the streams.  Again novel approaches are sought to improve the humidification process that reduces the overall energy required to humidify the gases, yet results in the adequate humidification for all operating conditions.  Humidification should be achieved in a low cost, compact, and efficient unit.  

One of the primary internal heat exchangers cools the reformate gas from the fuel processor outlet conditions to the fuel cell inlet conditions.  An intercooler is required due to the difference between the fuel processor outlet temperature (typically 200oC) and fuel cell inlet temperature (80oC).  While specific fuel cell power system configuration (e.g. pressurized vs. unpressurized, air-cooled vs. water-cooled intercooler) will direct the final device design, there is a need to develop base heat exchange technology and explore novel solutions for this application.  The intercooler must meet typical process specifications (see Table 3-4 below) while also being lightweight, compact and made from materials that do not negatively affect fuel cell performance (e.g. ionic contamination).  

Table 3-4.  Typical Intercooler Performance Specifications

Reformate Process Details


Heat Exchanger Inlet Temperature
200oC

Heat Exchanger Outlet Temperature
80oC

Mass Flowrate
93 kg/hr

Operating Pressure
2.5 atm

COMPOSITION (VOL %)


Hydrogen
35%

Nitrogen
21%

Carbon Dioxide
16%

Water Vapor
28%

HEAT EXCHANGER DETAILS


Heat Duty
9.5 kW

Water Dropout
6.2 kg/hr

Airside Max Inlet Temperature
38oC

Allowable Fan Power
100 W

Allowable Pressure Drop
10 inches water

Allowable Mass
3 kg

Allowable Volume
4 L

The intercooler must not only cool the reformate gas to the stack operating condition but must also condense (and recover) sufficient water so that the anode inlet has the proper relative humidification.  

The specific issues involving these two components (radiator and intercooler) of the thermal/water management subsystem have been singled out as examples of the complexity of all of the components comprising the water/thermal management subsystem.  It is not implied that they are more or less important than the other components; indeed, the cathode humidifier may represent an even more complex component to redesign and simplify. The water/thermal management subsystem should ideally be no larger than 10% of the total system size and weight and consume no more than 2-3% of the gross power for electrical and thermal parasitic losses.

The Applicant is expected to team with a fuel cell system developer and established radiator/heat exchanger/humidification specialist(s) who preferably are established suppliers to the automotive industry. The fuel cell developer should have access to detailed system models (such as those at Argonne National Laboratory, contact Romesh Kumar at 630-252-4342) that can predict the interactive effects of changing conditions within the system, or the radiator, (operating pressure and temperature, humidification). 

For subtopic 3.C., one to three awards are anticipated, with total funding available of approximately $7.5 million, including required applicant cost share of 25 percent, over phased stages with appropriate go-no go milestones and objectives and a total length of 24-36 months.  The first phase should be a paper study with appropriate detailed modeling. As part of this phase, the Applicant should also describe the stack and fuel processor for which the water and thermal management subsystem is being designed and justify the schedule of air and water/coolant requirements that will be used for subsystem verification over typical operating conditions.  If the first phase is successful, later stages will lead to actual design, development, and verification testing of the subsystem.  The deliverable for this subtopic is thermal management system components for third-party testing and evaluation.  

Topic 4.  Oxygen/Hydrogen Enhancement

This topic solicits applications to enhance the hydrogen and oxygen content in on-board fuel cell feed streams.  

Subtopic 4.A.  On-Board Oxygen Enhancement
Compressed air is generally used to provide oxygen to the PEM fuel cell.  Excess energy is required to compress the other constituents present in air, primarily nitrogen, along with the oxygen.  The primary effect of using air (opposed to neat oxygen) is simple dilution, however there is some concern that trace impurities that might be present in available air (e.g. H2S, NH3, sulfates, salts, pollutants, etc.) might degrade fuel cell performance.  Innovative technologies or system configurations are sought to concentrate the oxygen in the fuel cell feed stream.  Candidate technologies should be quick starting, energy efficient, and should yield a net system energy savings in comparison to the conventional compressed air feed stream.  Enhancement technologies that can provide total separation of oxygen from air are highly desirable due to enhanced fuel cell performance when “neat” oxygen is available. Candidate enhancement technologies should provide a minimum of 60% oxygen content in the fuel cell feed stream.

Subtopic 4.B.  On-Board/Off-Board Hydrogen Enhancement
Reformate from a typical autothermal or POX fuel processor operating on methanol, ethanol, natural gas, or a petroleum-based fuel is composed of approximately 40% hydrogen (dry basis) with the balance being primarily CO2 and Nitrogen which act as diluents in the hydrogen feed stream.   Reformate must be processed to reduce carbon monoxide (CO) content, which acts as a poison to PEM fuel cell catalyst, to approximately 10ppm under steady-state operating conditions.  Other trace impurities that may be present at part-per-million levels in the reformate feed, such H2S and NH3, may also degrade fuel cell performance.  Innovative technologies and/or system configurations are sought to concentrate the hydrogen content in a partially or fully reformed feed stream. Candidate technologies should be energy efficient and should yield a net system energy savings in comparison to conventional system operation.  Removal of trace impurities in the reformate, that might degrade fuel cell performance, would be an added benefit. 

For Topics 4.A and 4.B, candidate enhancement technologies must capable of integration into on-board PEM fuel cell power systems for transportation applications.  Three-phase development programs are envisioned.  The first phase would involve concept and system analysis and feasibility assessment addressing system efficiency, possible pressure differential issues, and complexity.  In addition to the technical analysis, an economic or cost analysis and a benefits and risk assessment should be conducted.  The second phase will involve a proof-of-concept demonstration. The third phase will include fabrication and testing of prototype hardware (project deliverable) and possible validation in a fuel cell power system. A go/no-go decision will be made at the conclusion of Phase 1 and 2 prior to advancement to the next phase.  It is anticipated that a total of approximately $4.5 million, including a required 20% cost share, is available to support up to 3 awards in this topic. Two-to-three year contract awards are anticipated.  The deliverable for this topic is prototype hardware for third-party testing and evaluation. 

Topic 5.  Hydrogen Production and Storage

This topic seeks the development of technologies to store hydrogen on board fuel cell vehicles in advanced chemical storage systems and of off board reforming and refueling technologies.  The topic is a coordinated effort between the DOE Office's of Transportation Technologies and Power Technologies.

Subtopic 5.A.  Advanced Chemical Hydride On-Board Storage Systems

Chemical storage systems that can store hydrogen at or above 6 percent by weight is the technology sought in this subtopic. These systems include chemical hydrides and any needed on-board regeneration material.  The DOE technical targets for on-board hydrogen storage are summarized in Table 5-1.  A low desorption temperature (80-100°C) is required for integration with a PEM fuel cell power system.  Vehicle refueling time should be limited to 5 minutes or less.  Applications should address the current performance of the hydrogen storage medium as well as the prospects for achieving the DOE storage goals and the prospects for large-scale, low-cost production. Storage medium regeneration process development must be part of the proposed development effort, and a discussion detailing the process concept and estimated economics (including energy penalty for regeneration) should be included in the application.  Proposed projects should be phased with a go/no go decision point after a proof-of-concept demonstration conducted at an applied engineering level. 

The deliverable for this subtopic is an on-board hydrogen supply/storage system meeting the technical targets listed in Table 5-1 and capable of being installed and operated in a mid-size (2000#) sedan or other similar vehicles that are included in other DOE demonstration programs.  Approximately 5 kg. of hydrogen must be carried on-board in order to obtain the required 380 mile vehicle range.

Awards for Subtopic 5A will be approximately 3-4 years in duration; it is anticipated that approximately $6 million total, including the applicant cost share of 20%, will be available for 1-3 awards in this subtopic.   

Table 5-1.  Technical Targets for On-board Chemical Hydride/Carbon Hydrogen Storagea,c


Units
Hydride/Carbon Storage 

Storage Weight Percente 
%
6

Storage Efficiency
%
90

Energy Densityb 
W-h/liter
1500

Specific Energy d
W-h/kg
2000

Costf
$/kW-h
1

Cycle Life
Cycles
500

Operating Temperature
( C
-30 to +90 oC

Refueling Time
Min.
<5

a  Includes carbon nanostructures, fullerenes, chemical hydrides,  and catalyzed hydrides.

b  Based on hydrogen lower heating value (LHV).

c  Work carried out in collaboration with DOE Hydrogen Program.

d  Specific energy is assumed to be the LHV energy of H2 contained divided by the weight     of (H2 + storage unit).

e  Weight percent H2 is assumed to be the weight of H2 contained divided by the  

    combined weight of H2 contained and the weight of the tank with the required storage 

    medium.

f  Based on high volume production of 500,000 units.     

     Subtopic 5.B.  Advanced Chemical Hydride Standardized Testing 

                              Procedures/Facilities

Developing an independent testing capability and standardized test procedures for advanced chemical hydride storage systems is the objective of this subtopic. The applicant shall review existing testing standards relative to advanced chemical hydrides and adapt existing or draft new test procedures, including a glossary of terms and definitions, for determining the performance of on-board storage systems consistent with the technical targets in Table 5-1.  The applicant will coordinate these activities with other organizations that are developing codes and standards and recommended practice guides so that the chemical hydride/carbon storage system testing procedure developed under this contract would be considered for adoption by a recognized national standards establishing organization.  

The applicant will establish a facility suitable for determining the performance of advanced chemical hydrides materials according to the test procedures developed above.  The facility should have the capability to test laboratory (milligram) up to engineering quantities (grams to kilograms) of these materials as they become available. The facility should be operated initially to determine the performance of one or more existing materials for comparison with published measures of its (their) performance.  The facility should be accessible to those organizations developing advanced chemical hydrides and carbon materials.

During the period of performance of the contract, the applicant will obtain samples of advanced chemical hydride and carbon materials as they become available to benchmark their performance against the technical targets in Table 5-1.  Periodically, the applicant will report the test results to an industry/government advisory committee that will be established by DOE.  The committee will advise DOE on testing methodology and the evaluation of results for on-board chemical hydride/carbon storage systems. The applicant shall document the results of testing and participate in workshops and seminars to disseminate the results of the effort. The applicant shall prepare conceptual designs of on-board storage systems that incorporate the test data and model the performance of the system for comparison to the technical targets in Table 5-1.

The deliverables for this subtopic are an experimental testing facility, standardized test procedures, and periodic reports on the performance of advanced materials.  The period of performance is anticipated to be 5 years.  One award is anticipated for a total of approximately $3 million, including required applicant cost share of 20 percent. It is desired that the applicant have demonstrated strengths in developing and facilitating standardized testing procedures; however the applicant should not be involved in, previously or currently, in research, development or supply of hydrogen storage systems.  In order to prevent the appearance of a conflict of interest, applicants may not propose work under both Subtopics 5A and 5B.
Subtopic 5.C.  Off-board Hydrogen Reforming and Storage

The long-term goal for fueling fuel cell-powered vehicles is to use hydrogen stored onboard the vehicle that has been produced from renewable feedstocks and dispensed at local refueling stations.  Until a hydrogen infrastructure is in place to accommodate this strategy, an interim approach is to reform gasoline/gasoline derived products or natural gas at the refueling site to produce hydrogen, which would then be stored and dispensed. Such a distributed refueling strategy would need to provide hydrogen at a cost and overall energy efficiency that is competitive with gasoline presently used in cars powered by internal combustion engines.

The goal of Subtopic 5C is to design, develop, and demonstrate a small-scale reformer and refueling system and that can produce hydrogen at a cost that is within 5 percent of the cost, on a miles-equivalent basis, of commercially available premium gasoline.  The reformer/refueling system should have the potential to be mass produced.  Specifically, the reforming-refueling system should be sized to produce no less than 40 to 60 kg of hydrogen per day at a delivered cost of approximately $2.00 to $2.50 per kilogram (pre-tax) when produced in quantity. 

Applications solicited in this subtopic area should be phased, with a go/no-go decision after each of the following phases:


1.  First Phase

The first phase should include a literature search, a functional analysis, and a conceptual design for each of the five major subsystems: reformer, hydrogen purification, compressor, storage, and dispenser.  As part of the conceptual design and analysis, the Applicant should determine the technical performance requirements and distributed cost for each of the five major subsystems listed above that will enable hydrogen to be produced at a gross cost of $2.00 to $2.50 per kilogram when produced in quantity.

The conceptual design and cost estimate should identify specific reference processes, technologies, systems equipment, materials, and labor that are required.  The design should address either modifying a typical gasoline station or building a “green field” hydrogen refueling station.  The scope and breadth of the conceptual design should be commensurate with the specified reforming processes, technologies, equipment, and materials.  Also, it is anticipated that process flow and instrumentation diagrams, elevation plan, and isometric system and subsystem layout drawings, equipment and material lists will be developed to generate the cost estimate. 

Estimates of operating and maintenance costs should also be developed and included in the projected overall costs.  The basis for the cost estimates should be clearly defined and documented in terms of key assumptions. The development of the cost estimate should take into account all relevant external factors such as refueling station logistics, feedstock delivery infrastructure availability, cost of capital, well-to-wheels energy efficiency and emissions, and applicable health safety and environmental regulations. Economic assumptions for estimating cost should be consistent with those in Appendix B of Reference 3.

An issue of particular interest that is to be addressed is the economies of scale with regard to number of refueling stations deployed.  The conceptual design of the hydrogen refueling station and supporting infrastructure shall be compatible with applicable codes, standards, and environmental statutes.

The equipment (components) and subsystems that have the greatest impact on cost of both the hydrogen refueling station and overall infrastructure should be identified and prioritized.  Equipment and subsystems that are identified as critical should be supported by analysis that defines strategies for reducing their costs through further research and development.  It is expected that major subsystems such as: reformers, purifiers, compressors, dispensers, and storage containers (e.g. compressed tanks and chemical hydride beds) will be included in the analyses and evaluations.

2.  Second Phase

Following a go/no-go decision, the second phase will involve bench-scale research and development of high priority, selected subsystems, equipment, and techniques based on performance targets established in the First Phase.  Development areas are anticipated to include:

Low cost reformers 

Low-pressure reformers that have the potential to be mass produced in large quantities;

Improvement of cost-effective hydrogen purification technology   Examples of technologies being sought are: pressure swing absorption (PSA), membrane, and hydride systems that can produce a pure hydrogen stream from reformers with very low energy penalties and losses. The DOE is specifically interested in novel concepts where, for example, the reformate purification techniques can be transferred to on-board storage thereby eliminating intermediate steps for off board hydrogen storage and dispensing.  

Hydrogen storage technology   Examples of technologies are off-board compressed gas tanks (both metal and/or composite) and chemical hydride beds. 

High efficiency, low cost ancillary equipment for on-site reforming systems Examples are hydrogen compressors and dispensing equipment. Hydrogen compressors capable of pressurizing hydrogen to 7500 psi are of interest.

Performance data for the major equipment and subsystems developed in Phase 2 should be used to support an analysis and feasibility assessment on the a) manufacturability, b) reliability, and c) projected delivered fuel cost relative to the targets stated in this topic.  Projected costs should consider factors such as material and production economies of scale, and capital rate of return. 

3. Third Phase

Following a go/no-go decision, the third phase will involve fabrication, and testing of a full-scale integrated hydrogen production, storage, and dispensing system.  Data from the third phase fueling demonstration will be used to validate the design and economic assumptions as well as to provide real-world operating experience. DOE will determine the site for the demonstration fueling facility, but applicants may recommend a site.
The deliverable for this subtopic is the prototype system that will be sited at a vehicle fueling facility for third-party validation.  Applications must address all three phases described in this subtopic.  It is anticipated that approximately $10 million over 3-4 years, including cost share of 35%, will be available for 1-3 awards in Topic 5C. 

DOE requires, for this subtopic, that the Applicant’s team shall include, at a minimum, a transportation fuel producer that has expertise in hydrogen technology.  In addition, it is encouraged that the team incorporate a hydrogen producing and dispensing technology developer and an automotive developer or manufacturer with expertise in hydrogen dispensing and refueling. It is anticipated that no one single organization will have all the requisite expertise/capabilities to achieve the goals of this subtopic.  Teaming arrangements with other organizations are therefore strongly encouraged to ensure that the requisite expertise and data will be available.  Each team must have member(s) with identified expertise in each of the five major subsystem areas.  For example, reformer, compressor, and pressure swing absorption manufacturers should be represented for a system containing these subsystems. Subtopics 5A and 5C may be combined into a single application.  

Topic 6.  Analyses/Assessments

Applications are solicited for several analyses and assessments related to fuel cell technology and its implementation in transportation applications and are summarized in the following subtopics:

Subtopic 6.A.  Precious Metal Availability and Cost Analysis for PEM Fuel                             Cell Commercialization

Precious metals, primarily platinum and ruthenium, are presently required for the fuel cell catalysts, and may be required for fuel processing catalysts.  The cost of precious metals used in PEM fuel cells is a major factor in the total cost of the system.  Applications are solicited to analyze current and projected economics factors that will determine the cost and availability of precious metal for fuel cells.  Factors to be considered include, but are not limited to:

· current and projected demand exclusive of fuel cell use;

· projected demand for fuel cell requirements based on projected deployment in the transportation and building sectors;

· analysis of present and projected production capability and associated costs;

· identification and economic impact of reserves of required precious metals;

· economic impact, including projected costs, based on supply, demand (with and without fuel cells) and reserves;  

· cost impacts of fuel cell precious metal recycling and the effect of recycling on supply, production and economics. 

Subtopic 6.B.  Auxiliary Power Systems for Transportation Applications

Applications are sought for the assessment of the viability of fuel cell auxiliary power systems for transportation applications including both light and heavy duty vehicles. The assessment/analysis shall include the following elements:

· auxiliary power requirements for specific vehicles and/or classes of vehicles based on an identified duty cycle;

· type of fuel cell and fuel to be utilized.  Note: this study is not constrained to PEM fuel cells; for example, solid oxide fuel cell (SOFC) systems may be proposed. The primary fuel to be used must be either Tier 2 gasoline for light duty vehicle applications or diesel fuel with 15ppm of sulfur for heavy-duty vehicle applications. 

· trade-off analysis of critical factors, including costs, influencing the choice of fuel cell type and fuel;

· the effect of start-up, operation and stand-by and duty cycle fuel penalties on vehicle overall efficiency;

· development plan, including timeline, for commercialization and deployment  of fuel cell auxiliary power systems for specific vehicle-types or classes;

· issues related to integration of auxiliary power system within the vehicle;

· comparison of the advantages and disadvantages, including hardware and    operation cost comparisons, of fuel cell auxiliary power systems to other, competing auxiliary power approaches. 

The deliverable for this subtopic is a report dealing with the assessment/analysis of elements listed above and, in addition, energy efficiency and CO2  reduction benefits as a function of vehicle type and duty cycle must be identified.  Recommended performance requirements (i.e. start-up time, power level (kW), power density (kW/kg and kW/L, etc) and cost estimates ($/kW) must also be defined in the report.

Subtopic 6.C.  Identification and Evaluation of the Most Promising Candidate 

                         Fuels for Vehicle Fuel Cell Power Systems
Applications are sought for an in-depth comparative analysis of the most promising fuels for fuel cells that evaluate fuels on a common basis using available data and the existing knowledge base, making defensible extrapolations and projections as needed. Fuel choice analysis will include on-board and off-board (local and centralized) hydrogen production options.   The candidate fuels to be evaluated should include but not necessarily be limited to; EPA-RFG Tier 2 gasoline; a petroleum derived diesel fuel with 15ppm of sulfur (as being proposed by EPA); FT-100; natural gas, methanol and ethanol. The Applicant proposing to include additional candidate fuels must provide strong justification for their consideration.

Applicants are expected to include the following types of analyses in their proposed comparative evaluation of candidate fuels:  

· evaluation of the current data and knowledge base available for each of the candidate fuels assessing performance impacts (proven and potential) on the fuel processor and/or fuel cell.  This evaluation will identify, to the maximum extent possible, the specific impurities and fuel constituents (compounds) that will likely have to be reduced and/or eliminated from the fuel to enable the fuel cell system to achieve performance targets.  Where there is a paucity of data or information available the Applicant should develop “best practice estimates” supported by technical rationale.  The expected outcome of this study is the generation of a range of specifications for each of the candidate fuels that defines limits on specific impurities, compounds and other fuel properties.

· definition of the processing technologies needed to produce the candidate fuels with the requisite specifications as described in (i).  The emphasis should be on identifying substantive changes that may be needed in the processing technologies currently used to produce the fuels.  The objective is to sufficiently characterize the processing technologies so that energy use, emissions and the cost of producing the candidate fuels can be estimated.  Major assumptions underlying the estimates should be documented and the rationale for each provided.  The processing technologies identified must be in compliance with all applicable environment regulations.

· evaluation of existing infrastructure capability for transporting the feedstocks (from which the candidate fuels are to be produced) to the processing facility and of the fuels from the processing facility to the consumer distribution locations.  Any substantive modifications to the infrastructure that may be needed to bring the candidate fuels to market should be identified and cost estimates to implement the changes made.  As an example, of particular interest is the evaluation of the impact of fuels impurity levels (e.g. sulfur) on fuels fungibility in pipelines.  In addition, the energy utilization and the emissions emanating from the operations of the infrastructure need to be determined and documented.

· studies to define energy use and levels of CO2 and other criteria pollutants emanating from the production of the feedstock that are processed to produce the candidate fuels.  The production process must be in compliance with all applicable environmental regulations.

· life cycle analysis (well-to-wheel) of candidate fuel/fuel cell system configurations. For each fuel/fuel cell system combination overall energy efficiency should be defined, total emissions should be projected, individual emission levels projected and estimated costs should be developed on a per unit of output power (to the wheel) basis.  The projections need to be put in perspective relative to key assumptions made and error bounds defined.  The expected outcome is a relative ranking of the candidate fuels taking into account the life cycle projections.

In this subtopic, teaming arrangements are encouraged between fuel cell component developers, fuel suppliers and other appropriate organizations involved in fuel cell R&D to ensure ready access to the requisite available data and information. It is important that the team have knowledge and expertise in analytical methods and procedures as well as fuel cell technology and petroleum refinery processes and techniques.  The Applicant is also encouraged to utilize available existing relevant models and assessments developed under the ongoing DOE fuel cell R&D program in order to facilitate the conduct of the studies.

Subtopic 6.D.  Fuel Cell Codes and Standards 
Currently, codes, standards and recommended practice guides for fuel cell vehicles are being developed by various organizations to cover the safety, performance, reliability and recycle-ability of fuel cell systems in vehicles with an emphasis on efficiency and environmental impact.  The standards will establish test procedures for uniformity in test results for the vehicles/systems/components performance and define interface requirements for the systems to the vehicle.  

DOE is seeking applications to facilitate and accelerate the development of codes and standards and recommended practices for fuel cell-powered vehicles so that the introduction of fuel cell vehicles into the marketplace is not impeded. The fuel cell power system in these vehicles includes the fuel cell stack, the fuel processor for on-board reforming and the balance of plant subsystems including on-board storage for hydrogen fueled systems.

The Applicant is expected to form relationships with all sectors, organizations and committees that are affected by this new technology; namely, vehicle manufacturers, fuel cell manufacturers, energy providers and government agencies as well as those organizations involved with the development of the necessary infrastructure.  The Applicant should be experienced in interacting with international standards organizations and be capable of sponsoring the output of this effort for consideration as international standards when appropriate. The applicant is expected to coordinate with, but not duplicate, other codes and standards activities sponsored by other DOE Offices, (e.g. DOE Hydrogen Program which is addressing off-board reforming and on-board storage codes and standards), and identify fuels and fuel infrastructure codes and standards activities needed to commercialize fuel cell vehicles. This program is expected to address all aspects of the safety, performance, operations, maintenance, housing, serviceability, and reliability issues of the fuel cell vehicles as well as the off-vehicle interfaces mentioned above. Prerequisite industry research needs should be identified and commercialization issues, including consumer education, should be addressed.  Applicants should be experienced in developing codes and standards.  They should have demonstrated abilities to form collaborations and working relationships with the disparate organizations likely to be involved in the introduction of this technology into the marketplace and/or those public organizations that determine the conditions under which the technology may be deployed for general use by the public.  The applicant is expected to coordinate closely with European (i.e. European Commission) and Japanese efforts to establish international standards and to assist in developing complementary programs.  The applicant will also be expected to share progress and results with the International Energy Agency’s Advanced Fuel Cell Program.

Deliverables include draft codes and standards and practice guides that are necessary for the operation of fuel cell vehicles first in limited, controlled demonstrations and later by the general public.  

Subtopic 6.E.  Status of Fuel Cell Industry and Suppliers

Applications are sought for the analysis and assessment of the status of the transportation-related fuel cell industry outside of the United States.  This worldwide assessment will characterize the international state-of the-art of fuel cell research and development, demonstration and commercialization efforts, emphasizing the following: 

· Identification of companies engaged in fuel cell commercialization (including Alkaline, PEM, SOFC fuel cell types) for transportation applications in both light and heavy-duty vehicles and auxiliary power, including fuel cell components (membranes, MEA’s, bipolar plates, etc.), stack developers, system integrators, fuel processing, hydrogen storage and balance-of-plant component suppliers (compressors, sensors, etc.) 

· Characterization of business status, types of systems/components developed and sold, quantity, business plans available to the public, alliances and intended markets.

· Company size, estimation of size of fuel cell R&D/manufacturing effort.

· Status of the technology, as available, at each company relative to the DOE targets for fuel cell stacks, systems, and components.

As a result of the international analysis required in this subtopic, the requirement that >90% of the total work effort be conducted in the United States is waived (see Section 1.3 Domestic Work Effort).  It is suggested that Applicants responding to this subtopic also consider responding to Topic 13 (Appendix B), Status of Worldwide Direct Injection Emission Control Technology.  Separate applications would be required to respond to these two topics/subtopics (see Section 2.4.   General Content and Limitations).  

Subtopic 6.F.  Assessment of DOE Fuel Cell Program Effectiveness
Applications are sought for the assessment of the DOE Fuel Cells for Transportation Program. This comprehensive assessment should document the history of the program, the effect upon the fuel cell industry, the technologies directly and indirectly created, the patents awarded, the success stories, the lessons learned, and the synergies with non-transportation applications. The final report should provide an overall evaluation of the soundness of the direction taken and investments made by the DOE program and should also include recommendations for future programmatic directions.  It is desired that the applicant for this subtask have extensive experience in conducting technology assessments.  An in-depth knowledge of fuel cell and hydrogen technologies would also be desirable; however independence of DOE fuel cell and/or Hydrogen programmatic funding is preferred.

In Topic 6, applications addressing more than one of the above subtopics are encouraged.  Up to 6 awards for one- to two-year analyses are anticipated (fewer awards will be made if awards addressing multiple subtopics are made).  Up to $3 million total is available for this topic, including industry cost share of 20 percent.  

The deliverables in this topic are final reports and briefings summarizing the methodology used, assumptions made, conclusions developed and recommendations for future actions.

Topic 7.  Fuel Cell Stationary Power System Demonstration Utilizing Renewable 

               Fuels
The DOE has been supporting the development of PEM fuel cells for transportation and stationary applications, as well as the development of fuel-flexible fuel processors capable of processing a variety of fuels, including alternative fuels such as ethanol and natural gas.  In the EERE Office of Power Technologies fuel cell program, considerable effort is currently underway to develop PEM systems that provide access to a broad range of stationary applications for cogeneration systems. Within the EERE Office of Transportation Technologies, considerable R&D is underway to develop PEM systems for transportation applications and to develop ethanol from biomass.  In order to integrate these efforts within EERE, DOE is seeking applications for a 5 to 10 kWe (net) demonstration of an integrated PEM fuel cell power system operating on ethanol.  The focus of this topic is on a stationary application in which the ethanol-fueled system would be expected to operate continuously at full-load conditions. The system for the demonstration should target:

· an electrical efficiency of 35% at the full power rating based on the higher heating value              (HHV) of the ethanol fuel,

· operation at close to ambient pressure,

· a minimum operating lifetime of 4000 hours.  

It is anticipated that a single award will be made in this topic area.  The total amount awarded is expected to be up to $1.5 million, including the required applicant cost share of 50%.  The ethanol-fueled PEM fuel cell power system will be subjected to a 4000-hour performance and durability test at a suitable demonstration site selected by the DOE. The successful applicant will also be expected to provide up to 200 hours of engineering services and in-service technical support during the 4000-hour demonstration.
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RESEARCH, DEVELOPMENT AND ANALYSIS FOR ADVANCED AUTOMOTIVE AND SUPPORTING TECHNOLOGIES: ENERGY EFFICIENCY AND RENEWABLE ENERGY TECHNOLOGY FOR TRANSPORTATION AND BUILDINGS

Appendix B:  Compression-Ignition, Direct-Injection (CIDI) and Homogeneous 

 Charge Compression-Ignition (HCCI) Engines: 

  Enabling Technologies for Automotive Application
The United States Department of Energy (DOE) is sponsoring research and development on compression-ignition, direct-injection (CIDI) power system technology for transportation.  This solicitation seeks innovative research and development in several topical areas that are considered to be potential enabling technologies for the CIDI and HCCI engines; Applicants must clearly identify the topic area addressed in their application.

The transportation technology developments being sought under this solicitation supports the implementation of the Office of Advanced Automotive Technologies (OAAT) R&D Plan. The goal of this plan is to develop technologies for a new generation of vehicles that could achieve fuel economies up to three times those of comparable family sedans by taking advantage of the inherent high efficiency of the CIDI engine in a hybrid electric vehicle while meeting all applicable federal environmental standards.  The HCCI engine is considered to be a potential alternative to the CIDI engine.

Compression-Ignition, Direct-Injection Engines for Transportation ( CIDI technology has been selected as the most promising near term candidate for achieving up to 3 times the fuel economy of comparable conventional vehicles.  In addition to greatly improved fuel economy, these vehicles must meet future emissions standards and offer the same level of performance and safety at the cost of today’s six-passenger vehicles.  The automotive market presents the greatest opportunity for fuel savings and reduced environmental emissions. However, many technical barriers remain. The primary technical barrier facing automotive CIDI engines is the development of combustion and emission control technology able to reliably meet stringent emissions regulations.

The CIDI solicitation includes research in six Topic areas: 

· sensors for CIDI engines and emission control systems, 

· sulfur traps for removing sulfur from the CIDI exhaust stream,  

· emission control device life extension through development of sulfur tolerant catalyst materials compatible with fuel equivalent sulfur levels of 23 ppm or higher (15 ppm from fuel and up to 8 ppm from lubricating oil) and/or the development of alternative means to periodically renewing the performance of devices to full function, 

· analysis of the projected cost of the emission control device systems 

 
      meeting Tier 2 emissions standards,  

1) homogeneous-charge compression-ignition engine research.

2) assessment of the status worldwide direct injection emission control technology, and

Cost sharing requirements vary within the topic areas and are detailed below.  All dollars are total dollars and include cost share.
Successful development of low-cost, high-performance components that are qualified for automotive application is critical if overall system cost and performance goals are to be achieved.  Applicants are expected to discuss the potential for competitive cost and performance of their proposed component(s) or subsystem. Applicants must demonstrate through hardware testing that their technology could meet the DOE technical and cost targets when integrated into a complete power system. At the conclusion of the development effort, the component hardware shall be delivered to the Oak Ridge National Laboratory (ORNL) for evaluation. 

This solicitation seeks innovative research and development of new and/or novel materials, components, and processes for CIDI engine systems that address the following priorities:

For topics 8, 9, 10, and 12, the research and development efforts should lead to significant improvements over conventional components while ensuring competitive cost.  Efforts leading to incremental improvements are not of interest and will be declined. Applications that address more than one of the topics or subtopics are acceptable (see section 1.2).

Topic 8.  Direct Injection Engine Sensors

The successful implementation of the modern CIDI engine into future passenger vehicles is contingent on controlling the emissions of oxides of nitrogen (NOx), particulate matter (PM), and other criteria emissions to regulated levels.  Two approaches working in concert are being developed to make this possible: sophisticated control of combustion and implementation of advanced exhaust emission control systems. Particularly important to both of these approaches is improved on board monitoring of the exhaust constituents NOx, PM, and oxygen (with emphasis on the first two).  Knowledge of the levels of these exhaust gas constituents is used to manage the combustion process and to implement effective regeneration of the emissions control systems.

The focus of the CIDI sensor research is on NOx, PM, and wide range oxygen sensors for on board use with emissions control technology in light-duty vehicle applications.  Sensor development is needed for use with advanced emission control technologies and engine controls that will enable PNGV-candidate CIDI engines (operating on low-sulfur diesel fuel) to meet NOx and PM emissions targets (0.07 g/mi NOx and 0.01 g/mi PM) as well as other requirements (e.g., cost and efficiency). (Note that the NOx emission target eventually evolves to 0.03 g/mi in the 2007 time frame.)

Sensors to measure levels of these species must function adequately in an automotive environment and perform reliably for the life of the vehicle (>5,000 operating hours).  Sensors must have an electrical output useful to automotive control systems and response rates compatible with their intended functions. They must have the potential to be produced in high volume at low cost.  The environmental, operational, and cost requirements to be met by all sensors are provided in Table 8-1.  Specific sensor requirements are listed by sensor in Table 8-2 with the sensors given in priority order.

Responding Applicants may address one or more (or the entire set) of the sensors. Applicants are advised that all sensors must conform to the size and cost constraints required for automotive applications, the cost of each sensor in large production quantities (500,000 units) is noted in Table 8-1.  Applicants can obtain more information regarding the sensor requirements for each of the above sensors by referring to Reference 1 in the Reference Section. 

Table 8-1.  General Sensor Requirements and Measurement Environment

· Durability: Operate w/o service for 10 years or 150K miles

· Cost: Capable of being produced in quantity at a cost feasible for use in passenger vehicles; <$20

· Operate without impaired function within the rated environmental extremes for a passenger vehicle: 

-      Ambient Temperature:  -30oC to +40oC

 -      Humidity: 
             10% to 100%    

· Operate without impaired function within the extremes of the measurement environment: 

-      Exhaust Temperatures:  70oC to 250oC (DI at part load)

                                             500oC to 750oC (DI at full load)

 -      Pressure:                       110 to 350 kPa (averaged absolute pressure)

 -      Flow rate:                      20 to 250 kg/hr (per liter engine displacement)

 -      Exhaust species:            O2, N2, CO2, CO, HC, SOx, NOx, ash, soot, metallics

                                              (phosphorous, lead, etc.), H2O, H2SO4, and others 

                                              (unburned hydrocarbons, hydrocarbons, sulfates, etc.) 

                                              also NH3, particularly if a SCR system is in use.



The total funding available for Topic 8 will be $5.0 million, for projects of two to three-years duration and a 20% industry cost share.  It is anticipated that there will be a minimum of two awards one each for NOx and PM sensors with a possible third award for a broad band oxygen sensor.  The initial effort should be focused on a laboratory conceptual demonstration of sensor concepts at the end of the first year.  Based on the outcome of this demonstration a go/no-go decision will be made as to continuation. 

Table 8-2.  Specific CIDI Sensor Requirements

Sensor
Sensor Requirements

NOx
· Measurement Range:  5 to 300 ppm                                           

· Measurement accuracy:  +/-5 ppm 

· Response time: <1s (5 ms for cylinder to cylinder monitor; 50 to 

100 ms for engine control)

· Repeatability: no post-production adjustment required

· Selectivity:     both NO and NO2  measured separately

· Linearity:        linear



PM
· Measurement Range:  0 to 3 BSN (Bosch Smoke Number)

· Measurement accuracy: +/- 0.2 BSN

· Response time: 5 ms for cycle resolved control; 150 ms for system

                                 Monitoring

· Key-on response: <1 second

· Repeatability: no post-production adjustment required

· Linearity: linear

· Package size: comparable to O2 sensor

Ox
· Measurement Range:  1<lambda<5 (lambda: normalized air/fuel ratio)

· Measurement accuracy:  5% of full scale

· Response time:   4 Hz

· Repeatability: no post-production adjustment required

· Linearity:   linear

· Startup time:    <15 s 

Deliverables in this topic area are:

1) Milestone 1:  (at ~12 months) demonstrate at the laboratory bench level 

the potential for meeting the sensor requirements in an automotive environment and to show, through analysis or other means, how the sensor technology can be scaled for on-engine testing.

· Milestone 2: demonstrate in an engine dynamometer test the functionality 

of the sensor concept verifying earlier performance predictions and to project, through analysis or other means, how the sensor technology will meet full operational requirements and cost.

Topic 9. Sulfur Traps

A major impediment to the implementation of many emission control technologies needed for the CIDI engine is the presence of significant levels of sulfur in the exhaust. The sulfur originates primarily from the fuel and to a lesser extent from the lubrication oil that has migrated to the combustion chamber.  The oil potentially adds between 3 and 8 ppm fuel equivalent sulfur.  

In emission control systems, such as NOx adsorbers or catalyzed regenerating particulate traps, sulfur’s presence can act to limit or even destroy the effectiveness of the emission control device technology.  Even at new proposed low fuel sulfur levels, sulfur can remain problematic and no sulfur standards have yet been proposed for lubricating oils.

An approach to managing the presence of sulfur in the exhaust stream is to eliminate the sulfur upstream of any device that may be adversely affected.  Such a removal device is generally referred to as a sulfur trap.  The focus of the sulfur trap effort for light-duty vehicles is the development of a trap technology to compliment and enable sulfur sensitive emission control devices (NOx and PM) to function.  The requirements for the sulfur trap are given in Table 9-1.
Table 9-1.  Sulfur Trap Requirements
· Sulfur removal from an exhaust originating from a fuel sulfur equivalent level of 23 ppm so that the exhaust exiting the trap is below 0.05 ppm sulfur

· Operating range: entire operating regime of the vehicle

· Size and weight: consistent with the design restriction for automotive use and consistent with engine displacements in the 1.5 L to 4 L range.

· Durability: Operate w/o service for 10 years or 150K miles 

· Cost: capable of being produced in quantity at a cost feasible for use in passenger vehicles; On the order of $ 200 per system 

· Operate without impaired function within the rated environmental extremes for a passenger vehicle: 

-      Ambient Temperature:  -30oC to +40oC

 -      Humidity: 
             10% to 100%    

· Operate without impaired function within the extremes of the exhaust environment: 

-      Temperature:           70oC to 250oC (at part load)

                                       500oC to 750oC (at full load)

 -      Pressure                 110 to 350 kPa (averaged absolute pressure)

 -      Flow rate:                20 to 250 kg/hr (per liter engine displacement)

 -      Exhaust species:    O2, N2, CO2, CO, HC, SOx, NOx, ash, soot, metallics,  

                                        H2SO4, and others (unburned hydrocarbons, oxygenated hydrocarbons, sulfates, etc.), also NH3 if SCR system in use.

· Have a fuel economy penalty of less than 2%.

The total funding for Topic 9 will be up to $4.0 million (including a 20% industry cost share) divided between up to two awards.  Programs will be two-years in length.
Deliverables in this topic are:

· Milestone 1: demonstrate at the laboratory bench level the ability to meet the sulfur trap technical requirements (Table B.2) in an automotive environment,

· Milestone 2: demonstrate in an engine dynamometer test the ability to meet the sulfur  trap technical requirements (Table B.2) in an automotive environment and show that the trap is effective in protecting a sulfur sensitive device (e.g. NOx adsorber), and

· Milestone 3: show, through analysis or other means, how the technology can be scaled for meeting the remaining requirements such as durability and cost.
It is expected that the Applicant will work in partnership with an emissions control manufacturer and an engine developer to develop their technology and demonstrate it in the dynamometer test.
Topic 10. Emission Control Device Life Improvement

The effective life of many types of emission control (EC) devices can be shortened by the accumulation of sulfur or other materials.  This life shortening can be abrupt as is the case of sulfur poisoning of NOx adsorbers or can be a gradual decline in performance over many cycles as the result of incomplete regeneration of the device in normal operation.  In the latter case the device’s performance can fall below effective levels well before the end of the device emission control life.  Needed are catalyst materials with higher sulfur tolerance and innovative approaches to restoring the performance of EC devices that are subject to cumulative degradation.


Subtopic 10.A.  Sulfur Tolerant Catalyst Materials

Alternate catalyst materials are sought for those technologies that utilize a catalyst material whose performance can be adversely affected by the presence of sulfur. These new materials must be either immune to sulfur effects or sufficiently tolerant such that they behave effectively for a reasonable period and can then be restored to full function through a process of desulfurization.  In either case the alternate materials must perform at least as well as the material being replaced in terms of their emissions conversion efficiency.  They must also be capable of reaching all other performance targets such as durability, life, cost, and immunity to other potential degradation affects (e.g. exposure to moisture).  

Applications are sought for innovative, high-risk research into novel means of improving the sulfur tolerance of catalyst materials used in NOx emission control devices that are currently limited by their sulfur sensitivity. Alternative applications for new, forward thinking approaches such as material compositions that simultaneously trap sulfur or in some way prevent the degradation of the material’s catalytic function will be considered. Table 10-1 summarizes the general requirements to be met.

To demonstrate achievement of performance targets, candidate materials developed under this program should be assembled into sample bricks and fully characterized in small-scale laboratory bench tests using simulated exhaust gases.  These tests must ultimately be followed by an evaluation of sample materials in a PNGV sized CIDI engine exhaust stream in which their performance is demonstrated.  


Deliverables for this subtopic area are:

1) Milestone 1: the development of alternative NOx catalyst formulations that demonstrate both immunity to sulfur effects (or complete reversibility) and high NOx conversion.  First level demonstration will be based on synthesized exhaust gas;

2) Milestone 2: demonstrate the material’s performance in a CIDI engine exhaust on a dynamometer test; 

3) Milestone 3: demonstrate reversibility of the catalyst material to cumulative exposure to sulfur and show that cyclical operation does not result in cumulative damage or loss of function; and 

4) Milestone 4: Show, through analysis or other means, that the technology can be scaled for meeting the remaining requirements such as durability, fuel economy penalty, and cost.

Table 10-1. Catalyst Materials Requirements

· Sulfur tolerance at fuel equivalent sulfur levels of >23 ppm (15 ppm from fuel and up to 8 ppm from lubricating oil) or higher

· NOx reduction (for a NOx adsorber replacement material): > 90% reduction

· Catalyst light-off temperature: <170oC 

· Durability: Operate w/o service for 10 years or 150K miles 

· Cost: capable of being produced in quantity at a cost feasible for use in passenger vehicles; On the order of $ 200 per system

· Operate without impaired function within the rated environmental extremes for a passenger vehicle: 

-      Ambient Temperature:  -30oC to +40oC

 -      Humidity: 
             10% to 100%    

· Operate without impaired function within the extremes of the exhaust environment: 

-      Temperature:           70oC to 250oC (at part load)

                                       500oC to 750oC (at full load)

 -      Pressure                 110 to 350 kPa (averaged absolute pressure)

 -      Flow rate:                20 to 250 kg/hr (per liter engine displacement)

 -      Exhaust species:    O2, N2, CO2, CO, HC, SOx, NOx, ash, soot, metallics, 

                                        H2O, H2SO4, and others (unburned hydrocarbons, 

                                        oxygenated hydrocarbons, sulfates, etc.), also NH3 if

                                        SCR system in use.

· Have a fuel economy penalty from regeneration or other causes of less than 2%.

Subtopic 10.B. Emission Control Device Renewal

Innovative approaches are sought for restoring full (>99%) performance to EC devices whose performance can not otherwise be sustained over the entire regulated life of a vehicle.  Such approaches could include (but are not limited to) renewal of the devices using special methods (e.g. very high temperatures) and/or materials (e.g. special mixtures of regeneration gases) feasible for use only in a vehicle servicing and maintenance environment.  Such approaches must be capable of restoring device function to >99% of its peak performance and should not result in a significant service cost, <$100 per restoration.  Only proposed approaches that have the potential to extend the device life to >50,000 miles between restorations will be considered.


Deliverables for this subtopic area are:

· Milestone 1: Demonstrate the restoration to full function of one or more types of EC devices that have less than acceptable life expectancy and through demonstration or analysis show that needed device life can be attained.

· Milestone 2: Show through analysis or other means that the cost targets for the technology can be met and that the technology can be accessible to industry for implementation.

For Topic 10, applications addressing either of the subtopics are acceptable, but applications addressing both topics are encouraged.  Emission control specialists, engine manufacturers, catalyst manufacturers/suppliers and university researchers and are encouraged to join teams to respond to this subtopic.  The funding for Topic 10 will be for up to $1.5 million for a two-year program with a 20% industry cost share.  It is anticipated that there will be up to two awards. 

Topic 11.  Emission Controls Cost Analysis

The objective of this task is to perform cost analysis for an integrated emission control system designed to lower CIDI engine emissions from the baseline values to tailpipe emissions of:

1. By 2004 NOx/PM = 0.07/0.01 g/mi and

2. By 2007 NOx/PM = 0.03/0.01 g/mi.

(Engine out baseline is projected to be NOx/PM = 0.4/0.04 g/mi for a 1.4 to 1.7 liter engine in an 80-mile-per-gallon, diesel-electric hybrid vehicle).

The analysis is to include combinations of the following potential emission control (EC) components:

1) For Oxides of Nitrogen (NOx) control – NOx adsorber, Urea-based Selective Catalytic Reduction (SCR), and Non-thermal Plasma;

2) For PM control – Catalyzed diesel particulate filter(DPF), continuously regenerating DPF, microwave-regenerated DPF, and Non-thermal Plasma;

3) For HC and SOF reduction – oxidation catalyst; and

4) Sulfur trap for use in conjunction with a NOx trap and/or a CR-DPF.

A cost evaluation is to be performed for each combination of components that will potentially form a viable emission control system.  Additional component technologies may be added to the analysis as they emerge.

The analysis is to include estimated cost for controls, regeneration equipment, and any other elements believed necessary for an effective system.  Potential cost savings from factors such as elimination of a vehicle muffler, integration of EC elements into a single EC unit, in-cylinder reductant injection during post combustion, etc. should be included in the analyses.   System cost should be based on a regulated life of 5,000 hrs (~150,000 mi).  It should be assumed that diesel fuel with a maximum sulfur level of 15 ppm is used.

Total cost is to be based on best estimated cost at the time of manufacture for volume production assuming 500,000 units per year.  The first year effort shall consist of a baseline cost analysis describing year 2001 technology.   It is intended that this analysis will be updated annually for four years to reflect technology advances, subject to availability of funding.  

The deliverable is a detailed cost analysis for each design configuration, with supporting assumptions and data.  It is anticipated that the total project cost will not exceed $600,000.  Cost sharing of 20% is required and the report shall be subject to public dissemination.  Applicants should not be directly involved in the development or manufacture of emission control devices.

Topic 12.  Homogeneous-Charge Compression-Ignition Engine Research

Homogeneous-Charge Compression-Ignition (HCCI) has been identified as a potential back up candidate in the case that emission control technology barriers (i.e. NOX emissions, particulate emissions, and cost) prove to be too difficult to overcome for the CIDI engine.  HCCI is an alternative engine combustion process that can provide high, diesel-like efficiencies, and because it operates with a completely different combustion process, it has the potential to nearly eliminate NOX and particulate emissions at their source, resulting in ultra-low, engine-out NOX and particulate levels.  HCCI engines also should be relatively inexpensive due to their use of lower pressure fuel-injection equipment.  Therefore, HCCI has the potential to overcome all three of the technical barriers to the CIDI engine.

There are challenges to implementing HCCI in a practical engine.  The main issues include controlling the combustion timing and heat-release rate across the load-speed map, handling transients, and reducing unburned hydrocarbon emissions.  Applications are sought and will be evaluated on their capability to identify and address these and other technical barriers.

Responding applicants may address one or more of the following areas listed in order of priority.  Applications are anticipated from research consortiums consisting of university partners.  An industry technical panel consisting of automotive and industry engine experts will be formed to assist in guiding this research.  The primary fuel choice is gasoline.  

1) Development of an engine control system that would adjust parameters such as temperature, injection, and Exhaust Gas Recirculation (EGR) to allow the HCCI engine to operate over a wider range of conditions.  Precise control over the load / speed map is required before HCCI engine concepts can be made a reality.  Applications should include development of control strategies to enable the effective transition from HCCI mode to other potential modes of operation (e.g., direct-injection stratified charge).

1) Model development that will estimate the full cycle performance and potential fuel economy benefits of an HCCI engine concept.  Such a model may be built using Advisor or PSAT, although modeling efforts are not restricted to using these codes.  It is anticipated that as the performance model gains maturity it will provide input to the detailed control algorithms developed in task 1 and visa versa.

1) Investigation of enabling technologies such as variable compression ratio, flexible valve timing, variable boost, sensors, and emission control devices, in order to determine the best combination of technologies to result in a vehicle that meets all the performance requirements and maximizes fuel economy benefits.  

1) Investigation of chemical kinetics to model the HCCI combustion process: improved modeling of the temperature, pressure time histories of the chemical kinetic reacting flow is required for a wide range of fuel, air, and combustion product mixtures.   Fundamental chemical kinetic mechanism development combined with experimental verification is desired.  Detailed kinetic modeling of this flow using these newly improved mechanisms needs to be included in any effort.   Using this improved chemical kinetic mechanism as a basis, reduced mechanisms need be developed that are suitable for use in a CFD modeling effort (see below).  Too the extent possible, subscale hardware should be used to validate the models and increase understanding of how these technologies fit into a total system design.

1) Detailed modeling, using computational fluid dynamics techniques, of the fluid dynamic mixing processes of the fuel, air and residual products for both Port Fuel Injection (PFI) and Direct Injection (DI) reactant mixing and injection schemes is needed.  It is anticipated that complete modeling of the flow for all four strokes (intake, compression, expansion and exhaust) will be necessary to accurately predict the fraction of products left in the cylinder that will be mixed with the fresh charge.  This model should have sufficient temporal and spatial resolution to resolve transient, and spatial pressure and temperature perturbations in the cylinder.  The code must be capable of modeling small deviations from homogeneity in mixture fraction as well.  Modeling of wall effects on temperature and/or mixture fraction also is desired.  Too the extent possible, subscale hardware should be used to validate the models and increase understanding of how these technologies fit into a total system design.

1) Models are sought to provide a detailed understanding of injector behavior, liquid spray atomization, vaporization, and fluid dynamic mixing for both PFI and DI injection schemes.  Models also are sought to compute cycle simulations under various valve timing schemes.  Too the extent possible, subscale hardware should be used to validate the models and increase understanding of how these technologies fit into a total system design.

Modeling activities will be coordinated with existing DOE programs at national laboratories.

The total funding for Topic 12 will be up to $4 million (including 20% cost share.)  One award to a university consortium is anticipated.  The program will be three years in length.
Deliverables:
The applicants are to establish quantifiable technical targets to measure R&D progress against the technical barriers as part of their applications.

Topic 13.  Status of Worldwide Direct Injection Emission Control Technology

Applications are sought for the analysis and assessment of the status of the direct injection emission control technology for transportation applications outside of the United States.  This worldwide assessment will characterize the international state-of the-art of combustion, emission control, and fuels technology for spark-ignition (SI) and compression-ignition (CI) direct-injection engines.  Including development, demonstration and commercialization efforts, emphasizing the following: 

· Identification of companies engaged in direct injection engine, commercialization, including fuel injection suppliers, engine manufacturers, emission controls manufacturers, and original equipment manufacturers,

· Characterization of business status, types of systems/components developed and sold, quantity, business plans available to the public, alliances and intended markets,

· Company size, estimation of size of R&D/manufacturing effort,

· Status of the technology, as available, at each company relative to the DOE targets for fuel economy, NOx emissions and particulate emissions.

The deliverables for the one-year project are a final report and briefing summarizing the methodology used, assumptions made, conclusions developed and recommendations for future actions. One award is anticipated for this topic with funding up to $0.5 million total available including industry cost share of 20 percent. In light of the international analysis required in this topic, the requirement that >90% of the total work effort be conducted in the United States is waived (see Section 1.3 Domestic Work Effort).  It is suggested that Applicants responding to this subtopic also consider responding to Subtopic 6.E. Status of Fuel Cell Industry and Suppliers.  Separate applications would be required to respond to these two topics/subtopics (see Section 2.4.   General Content and Limitations).   

REFERENCES

1. "Sensor Needs and Requirements for Fuel Cells and CIDI/SIDI Engines", edited by Robert S. Glass, Lawrence Livermore National Laboratory, presented at the U.S. DOE Office of Advanced Automotive Technologies Workshop on Sensor Needs, Claremont Hotel, Berkeley, CA, January 25-26, 2000.

Appendix C:  Cost Share Summary
Topic
Title
Total Value

K$
Cost Share %
Gov’t Share


APPENDIX A: FUEL CELLS/HYDROGEN STORAGE 


1
Fuel Cell Components
See 1A1,1A2, 1A3, below

1A
Membrane Electrode Assemblies (MEAs)
See 1A1,1A2, 1A3, below

1A1
Alternative Catalyst Formulations (Up to 2 awards)
6,000
20
4,800

1A2
High Temperature Membranes (2-3 awards)
12,000
20
9,600

1A3
MEA Fabrication Processes (Up to 2 awards)
9,000
35
5,850

1B
Bipolar Plates (1 award)
10,000
50
5,000

2
Fuel Processing (Up to 4 awards)
25,000
30
17,500

2A
Advanced Fuel Processors
Part of 2, above

2B
Water-Gas Shift Catalysts
Part of 2, above

3
Balance of Plant
See 3A,3B, 3C, below

3A
Compressor/Expander Technologies (Up to 3 awards)
9,000
25
6,750

3B
Senors (Up to 4 awards)
8,000
20
6,400

3C
Water Management and Heat Exchangers (Up to 3 awards) 
7,500
25
5,625

4
Oxygen/Hydrogen Enhancement (Up to 3 awards)
4,500
20
3,600

4A
On-Board Oxygen Enhancement
Part of 4, above

4B
On-Board and Off-Board Hydrogen Enhancement
Part of 4, above

5
Hydrogen Production and Storage
See 5A,5B,5C below

5A
Adv. Hydride/Carbon On-Board Storage (Up to 3 awards)
6,000
20
4,800

5B
Standardized Testing Procedures/Facilities ( 1 award)
3,000
20
2,400

5C
Off-Board Hydrogen Reforming/Storage (Up to 3 awards)
10,000
35
6,500

6
Analyses/Assessments (Up to 6 awards)
3,000
20
2,400

6A
Precious Metal Availability and Cost Analysis for PEM Fuel Cells
Part of 6, above

6B
Auxiliary Power Systems for Transportation Applications
Part of 6, above

6C
Candidate Fuels for Vehicle Fuel Cell Power Systems
Part of 6, above

6D
Fuel Cell Codes and Standards
Part of 6, above

6E
Status of Fuel Cell Industry and Suppliers
Part of 6, above

6F
Assessment of DOE Fuel Cell Program Effectiveness
Part of 6,above

7
Fuel Cell Stationary Power System Demo Utilizing Renewable Fuels
1,500
50
750








TOTAL APPENDIX A
114,500

81,975


APPENDIX B:  CIDI




8
DI Sensors (Up to 3 awards)
5,000
20
4,000

9
Sulfur Traps (Up to 2 awards)
4,000
20
3,200

10
Emission Control Device Life Improvement
1,500
20
1,200

10A
Sulfur Tolerant Catalyst Materials (Up to 2 Awards)
Part of 9 above

10B
Emission Control Device Renewal (1 award)
Part of 9above

11
Emissions Control Cost Analysis (1 award)
600
20
  480

12
Homogeneous-Charge Compression-Ignition Engine Research (1 award)
4,000
20
3,200

13
Status of Worldwide Direct Injection Emission Control Technology (1 award)
500
20
  400








TOTAL APPENDIX B
15,600

12,480

Appendix D:  Pre-application Format
PRE-APPLICATION

(Sample Format)

DATE:

PROJECT TITLE:

PRINCIPAL INVESTIGATOR AND SUBCONTRACTOR(S)/COLLABORATOR(S):

SOLICITATION TOPIC/SUBTOPIC AREA:


Examples:   Topic 1,   Subtopic 6.C

BACKGROUND:

Brief discussion of the major issues related to the topic area that are relevant to the proposed work.

OBJECTIVES:

Statement of the objectives of the proposed work.

GENERAL APPROACH:

Brief discussion of the general approach to the work which is being proposed.  Also a brief discussion of the anticipated results, the significance of the work, and the commercial potential if the project is successful.

APPROXIMATE SCHEDULE:

Estimate of the duration of major major phases (if any) and the total duration of the proposed project.
APPROXIMATE COST AND SOURCES OF FUNDING:

Estimate of the total cost of the proposed project and indication of extent of cost share.
APPLICANT NAME (point of contact), ADDRESS, TELEPHONE AND FAX NUMBER, AND EMAIL ADDRESS & Area of fuel cell interest:
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 Non-Construction
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 Non-Construction
4. DATE RECEIVED BY FEDERAL AGENCY:


     
Federal Identifier:


     


5. APPLICANT INFORMATION:

Legal Name:


     

     
Organizational Unit:


     

     

Address (give city, county, state, and ZIP code):


     

     

     

     
Name and telephone number of the person to be contacted on matters involving this application (give area code):


     

     

     

6. EMPLOYER IDENTIFICATION NUMBER (EIN):


     

7. TYPE OF APPLICANT (enter appropriate letter in box):
 

A.
State
H.
Independent School District


B.
County
I.
State Controlled Institution of Higher Learning

8. TYPE OF APPLICATION:


 FORMCHECKBOX 
 New
 FORMCHECKBOX 
 Continuation
 FORMCHECKBOX 
 Revision

If Revision, enter appropriate letter(s) in box(es): 
 
 

C.
Municipal
J.
Private University


D.
Township
K
Indian Tribe


E.
Interstate
L.
Individual


F.
Intermunicipal
M.
Profit Organization


G.
Special District
N. 
Other (Specify):       


A.
Increased Award
C.
Increase Duration 


B.
Decrease Award
D.
Decrease Duration



Other (Specify):        
9. NAME OF FEDERAL AGENCY:


     

     

10. CATALOG OF FEDERAL DOMESTIC 


ASSISTANCE NUMBER:
     
TITLE: 
     

     
11. DESCRIPTIVE TITLE OF APPLICANT’S PROJECT:


     

     

     

     

12. AREAS AFFECTED BY PROJECT (cities, states, etc.):

     

     

     

     

     

     

     

     

     

13. PROPOSED PROJECT:
14. CONGRESSIONAL DISTRICTS OF:

Start Date

     
Ending Date

     

a. Applicant


     

     
b. Project


     

     

15. ESTIMATED FUNDING:
16. IS APPLICATION SUBJECT TO REVIEW BY STATE EXECUTIVE ORDER 12372 PROCESS?

a.
Federal
$     
a.
Yes.  This Preapplication/Application was made available to the State Executive Order

b. 
Applicant
$     

12372 Process for Review on (date) 


c. 
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$     
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$     
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 FORMCHECKBOX 
  Program is not covered by Executive Order 12372
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Other
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 FORMCHECKBOX 
  Or Program has not been selected by State for Review
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Program Income
$     
17. IS THE APPLICANT DELINQUENT ON ANY FEDERAL DEBT?

g. 
TOTAL
$     

 FORMCHECKBOX 
 Yes.  If yes, attach an explanation.
 FORMCHECKBOX 
 No

18.
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d. Signature of Authorized Representative


     

e. Date Signed
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INSTRUCTIONS FOR THE SF-424

This is a standard form used by applicants as a required facesheet for preapplications and applications submitted for Federal assistance.  It will be used by Federal agencies to obtain applicant certification that States which have established a review and comment procedure in response to Executive Order 12372 and have selected the program to be included in their process, have been given an opportunity to review the applicant’s submission.

Item:
Entry:
Item:
Entry:

1.
Self-explanatory.

2.
Date application submitted to Federal agency (or State if applicable) and applicant’s control number (if applicable).

3.
State use only (if applicable).

4.
If this application is to continue or revise an existing award, enter present Federal identifier number.  If for a new project, leave blank.

5.
Legal name of applicant, name of primary organizational unit which will undertake the assistance activity, complete address of the applicant, and name and telephone number of the person to contact on matters related to this application.

6.
Enter Employer Identification Number (EIN) as assigned by the Internal Revenue Service.

7.
Enter the appropriate letter in the space provided.

8.
Check appropriate box and enter appropriate letter(s) in the space(s) provided:


•
“New” means a new assistance award.


•
“Continuation” means an extension for an additional funding/budget period for a project with a projected completion date.


•
“Revision” means any change in the Federal Government’s financial obligation or contingent liability from an existing obligation.

9.
Name of Federal agency from which assistance is being requested with this application.

10.
Use the Catalog of Federal Domestic Assistance number and title of the program under which assistance is requested.

11.
Enter a brief descriptive title of the project.  If more than one program is involved, you should append an explanation on a separate sheet.  If appropriate (e.g., construction or real property projects), attach a map showing project location.  For preapplications, use a separate sheet to provide a summary description of this project.

12.
List only the largest political entities affected (e.g., State, counties, cities).

13.
Self-explanatory.14.
List the applicant’s Congressional District and any District(s) affected by the program or project.

15.
Amount requested or to be contributed during the first funding/budget period by each contributor.  Value of in-kind contributions should be included on appropriate lines as applicable.  If the action will result in a dollar change to an existing award, indicate only the amount of the change.  For decreases, enclose the amounts in parentheses.  If both basic and supplemental amounts are included, show breakdown on an attached sheet.  For multiple program funding, use totals and show breakdown using same categories as item 15.

16.
Applicants should contact the State Single Point of Contact (SPOC) for Federal Executive Order 12372 to determine whether the application is subject to the State intergovernmental review process.

17.
This question applies to the applicant organization, not the person who signs as the authorized representative.  Categories of debt include delinquent audit disallowances, loans and taxes.

18.
To be signed by the authorized representative of the applicant.  A copy of the governing body’s authorization for you to sign this application as official representative must be on file in the applicant’s office.  (Certain Federal agencies may require that this authorization be submitted as part of the application.)

Appendix F:  SF 424B Assurances

OMB Approval No. 0348-0040

ASSURANCES — NON-CONSTRUCTION PROGRAMS

Note:
Certain of these assurances may not be applicable to your project or program. If you have questions, please contact the awarding agency. Further, certain Federal awarding agencies may require applicants to certify to additional assurances. If such is the case, you will be notified.

As the duly authorized representative of the applicant I certify that the applicant:

1.
Has the legal authority to apply for Federal assistance, and the institutional, managerial and financial capability (including funds sufficient to pay the non-Federal share of project costs) to ensure proper planning, management and completion of the project described in this application. 

2.
Will give the awarding agency, the Comptroller General of the United States, and if appropriate, the State, through any authorized representative, access to and the right to examine all records, books, papers, or documents related to the award; and will establish a proper accounting system in accordance with generally accepted accounting standards or agency directives.  

3.
Will establish safeguards to prohibit employees from using their positions for a purpose that constitutes or presents the appearance of personal or organizational conflict of interest, or personal gain. 

4.
Will initiate and complete the work within the applicable time frame after receipt of approval of the awarding agency. 

5.
Will comply with the Intergovernmental Personnel Act of 1970 (42 U.S.C. §§ 4728‑4763) relating to prescribed standards for merit systems for Programs funded under one of the nineteen statutes or regulations specified in Appendix A of OPM’s Standards for a Merit System of Personnel Administration (5 C.F.R. 900, Subpart F).

6.
Will comply with all Federal statutes relating to nondiscrimination.  These include but are not limited to:  (a) Title VI of the Civil Rights Act of 1964 (P.L. 88‑352) which prohibits discrimination on the basis of race, color or national origin; (b) Title IX of the Education Amendments of 1972, as amended (20 U.S.C. §§ 1681-1683, and 1685-1686), which prohibits discrimination on the basis of sex; (c) Section 504 of the Rehabilitation Act of 1973, as amended (29 U.S.C. § 794), which prohibits discrimination on the basis of handicaps; (d) the Age Discrimination Act of 1975, as amended (42 U.S.C. §§ 6101-6107), which prohibits discrimination on the basis of age; (e) the Drug Abuse Office and Treatment Act of 1972 (P.L. 92-255), as amended, relating to nondiscrimination on the basis of drug abuse; (f) the Comprehensive Alcohol abuse and Alcoholism Prevention, Treatment and Rehabilitation Act of 1970 (P.L. 91‑616), as amended relating to nondiscrimination on the basis of alcohol abuse or alcoholism; (g) §§ 523 and 527 of the Public Health Service Act of 1912 (42 U.S.C. 290 dd-3 and 290 ee-3), as amended, relating to confidentiality of alcohol and drug abuse patient records; (h) Title VIII of the Civil Rights Act of 1968 (42 U.S.C. § 3601 et seq.), as amended, relating to non-discrimination in the sale, rental or financing of housing; (i) any other nondiscrimination provisions in the specific statute(s) under which application for Federal assistance is being made; and (j) the requirements of any other nondiscrimination statute(s) which may apply to the application.

7.
Will comply, or has already complied, with the requirements of Titles II and III of the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 (P.L. 91-646) which provide for fair and equitable treatment of persons displaced or whose property is acquired as a result of Federal or federally assisted programs.  These requirements apply to all interests in real property acquired for project purposes regardless of Federal participation in purchases.
8.
Will comply with the provisions of the Hatch Act (5 U.S.C. §§ 1501-1508 and 7324-7328) which limit the political activities of employees whose principal employment activities are funded in whole or in part with Federal funds.

9.
Will comply, as applicable, with the provisions of the Davis-Bacon Act (40 U.S.C. §§ 276a to 276a-7), the Copeland Act (40 U.S.C. § 276c and 18 U.S.C. §§ 874), and the Contract Work Hours and Safety Standards Act (40 U.S.C. §§ 327-333), regarding labor standards for federally assisted construction subagreements.

10.
Will comply, if applicable, with flood insurance purchase requirements of Section 102(a) of the Flood Disaster Protection Act of l973 (P.L. 93-234) which requires recipients in a special flood hazard area to participate in the program and to purchase flood insurance if the total cost of insurable construction and acquisition is $10,000 or more.

11.
Will comply with environmental standards which may be prescribed pursuant to the following:  (a) institution of environmental quality control measures under the National Environmental Policy Act of 1969 (P.L. 91‑190) and Executive Order (EO) 11514; (b) notification of violating facilities pursuant to EO 11738; (c) protection of wetlands pursuant to EO 11990; (d) evaluation of flood hazards in floodplains in accordance with EO 11988; (e)assurance of project consistency with the approved State management program developed under the Coastal Zone Management Act of 1972 (16 U.S.C. §§ 1451 et seq.); (f) conformity of Federal actions to State (Clear Air) Implementation Plans under Section 176(c) of the Clear Air Act of 1955, as amended (42 U.S.C. § 7401 et seq.); (g) protection of underground sources of drinking water under the Safe Drinking Water Act of 1974, as amended (P.L. 93‑523); and (h) protection of endangered species under the Endangered Species Act of 1973, as amended (P.L. 93‑205).

12.
Will comply with Wild and Scenic Rivers Act of 1968 (16 U.S.C. §§ 1271 et seq.) related to protecting components potential components of the national wild and scenic rivers system.

13.
Will assist the awarding agency in assuring compliance with Section 106 of the National Historic Preservation Act of 1966, as amended (16 U.S.C. § 470), EO 11593 (identification and protection of historic properties), and the Archaeological and Historic Preservation Act of 1974  (16 U.S.C. § 469a-1 et seq.).

14.
Will comply with P.L. 93-348 regarding the protection of human subjects involved in research, development, and related activities supported by this award of assistance.

15.
Will comply with the Laboratory Animal Welfare Act of 1966 (P.L. 89-544, as amended, 7 U.S.C. § 2131 et seq.) pertaining to the care, handling, and treatment of warm- blooded animals held for research, teaching, or other activities supported by this award of assistance.

16.
Will comply with the Lead-Based Paint Poisoning Prevention Act (42 U.S.C. § 4801 et seq.) which prohibits the use of lead based paint in construction or rehabilitation of residence structures. 

17.
Will cause to be performed the required financial and compliance audits in accordance with the Single Audit Act of 1984.
18.
Will comply with all applicable requirements of all other Federal laws, executive orders, regulations and policies governing this program. 

SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL


TITLE

APPLICANT ORGANIZATION


DATE SUBMITTED

Appendix G:  Financial Assistance CERTS

CERTIFICATIONS REGARDING LOBBYING; DEBARMENT, SUSPENSION, AND OTHER

 RESPONSIBILITY MATTERS; AND DRUG-FREE WORKPLACE REQUIREMENTS

Applicants should refer to the regulations cited below to determine the certification to which they are required to attest.  Applicants should also review the instructions for certification included in the regulations before completing this form.  Signature of this form provides for compliance with certification requirements under Section 319 of Public Law 101-121.  “New Restrictions” on Lobbying,” and 10 CFR Part 1036, “Government-wide Debarment and Suspension (Nonprocurement) and Government-wide Requirements for Drug-Free Workplace (Grants).”  The certifications shall be treated as a material representation of fact upon which reliance will be placed when the Department of Energy determines to award the covered transaction, grant, or cooperative agreement.

1.
LOBBYING

As required by Section 1352, Title 31 of the U.S. Code, for persons entering into a grant or cooperative agreement over $100,000, the applicant certifies that:

a.
No Federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned, to any person for influencing or attempting to influence an officer or employee of and agency, a Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress in connection with the making of any Federal grant, the entering into of any cooperative agreement, and the extension, continuation, renewal, amendment, or modification of any Federal grant or cooperative agreement.

b.
If any funds other than Federal appropriated funds have been paid or will be paid to any person for influencing or attempting to influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress in connection with this Federal grant or cooperative agreement, the undersigned shall complete and submit Standard Form - LLL, “Disclosure Form to Report Lobbying,” in accordance with its instructions.

c.
The undersigned shall require that the language of this certification be included in the award documents for all subawards at all tiers (including subgrants, contracts under grants and cooperative agreements, and subcontracts) and that all subrecipients shall certify and disclose accordingly.

2.
DEBARMENT, SUSPENSION, AND OTHER 
RESPONSIBILITY MATTERS

As required by Executive Order 12549, Debarment and Suspension, and implemented at 10 CFR Part 1036, for prospective participants in primary covered transactions, as defined at 10 CFR Part 1036, Sections 1036.105 and 1036.110--

a.
The applicant certifies that it and its principals:


(1)
Are not presently debarred, suspended, proposed for disbarment, declared ineligible, or voluntarily excluded from covered transactions by any Federal department or agency;


(2)
Have not within a three-year period preceding this application been convicted of or had a civil judgment rendered against them for commission of fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing a public (Federal, State, or local) transaction or contract under a public transaction; violation of Federal or State antitrust statutes or commission of embezzlement, theft, forgery, bribery, falsification or destruction of records, making false statements, or receiving stolen property;


(3)
Are not presently indicated for or otherwise criminally or civilly charged by a governmental entity (Federal, State, or local) with commission of any of the offenses enumerated in paragraph (a)(2) of this certification; and 


(4)
Have not within a three-year period preceding this application had one or more public transactions (Federal, State, or local) terminated for cause or default; and

b.
Where the applicant is unable to certify to any of the statements in this certification, such applicant shall attach an explanation to this application.

3.
DRUG-FREE WORKPLACE REQUIREMENTS 
(GRANTEES OTHER THAN INDIVIDUALS)

As required by the Drug-Free Workplace Act of 1988, and implemented at 10 CFR Part 1036, Subpart F, for grantees, as defined at 10 CFR Part 1036, Sections 1036.605 and 1036.610--

a.
The applicant certifies that it will or will continue to provide a drug-free workplace by:


(1)
Publishing a statement notifying employees that the unlawful manufacture, distribution, dispensing, possession, or use of a controlled substance is prohibited in the grantee’s workplace and specifying the actions that will be taken against employees for violation of such prohibition;


(2)
Establishing an on-ongoing drug-free awareness program to inform employees about--



(a)
The dangers of drug abuse in the workplace;



(b)
The grantee’s policy of maintaining a drug-free workplace;



(c)
Any available drug counseling, rehabilitation, and employee assistance programs; and 



(d)
The penalties that may be imposed upon employees for drug abuse violations occurring in the workplace;


(3)
Making it a requirement that each employee to be engaged in the performance of the grant be given a copy of the statement required by paragraph (1);


(4)
Notifying the employee in the statement required by paragraph (1) that, as a condition of employment under the grant, the employee will--



(a)
Abide by the terms of the statement; and 



(b)
Notify the employer in writing of his or her conviction for a violation of a criminal drug statute occurring in the workplace no later than five calendar days after such conviction;


(5)
Notifying the agency, in writing within 10 calendar days after receiving notice under subparagraph (4)(b) from an employee or otherwise receiving actual notice of such conviction.  Employers of convicted employees must provide notice, including position title, to the DOE contracting officer.  Notice shall include the identification number(s) of each affected grant;


(6)
Taking one of the following actions, within 30 calendar days of receiving notice under subparagraph (4)(b), with respect to any employee who is so convicted--



(a)
Taking appropriate personnel action against such an employee, up to and including termination, consistent with the requirements of the Rehabilitation Act of 1973, as amended; or 



(b)
Requiring such employee to participate satisfactorily in a drug abuse assistance or rehabilitation program approved for such purposes by a Federal, State, or local health, law enforcement, or other appropriate agency;


(7)
Making a good faith effort to continue to maintain a drug-free workplace through implementation of paragraphs (1), (2), (3), (4), (5), and (6).

b.
The Grantee may insert in the space provided below the site(s) for the performance of work done in connection with the specific grant:

Place of Performance (Street address, city, county, state, sip code)

______________________________________________________________________________________________________________________________________________________________________________

 FORMCHECKBOX 
 Check if there are workplaces on file that are not identified here.

4.
DRUG-FREE WORKPLACE REQUIREMENTS 
(GRANTEES WHO ARE INDIVIDUALS)

As required by the Drug-Free Workplace Act of 1988, and implemented at 10 CFR Part 1036, Subpart F, for grantees, as defined at 10 CFR Part 1036, Sections 1036.605 and 1036.610--

a.
As a condition of the grant, I certify that I will not engage in the unlawful manufacture, distribution, dispensing, possession, or use of a controlled substance in conducting any activity with the grant;

b.
If convicted of a criminal drug offense resulting from a violation occurring during the conduct of any grant activity, I will report the conviction, in writing, within 10 calendar days of the conviction to the DOE contracting officer.  Notice shall include the identification number(s) of each affected grant.

As the duly authorized representative of the applicant, I hereby certify that the applicant will comply with the above certifications.

NAME OF APPLICANT


AWARD NUMBER AND/OR PROJECT NAME

PRINTED NAME AND TITLE OF AUTHORIZED REPRESENTATIVE



SIGNATURE
DATE



DETERMINATION OF COGNIZANT FEDERAL AGENCY
Please complete this form and return it with your business Application, Volume II.

Do you have a cognizant Federal Agency for indirect rate review and submission?  Yes _____     No _____

If yes, identify the Federal Agency in this block:


Federal Agency:
____________________________________________


Office:
____________________________________________


Address:
____________________________________________



____________________________________________



____________________________________________



____________________________________________


Name of Person to Contact:
_____________________________________


Telephone No.:
____________________________________________

Is there a current agreement with approved indirect rates?  Yes _____     No _____

If yes, provide date of agreement and type of rates covered.____________________________________________

____________________________________________________________________________________________

If no, provide the date of the latest rate submission.  _________________________________________________

If there is no assigned Federal Agency, provide information concerning your indirect cost pools and calculation of rates based on the examples provided in this attachment.  Identify the date each rate was determined in your response.

Appendix H:  Simpson – Craig Amendment
FEDERAL FINANCIAL ASSISTANCE

REPRESENTATION AND CERTIFICATION

Instructions:  Each applicant for federal financial assistance must complete this form by placing an “X” in the appropriate boxes below, sign, date, and return this representation with each application.

SIMPSON-CRAIG AMENDMENT REPRESENTATION

The applicant represents that it is              or is not              an organization described in Section 501(c)(4) of the Internal Revenue Code of 1986 which, after December 31, 1995, has              or has not               engaged in any lobbying activities as defined in the Lobbying Disclosure Act of 1995.

Applicant:

Title:

Signature:

Date:

Appendix I:  ACH Form (Bank Transfer Info for Payments)

Go to: http://www.fms.treas.gov/pdf/3881.pdf
Or request a FAX copy

Appendix J:  SF 424A Budget Information

BUDGET INFORMATION — Non-Construction Programs
OMB Approval No. 0348-004
SECTION A — BUDGET SUMMARY

Grant Program

Function
Catalog of Federal

Domestic Assistance
Estimated Unobligated Funds
New or Revised Budget

Or Activity

(a)
Number

(b)
Federal

(c)
Non-Federal

(d)
Federal

(e)
Non-Federal

(f)
Total

(g)

1.  

$               
$               
$              
$                 
$                

2.  







3.  







4.  







5.  TOTALS

$               
$               
$              
$                 
$                

SECTION B — BUDGET CATEGORIES


Grant Program, Function or Activity
Total

6.  Object Class Categories
(1)
(2)
(3)
(4)
(5)

a.
Personnel
$               
$               
$               
$               
$               

b.
Fringe Benefits






c.
Travel






d.
Equipment






e.
Supplies






f.
Contractual






g.
Construction






h.
Other






i.
Total Direct Charges (sum of 6a – 6h)






j.
Indirect Charges






k.
TOTALS (sum of 6i – 6j)
$               
$               
$               
$               
$               

7.  Program Income 
$               
$               
$               
$               
$               


Prescribed by OMB Circular A-102

SECTION C — NON-FEDERAL RESOURCES

(a) Grant Program
(b) Applicant
(c) State
(d) Other Sources
(e) TOTALS

8.  
$               
$               
$               
$               

9.  





10.  





11.  





12.  TOTALS (sum of lines 8 through 11)
$               
$               
$               
$               

SECTION D — FORECASTED CASH NEEDS


Total For 1st Year
1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

13.  Federal
$               
$               
$               
$               
$               

14.  Non-Federal






15.  TOTALS (sum of lines 13 and 14)
$               
$               
$               
$               
$               

SECTION E — BUDGET ESTIMATES OF FEDERAL FUNDS NEEDED FOR BALANCE OF THE PROJECT


Future Funding Periods (Years)

(a) Grant Program
(b) First
(c) Second
(d) Third
(e) Fourth

16.  
$               
$               
$               
$               

17.  





18.  





19.  





20.  TOTALS (sum of lines 16 through 19)
$               
$               
$               
$               

SECTION F — OTHER BUDGET INFORMATION

(Attach additional Sheets if Necessary)

21.  Direct Charges::

22.  Indirect Charges:


23.  Remarks

Standard Form 424A (4-88) Page 2

Appendix K:  Budget Explanation Pages

INSTRUCTIONS FOR THE SF-424A

General Instructions
This form is designed so that application can be made for funds from one or more grant programs.  In preparing the budget, adhere to any existing Federal grantor agency guidelines which prescribe how and whether budgeted amounts should be separately shown for different functions or activities within the program.  For some programs, grantor agencies may  require budgets to be separately shown by function or activity.  For other programs, grantor agencies may require a breakdown by function or activity.  Sections A, B, C, and D should include budget estimates for the whole project except when applying for assistance which requires Federal authorization in annual or other funding period increments.  In the latter case, Sections A, B, C, and D should provide the budget for the first budget period (usually a year) and Section E should present the need for Federal assistance in the subsequent budget periods.  All applications should contain a breakdown by the object class categories shown in Lines a-k of Section B.

Section A. Budget Summary

Lines 1-4, Columns (a) and (b)
For applications pertaining to a single Federal grant program (Federal Domestic Assistance Catalog number) and not requiring a functional or activity breakdown, enter on Line 1 under Column (a) the catalog program title and the catalog number in Column (b).


For applications pertaining to a single program requiring budget amounts by multiple functions or activities, enter the name of each activity or function on each line in Column (a), and enter the catalog number in Column (b).  For applications pertaining to multiple programs where none of the programs require a breakdown by function or activity, enter the catalog program title on each line in Column (a) and the respective catalog number on each line in Column (b). 


For applications pertaining to multiple programs where one or more programs require a breakdown by function or activity, prepare a separate sheet for each program requiring the breakdown.  Additional sheets should be used when one form does not provide adequate space for all breakdown of data required.  However, when more than one sheet is used,the first page should provide the summary totals by programs.

Lines 1-4, Columns (c) through (g)

For new applications, leave Columns (c) and (d) blank.  For each line entry in Columns (a) and (b), enter in Columns (e), (f), and (g) the appropriate amounts of funds needed to support the project for the first funding period (usually a year).

Lines 1-4, Columns (c) through (g) (continued)

For continuing grant program applications, submit these forms before the end of each funding period as required by the grantor agency.  Enter in Columns (c) and (d) the estimated amounts of funds which will remain unobligated at the end of the grant funding period only if the Federal grantor agency instructions provide for this.  Otherwise, leave these columns blank.  Enter in columns (e) and (f) the amounts of funds needed for the upcoming period.  The amount(s) in Column (g) should be the sum of amounts in Columns (e) and (f).


For supplemental grants and changes to existing grants, do not use Columns (c) and (d).  Enter in Column (e) the amount of the increase or decrease of Federal funds and enter in Column (f) the amount of the increase or decrease of non-Federal funds.  In Column (g) enter the new total budgeted amount (Federal and non-Federal) which includes the total previous authorized budgeted amounts plus or minus, as appropriate, the amounts shown in Columns (e) and (f).  The amount(s) in Column (g) should not equal the sum of amounts in Columns (e) and (f).

Line 5 - Show the totals for all columns used. 

Section B. Budget Categories

In the column headings (1) through (4), enter the titles of the same programs, functions, and activities shown on Lines 1-4, Column (a), Section A.  When additional sheets are prepared for Section A, provide similar column headings on each sheet.  For each program, function or activity, full in the total requirements for funds (both Federal and non-Federal) by object class categories.

Lines 6 a-i - Show the totals of Lines 6a to 6h in each column. 

Line 6j - Show the amount of indirect cost. 

Line 6k - Enter the total of amounts on Lines 6i and 6j.  For all applications for new grants and continuation grants the total amount in column (5), Line 6k, should be the same as the total amount shown in Section A, Column (g), Line 5.  For supplemental grants and changes to grants, the total amount of the increase or decrease as shown in Columns (1)-(4), Line 6k should be the same as the sum of the amounts in Section A, Columns (e) and (f) on Line 5.

INSTRUCTIONS FOR THE SF-424A (continued)
Line 7 - Enter the estimated amount of income, if any, expected to be generated from this project.  Do not add or subtract this amount from the total project amount.  Show under the program narrative statement the nature and source of income.  The estimated amount of program income may be considered by the federal grantor agency in determining the total amount of the grant.

Section C.  Non-Federal Resources
Lines 8-11 - Enter amounts of non-Federal resources that will be used on the grant.  If in-kind contributions are included, provide a brief explanation on a separate sheet.


Column (a) - Enter the program titles identical to Column (a), Section A.  A breakdown by function or activity is not necessary.


Column (b) - Enter the contribution to be made by the applicant.


Column (c) - Enter the amount of the State’s cash and in-kind contribution if the applicant is not a State or State agency.  Applicants which are a State or State agencies should leave this column blank.


Column (d) - Enter the amount of cash and in-kind contributions to be made from all other sources


Column (e) - Enter totals of Columns (b), (c), and (d).

Line 12 -  Enter the total for each of Columns (b)-(e).  The amount in Column (e) should be equal to the amount on Line 5, Column (f), Section A.

Section D.  Forecasted Cash Needs
Line 13 - Enter the amount of cash needed by quarter from the grantor agency during the first year.

Line 14 - Enter the amount of cash from all other sources needed by quarter during the first year.

Line 15 - Enter the totals of amounts on Lines 13 and 14.

Section E.  Budget Estimates of Federal Funds Needed for Balance of the Project

Lines 16-19 - Enter in Column (a) the same grant program titles shown in Column (a), Section A.  A breakdown by function or activity is not necessary.  For new applications and continuation grant applications, enter in the proper columns amounts of Federal funds which will be needed to complete the program or project over the succeeding funding periods (usually in years).  This section need not be completed for revisions (amendments, changes, or supplements) to funds for the current year of existing grants.

If more than four lines are needed to list the program titles, submit additional schedules as necessary.

Line 20 -  Enter the total for each of the Columns (b)-(e).  When additional schedules are prepared for this Section, annotate accordingly and show the overall totals on this line.

Section F.  Other Budget Information

Line 21 - Use this space to explain amounts for individual direct object-class cost categories that may appear to be out of the ordinary or to explain the details as required by the Federal grantor agency.

Line 22 - Enter the type of indirect rate (provisional, predetermined, final or fixed) that will be in effect during the funding period, the estimated amount of the base to which the rate is applied, and the total indirect expense.

Line 23 - Provide any other explanations or comments deemed necessary.

BUDGET NARRATIVE

Please provide detailed data, in narrative form to support each cost category for each phase of the project as presented on Standard Form 424-A. 

 (Note:  If the same information applies to all phases, please state in your response.  If there are different  categories for different phases, then identify your response by phase.)

Each subrecipient/subcontractor must complete a budget information form for each phase and for the total project.  This information is to be included with the application.  However, if the subrecipient/subcontractor does not wish to disclose its confidential business rates to the applicant, the detailed budget information forms may be mailed directly to the Albuquerque Operations Office.  It will be the applicant’s responsibility to insure these supplementary forms are delivered no later than the closing date for this solicitation.

1.
Personnel (Item 6.a)


a.
Identify each position proposed by title and any other descriptor normally used.


b.
Briefly, specify the duties of the professionals to be compensated under this project.


c. 
State the amounts of time (i.e., the number of hours) to be expended by each position by fiscal year within each phase.  Also provide a summary of total time (hours) for each position proposed for the total project.


d.
State the amount of compensation to be paid (i.e., rate per hour)  for each position proposed by fiscal year within each phase.  Identify the basis for this rate (i.e., is it an average rate for all employees in this position or labor category, is it an actual rate for a specific employee, etc.).  Identify what the compensation rate consists of (direct labor, cost-of-living increase, etc.).


e.
State  whether the proposed compensation is consistent with that paid other personnel engaged in similar work both within your organization.


f.
State the total amount of compensation for each position for each phase and for the total project. 

2.
Fringe Benefits (Item 6.b)


a.
Indicate the basis for computation of rates, including the types of benefits to be provided.


b.
Identify the fringe benefit rate proposed by position and by fiscal year for each phase proposed.


c.
Explain how the fringe benefit rate is computed and what base (i.e., labor costs or labor hours, or other) it is applied to.

3.
Travel (Item 6.c)

a.
Identify the estimated number of trips, number of people per trip, and the point of origin and destination.


b.
Itemize the costs of each trip to include the proposed airfare, motel/hotel and meals, car rental, and other trip costs.  Explain the basis for the computation of each type of travel expense (e.g., current airline ticket quotes, past trips of a similar nature, etc.).


c.
Explain the purpose of each trip.

4.
Equipment (Item 6.d)


a.
Property standards are in accordance with 10 Code of Federal Regulations Sections 600.131 through 600.137.


b.
Identify the type of equipment or property, the quantity, unit price, and total price proposed.


c.
Provide the basis for the cost estimates.


d.
Briefly explain the need or purpose for this property.

5.
Materials and Supplies (Item 6.e)


a.
Itemize materials and supplies as to the types, quantities, unit price, and total price.


b.
Provide the basis for the cost estimates or computations (e.g., vendor quotes, purchase history, prior purchase of similar or like items, etc.).


c.
Explain the purpose or need for these items briefly.

6.
Contractual (Item 6.f)


a.
The applicant will summarize here the total costs for all lower tier proposed awards to subrecipients/subcontractors.  A separate line item breakout which identifies the total costs for each subrecipient/subcontractor will be attached to the budget information form.


b.
Describe the purpose of each subrecipient/subcontractor effort and/or purchase orders to be issued and why they are required.


c.
If awards to subrecipients/subcontractors are made on a sole-source basis, provide justification as to why they are sole-source.


d.
A separate Budget Information sheet must be prepared by each subrecipient/subcontractor for each phase and for the total project.

7.
Construction (Item 6.g)


Not applicable.

8.
Other (Item 6.h)


a.
Identify any other direct costs which are being proposed.  Computer time or usage costs may be included here.


b.
Explain the purpose of these costs.


c.
List each type of cost and explain how the cost is computed, including quantities, rates, and bases to which rates are applied, if appropriate.

9.
Indirect Charges (Item 6.j)


a.
Identify each type of indirect charge, the base to which it is applied, and how each indirect cost is calculated.


b.
Indirect charges should be identified by fiscal year for each phase with a total amount for the entire project.

10.
Escalation Factors


Any cost escalation factors used in determining the above cost estimates must be clearly identified by fiscal year within each phase proposed.

11.
Royalties


Identify each royalty or license fee expected to be paid if the cooperative agreement is awarded.  Provide the name and address of the licensor.  Identify the patent numbers, patent application serial numbers, and explain on what basis the royalty is payable.  Include royalty fees in Item 6.h of the budget information form.

12.
Rounding


All cost totals should be rounded to the nearest whole dollars.  Rates may be expressed in dollars and  cents.

13.
Cost Sharing


Total costs for each phase and for the project should be identified, including the applicant’s and the government’s costs.  The amount proposed to be shared by the applicant should be clearly identified.

Appendix L:  EPAct Certification

EPACT CERTIFICATION

Section 2306 of the Energy Policy Act of 1992 (EPACT), Public Law 102-486, establishes eligibility requirements for companies to be awarded financial assistance under programs covered by Titles XX through XXIII of the EPACT.  For this purpose, "company" has been defined to mean any business entity that has submitted an application for financial assistance, other than an educational, charitable or state government organization as defined in Section 501(C)(3) of the Internal Revenue Code of 1954 (26 U.S.C. 501(C)(3)).

In order for DOE to make an award to an applicant company under a covered program, DOE must determine that the applicant company is:  1) a U.S.-owned company, or 2) incorporated or organized under the laws of any state and has a parent company which is incorporated or organized under the laws of a country which meets certain U.S. trade reciprocity requirements.

In addition, DOE must determine that the award of financial assistance to the applicant's project is in the economic interest of the United States.  In making this second determination, DOE will consider the contributions of the applicant company and all participants in the project as a whole, including any contractors or suppliers that the applicant company has named and relied upon in its application.

To assist DOE in making these determinations, the applicant company must fill out Part I of this EPACT Certification form including execution of the certification.  In addition, the applicant company should obtain responses to Part II from each project participant.  In the event the information submitted is inadequate for DOE to make a determination, DOE will request such additional information as may be required.

PART I APPLICANT INFORMATION
Company Ownership Information

1.
Company Name:                                                                                                                                                 
2.
Project Title:                                                                                                                                                       
3.
Is a majority of your company's stock owned or controlled by U.S.

Yes      No  
citizens?

4.
Identify the state in which your company is incorporated or organized.                                                            
5.
Does your company have a parent company?




Yes      No  
6.
If yes, identify the country in which the parent company is incorporated

or organized.






                                          
Economic Interest Information

1.
Will this project result in investments in the U.S. in research and


Yes      No  
development?

Briefly describe.

2.
Will this project result in investments in the U.S. in manufacturing?

Yes      No  
Briefly describe how and where.

3.
Will this project contribute to U.S. employment?



Yes      No  
Briefly describe how.

4.
Does the applicant company agree that it will promote the manufacture

Yes      No  
within the U.S. of products resulting from any resultant technology

under the project and competitively procure parts and materials for this

project?

If your answer is no, please explain.

Applicant Certification
To be executed by the Applicant Company.

To the best of its current knowledge and belief, the Applicant certifies that the information provided above is current, accurate, and complete.  The Applicant also agrees to advise DOE of any changes in this information prior to award or during project performance.

Applicant Representative (Please Print):                                                                                                                          
Representative Title:                                                                                                                                                         
Signature:                                                                                                              Date:                                                    
PART II
Project Participant Economic Interest Information
Please include this information for each project participant, if applicable.

1.
Participant Name:                                                                                                                                               
2.
Location of Participant Offices:                                                                                                                          
3.
Location of where the work will be conducted:                                                                                                  
4.
Will your participation in this project result in investments in the U.S.


Yes      No  
in research and development?

Briefly describe.

5.
Will your participation in this project result in investments in the U.S. in


Yes      No  
manufacturing?

Briefly describe how and where.

6.
Will your participation in this project contribute to U.S. employment?


Yes      No  
Briefly describe how.

7.
Does the participant agree that it will promote the manufacture



Yes      No  
within the U.S. of products resulting from any resultant

technology under this project and competitively procure parts and

materials for this project?

If your answer is no, please explain.

Participant Name (Please Print):                                                                                                                                       
Participant Title:                                                                                                                                                               
Signature:                                                                                     Date:                                             

Appendix M:  Sample Cooperative Agreement

DOE Form 4600.1 (8-93)
U.S. DEPARTMENT OF ENERGY


NOTICE OF FINANCIAL ASSISTANCE AWARD

Under the authority of Public Law 95-91:  DOE Organization Act;  P. L. 97-258:  Federal Grant and Cooperative Agreement Act and subject to legislation, regulations and policies applicable to (cite legislative program title):  Geothermal Energy Research, Development & Demonstration Act of 1974 (P. L. 93-410)

1. PROJECT TITLE

Geothermal Resource Exploration and Definition Program
2. INSTRUMENT TYPE


 FORMCHECKBOX 
 GRANT
 FORMCHECKBOX 
 COOPERATIVE AGREEMENT

3. RECIPIENT (name, address, zip code, & phone no.)

4. INSTRUMENT NO.

           DE-FC04-01AL67057
5. AMENDMENT NO.

             A000



6. BUDGET PERIOD


FROM: 
Award date

THRU: 
7. PROJECT PERIOD


FROM: 
Award date

THRU: 


8. RECIPIENT PROJECT DIRECTOR (name & phone no.)



10. TYPE OF AWARD


 FORMCHECKBOX 
 NEW
 FORMCHECKBOX 
 CONTINUATION
 FORMCHECKBOX 
 RENEWAL

9. RECIPIENT BUSINESS OFFICER (name & phone no.)




 FORMCHECKBOX 
 REVISION
 FORMCHECKBOX 
 SUPPLEMENT

11. DOE PROJECT OFFICER (name, address, zip code, & phone no.)

Joe Rudolph, Technology Development Division

U.S. Department of Energy


Albuquerque Operations Office

Albuquerque, NM  87185-5400
(phone:  505-845-4414)
12. ADMINISTERED FOR DOE BY (name, address, zip code, & phone no.)

Robert Lowther, Contracts and Procurement Division

U.S. Department of Energy


Albuquerque Operations Office

P.O. Box 5400                                     (fax:  505-8455181)

Albuquerque, NM  87185-5400         (phone:  505- 845-6839)

13. RECIPIENT TYPE


 FORMCHECKBOX 
 STATE GOV’T
 FORMCHECKBOX 
 INDIAN TRIBAL GOV’T
 FORMCHECKBOX 
 HOSPITAL
 FORMCHECKBOX 
 FOR PROFIT ORG.
 FORMCHECKBOX 
 INDIVIDUAL


 FORMCHECKBOX 
 LOCAL GOV’T
 FORMCHECKBOX 
 INST. OF HIGHER LEARNING
 FORMCHECKBOX 
 OTHER NONPROFIT ORG.
 FORMCHECKBOX 
 C      FORMCHECKBOX 
 P      FORMCHECKBOX 
 SP
 FORMCHECKBOX 
 OTHER (Specify):      

                                                                                                                                                                                                                    

14. ACCOUNTING AND APPROPRIATIONS DATA         
15. EMPLOYER ID NO.


a. Appropriation Symbol
b. B & R Number
c. FT/FP/ALLOT/OC
d. CFDA Number









81.087

     




     

     

     


16. BUDGET AND FUNDING INFORMATION


a. CURRENT BUDGET PERIOD INFORMATION 
b. CUMULATIVE DOE OBLIGATIONS

(1) DOE Funds Obligated This Action
$

 (2) DOE Funds Authorized for Carry Over
$
(3) DOE Funds Previously Obligated in This Budget Period
$
(4) DOE Share of Total Approved Budget (1 Year)
$

(5) Recipient Share of Total Approved Budget (1Year)
$

(6) Total Approved Budget (1 Year)
$

(1) This Budget Period
$

[Total of Lines a(1) and a(3)]

(2) Prior Budget Periods
$           
(3) Project Period to Date
$           

[Total of Lines b(1) and b(2)]

17. TOTAL ESTIMATED COST OF PROJECT:  $

(This is the current estimated cost of the project.  It is not a promise to award nor an authorization to expend funds in this amount.)

18. AWARD/AGREEMENT TERMS AND CONDITIONS


This award/agreement consists of this form plus the following:


a. Special terms and conditions.


b. Applicable program regulations (specify):            Date:       

c. DOE Financial Assistance Rules, 10 CFR Part 600, as amended.              


d. Application/proposal, dated       FORMCHECKBOX 
 as submitted
 FORMCHECKBOX 
 with changes as negotiated

19. REMARKS
     


20. EVIDENCE OF RECIPIENT ACCEPTANCE 

__________________________________________     ________________

Signature of Authorized Recipient Official                   Date

Name: 
     
Title:
     

     

 FORMTEXT 
     
21. AWARDED BY 

__________________________________________     ________________

Signature                                                                       Date

Name: 
Nancy R. Hoffman
Title:
Contracting Officer



     

PART I

SCHEDULED ARTICLES

PART I

SCHEDULE ARTICLES
ARTICLE I ‑ COOPERATIVE AGREEMENT CONTENTS
This cooperative agreement consists of:


Notice of Financial Assistance Award (DOE Form 4600.1)


Part I ‑ 
Scheduled Articles


Article
I
-
Cooperative Agreement Contents


II
-
Cooperative Agreement Management Responsibilities


III
-
Payments


IV
-
Public Information Releases


V
-
Liabilities


VI
-
Audits


VII
-
Environmental and Other Mandatory Clauses


Part II
‑ 
Statement of Objectives (SOO)


Part III
‑ 
Budget Information (SF 424A)


Part IV
‑ 
General Terms and Conditions


Part V
‑ 
Federal Assistance Reporting Checklist (DOE F 4600.2)


The following documents are incorporated by reference:

1. DOE Order 1332.2, “Uniform Reporting System for Federal Assistance (Grants and Cooperative Agreements)”

2. Application

3. Applicable cost principles

ARTICLE II ‑ COOPERATIVE AGREEMENT MANAGEMENT RESPONSIBILITIES
The project tasks for this cooperative agreement are described in Part II, SOO.  To facilitate successful completion of the project tasks, the following describes the responsibilities of each party:

A.
Recipient’s Responsibilities.  The recipient shall manage the project, and provide the reports identified in the Reporting Checklist and necessary personnel and resources to accomplish the SOO.

The recipient's project director (DOE F 4600.1, Block 8) of this cooperative agreement is the programmatic expert designated by the recipient to direct or coordinate the project/technical efforts being supported.  The recipient's project director is considered to be essential to the work being performed.  Prior to diverting him/her off this project, the recipient shall notify the DOE contracting officer (CO) immediately.

The recipient shall prepare and submit the reports, plans, and deliverables indicated on the Federal Assistance Reporting Checklist (DOE F 4600.2) under Part V to the addresses and in the number of copies designated on the checklist.  Preparation of the specified plans and reports shall be in accordance with DOE Order 1332.2, “Uniform Reporting System for Federal Assistance (Grants and Cooperative Agreements).”  The level of detail the recipient provides in the plans and reports shall be commensurate with the scope and complexity of the task.  The recipient shall be responsible for acquiring data from any subcontractors to ensure that data submitted are compatible with the data elements which the recipient submits to DOE.  Plans and reports submitted in compliance with this provision are in addition to any other reporting requirements of the federal assistance instrument.

All reports after delivery to DOE shall be the sole property of DOE.  The recipient shall not claim that any report contains any trade secrets or commercial or financial information deemed by the recipient to be privileged or confidential, or that the recipient has any proprietary interest in any report unless clearly marked as “proprietary” on the reports requested.

The recipient agrees to permit any specified DOE personnel to have access to the recipient’s facilities, personnel, and records pertaining to the project.

B.
DOE’s Responsibilities.  DOE will provide the specified amount of financial assistance, monitor the project, and act upon the recipient’s requests for approval in those instances in which DOE’s approval is required.  DOE obligations of future funding for this project are solely based on DOE/HQ approval.


The CO has the responsibility and authority for executing, amending, and terminating award instruments.  In addition, the CO has the responsibility for conducting negotiations concerning the SOO, costs, and schedule; administration of the cooperative agreement; arranging for audits as appropriate and resolving audit findings; assuring policies and procedures are implemented; approving payments; and taking actions required to formally close out the cooperative agreement.

The DOE project officer (DOE F 4600.1, Block 11) is DOE’s technical representative for the cooperative agreement and has the responsibility to monitor and assess the status of progress toward achieving the project milestones and objectives; review and evaluate all technical reports prepared by the recipient; represent DOE at project review meeting; review advance requests or cost vouchers; and coordinate with the recipient in choosing among alternatives for future project activities.  The DOE project officer shall have the opportunity to fully participate in relevant or applicable meetings of the recipient.  Other government personnel as deemed appropriate by the DOE project officer may also participate in these meetings.

C.
Amendments.

As a result of meetings and project reviews or at any time during the term of the cooperative agreement, progress or results may indicate that a change in the SOO and/or the tasks/objectives would be beneficial to the project.  Recommendations for amendments, including justifications to support any changes to the SOO, payments, clauses, etc., will be documented in a letter and submitted by the recipient to the DOE administrator (DOE Form 4600.1, Block 12).  This letter will detail the project and the chronological and financial impact of the proposed amendment to the project.  The parties shall not incur any obligations with regard to any changes until this cooperative agreement is formally revised and agreed to by both parties.

For minor or administrative cooperative agreement amendments (e.g., changes in the paying office, appropriation data, etc.), prior concurrence is not required by the recipient.

ARTICLE III ‑ PAYMENTS
A.
Payments under this award will be made by the advance or reimbursement payment method (using the SF 270, “Request for Advance or Reimbursement”) in compliance with information provided in Part III, Budget Information.  Monthly or quarterly advances or reimbursements will be provided by DOE to the recipient after receipt and approval of the SF 270.

B.
Three originals of the SF 270 shall be submitted to the following:



U.S. Department of Energy



Albuquerque Operations Office



P. O. Box 5400



Contracts & Procurement Division



Attn:  Nancy R. Hoffman, Contracting Officer



Albuquerque, NM  87185-5400

C.
Payments due for amounts properly invoiced or budgeted in accordance with the terms and conditions specified elsewhere in the cooperative agreement shall be made by electronic funds transfers to a financial institution designated by the recipient.  

D.
After award but no later than 14 days before an invoice or advance request is submitted for payment, the recipient shall designate a financial institution for the receipt of electronic funds transfer payments hereunder; and provide the CO with the name of the designated financial institution, financial institution’s nine‑digit American Banker’s Association identifying number, telegraphic abbreviation of such financial institution, and account number to be credited with the funds.

E.
In the event the recipient during the performance of this cooperative agreement, elects to designate a different financial institution for the receipt of any payment made using electronic funds transfer procedures, notification of such change and the information as specified in the paragraph above must be received by the appropriate government representative 30 days prior to the date such change is to become effective.

ARTICLE IV ‑ PUBLIC INFORMATION RELEASES
The parties agree that public disclosure or dissemination of data or information arising out of the project will be coordinated by the parties, it being understood that the intent of both the recipient and DOE is to release data and information, as applicable, in order to achieve the objective of obtaining maximum public value from the results of this project.  The recipient shall provide DOE one copy of any news releases, information folders, brochures, advertisements, technical papers, magazine or newspaper articles, etc., pertaining to work under this cooperative agreement.  The recipient shall advise the CO in a timely manner of significant news media or public reactions to work under the cooperative agreement.

ARTICLE V ‑ LIABILITIES
DOE shall not be liable for harm or damages to persons or property incurred by the recipient or its subrecipients in the performance of activities under this cooperative agreement.  The recipient shall maintain financial coverage for potential liability.

ARTICLE VI – AUDITS

Financial audits shall be performed by the recipient using CPA audit firms, etc. in accordance with 10 Code of Federal Regulations (CFR) 600 and applicable Office of Management and Budget (OMB) circulars.  Technical audits of project activities shall be performed by the DOE project officer or designee consistent with the SOO. 

ARTICLE VII - ENVIRONMENTAL AND OTHER MANDATORY CLAUSES

The “Certifications Regarding Lobbying; Debarment, Suspension, and Other Responsibility Matters; and Drug-Free Workplace Requirements,” the “Assurances — Non-Construction Programs” (SF 424B), and “Nondiscrimination in Federally Assisted Programs,” outline environmental orders, regulations and clauses applicable to this cooperative agreement.  They were submitted as part of the recipient’s proposal and are hereby incorporated by reference.

PART II

STATEMENT OF OBJECTIVES
Part III

BUDGET INFORMATION

BUDGET INFORMATION — Non-Construction Programs
OMB Approval No. 0348-004
SECTION A — BUDGET SUMMARY

Grant Program

Function
Catalog of Federal

Domestic Assistance
Estimated Unobligated Funds
New or Revised Budget

Or Activity

(a)
Number

(b)
Federal

(c)
Non-Federal

(d)
Federal

(e)
Non-Federal

(f)
Total

(g)

1.  

$               
$               
$              
$                 
$                

2.  







3.  







4.  







5.  TOTALS

$               
$               
$              
$                 
$                

SECTION B — BUDGET CATEGORIES


Grant Program, Function or Activity
Total

6.  Object Class Categories
(1)
(2)
(3)
(4)
(5)

a.
Personnel
$               
$               
$               
$               
$               

b.
Fringe Benefits






c.
Travel






d.
Equipment






e.
Supplies






f.
Contractual






g.
Construction






h.
Other






i.
Total Direct Charges (sum of 6a – 6h)






j.
Indirect Charges






k.
TOTALS (sum of 6i – 6j)
$               
$               
$               
$               
$               

7.  Program Income 
$               
$               
$               
$               
$               


Prescribed by OMB Circular A-102

SECTION C — NON-FEDERAL RESOURCES

(a) Grant Program
(b) Applicant
(c) State
(d) Other Sources
(e) TOTALS

8.  
$               
$               
$               
$               

9.  





10.  





11.  





12.  TOTALS (sum of lines 8 through 11)
$               
$               
$               
$               

SECTION D — FORECASTED CASH NEEDS


Total For 1st Year
1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

13.  Federal
$               
$               
$               
$               
$               

14.  Non-Federal






15.  TOTALS (sum of lines 13 and 14)
$               
$               
$               
$               
$               

SECTION E — BUDGET ESTIMATES OF FEDERAL FUNDS NEEDED FOR BALANCE OF THE PROJECT


Future Funding Periods (Years)

(a) Grant Program
(b) First
(c) Second
(d) Third
(e) Fourth

16.  
$               
$               
$               
$               

17.  





18.  





19.  





20.  TOTALS (sum of lines 16 through 19)
$               
$               
$               
$               

SECTION F — OTHER BUDGET INFORMATION

(Attach additional Sheets if Necessary)

21.  Direct Charges::

22.  Indirect Charges:


23.  Remarks


Authorized for Local Reproduction
Standard Form 424A (4-88) Page 2

BUDGET NARRATIVE

Please provide detailed data, in narrative form to support each cost category for each phase of the project as presented on Standard Form 424-A. 

 (Note:  If the same information applies to all phases, please state in your response.  If there are different  categories for different phases, then identify your response by phase.)

Each subrecipient/subcontractor must complete a budget information form for each phase and for the total project.  This information is to be included with the application.  However, if the subrecipient/subcontractor does not wish to disclose its confidential business rates to the applicant, the detailed budget information forms may be mailed directly to the Albuquerque Operations Office.  It will be the applicant’s responsibility to insure these supplementary forms are delivered no later than the closing date for this solicitation.

1.
Personnel (Item 6.a)


a.
Identify each position proposed by title and any other descriptor normally used.


b.
Briefly, specify the duties of the professionals to be compensated under this project.


c. 
State the amounts of time (i.e., the number of hours) to be expended by each position by fiscal year within each phase.  Also provide a summary of total time (hours) for each position proposed for the total project.


d.
State the amount of compensation to be paid (i.e., rate per hour)  for each position proposed by fiscal year within each phase.  Identify the basis for this rate (i.e., is it an average rate for all employees in this position or labor category, is it an actual rate for a specific employee, etc.).  Identify what the compensation rate consists of (direct labor, cost-of-living increase, etc.).


e.
State whether the proposed compensation is consistent with that paid other personnel engaged in similar work both within your organization.


f.
State the total amount of compensation for each position for each phase and for the total project. 

2.
Fringe Benefits (Item 6.b)


a.
Indicate the basis for computation of rates, including the types of benefits to be provided.


b.
Identify the fringe benefit rate proposed by position and by fiscal year for each phase proposed.


c.
Explain how the fringe benefit rate is computed and what base (i.e., labor costs or labor hours, or other) it is applied to.

3.
Travel (Item 6.c)

a.
Identify the estimated number of trips, number of people per trip, and the point of origin and destination.


b.
Itemize the costs of each trip to include the proposed airfare, motel/hotel and meals, car rental, and other trip costs.  Explain the basis for the computation of each type of travel expense (e.g., current airline ticket quotes, past trips of a similar nature, etc.).


c.
Explain the purpose of each trip.

4.
Equipment (Item 6.d)


a.
Property standards are in accordance with 10 Code of Federal Regulations Sections 600.131 through 600.137.


b.
Identify the type of equipment or property, the quantity, unit price, and total price proposed.


c.
Provide the basis for the cost estimates.


d.
Briefly explain the need or purpose for this property.

5.
Materials and Supplies (Item 6.e)


a.
Itemize materials and supplies as to the types, quantities, unit price, and total price.


b.
Provide the basis for the cost estimates or computations (e.g., vendor quotes, purchase history, prior purchase of similar or like items, etc.).


c.
Explain the purpose or need for these items briefly.

6.
Contractual (Item 6.f)


a.
The applicant will summarize here the total costs for all lower tier proposed awards to subrecipients/subcontractors.  A separate line item breakout which identifies the total costs for each subrecipient/subcontractor will be attached to the budget information form.


b.
Describe the purpose of each subrecipient/subcontractor effort and/or purchase orders to be issued and why they are required.


c.
If awards to subrecipients/subcontractors are made on a sole-source basis, provide justification as to why they are sole-source.


d.
A separate budget information sheet must be prepared by each subrecipient/subcontractor for each phase and for the total project.

7.
Construction (Item 6.g)


Not applicable.

8.
Other (Item 6.h)


a.
Identify any other direct costs which are being proposed.  Computer time or usage costs may be included here.


b.
Explain the purpose of these costs.


c.
List each type of cost and explain how the cost is computed, including quantities, rates, and bases to which rates are applied, if appropriate.

9.
Indirect Charges (Item 6.j)


a.
Identify each type of indirect charge, the base to which it is applied, and how each indirect cost is calculated.


b.
Indirect charges should be identified by fiscal year for each phase with a total amount for the entire project.

10.
Escalation Factors


Any cost escalation factors used in determining the above cost estimates must be clearly identified by fiscal year within each phase proposed.

11.
Royalties


Identify each royalty or license fee expected to be paid if the cooperative agreement is awarded.  Provide the name and address of the licensor.  Identify the patent numbers, patent application serial numbers, and explain on what basis the royalty is payable.  Include royalty fees in Item 6.h of the budget information form.

12.
Rounding


All cost totals should be rounded to the nearest whole dollars.  Rates may be expressed in dollars and  cents.

13.
Cost Sharing


Total costs for each phase and for the project should be identified, including the applicant’s and the government’s costs.  The amount proposed to be shared by the applicant should be clearly identified.

PART IV

GENERAL TERMS AND CONDITIONS

PART IV

GENERAL TERMS AND CONDITIONS
Table of Contents
Number
Subject

1.
Explanation


2.
Recipient’s Adherence to Terms and Conditions


3.
Recipient-Authorized Signatures for Prior Approval Requests


4.
Allowable Costs/Applicable Cost Principles


5.
Maximum DOE Obligation


6.
General Procurement Standards


7.
Travel


8.
Generally Applicable Requirements


9.
Public Access to Information


10.
Enforcement and Termination


11.
New Restrictions on Lobbying


12.
Changes, Revision of Budget and Project Plans


13.
Officials Not to Benefit


14.
Preaward Costs


15.
Contracting Officer’s Representative (COR) 


16.
Extensions


17.
Property 


18.
Clauses Incorporated by Reference


19.
Intellectual Property Clauses Incorporated by References

1.
EXPLANATION

These general terms and conditions do not restate all the provisions of applicable statutes and regulations, nor do they represent an exhaustive listing of all requirements applicable to a financial assistance instrument. They are emphasized by inclusion here because of their importance.

2.
RECIPIENT’S ADHERENCE TO TERMS AND CONDITIONS

The recipient's signature on the application and on DOE F 4600.1 signifies the recipient's consent to all terms and conditions of the cooperative agreement.  Should the recipient believe modification of any of the terms and conditions of this cooperative agreement is necessary, an authorized official of the recipient organization must submit a written request on its own behalf or on behalf of any subrecipient for prior approval of the CO named on the face page of this award.

3.
RECIPIENT‑AUTHORIZED SIGNATURES FOR PRIOR APPROVAL REQUESTS

All requests for prior approval must be signed by an individual who is authorized to act for the recipient organization.  Requests for budget revisions (see 10 CFR 600.125) shall be made using the same budget format as used in applying for the cooperative agreement and must be supported by a narrative justification.  Other prior approval requests may be made by letter.  Prior approval requests should be addressed to the administrator named on the face page of this award.

4.
ALLOWABLE COSTS/APPLICABLE COST PRINCIPLES
a.
In accordance with the applicable cost principles cited below, the allowable costs of this cooperative agreement shall consist of the actual allowable direct costs incident to performance of the project, plus the allocable portion of the allowable indirect costs, if any, of the organization, less applicable credits.  The allowable costs shall not exceed the amount shown on the face page of this award for the total approved budget for the current budget period.


b.
The allowability of costs for work performed under this cooperative agreement and any subsequent subaward will be determined in accordance with the federal cost principles applicable to the recipient or subrecipient in effect on the date of award or the date of the subaward, except as modified by other provisions of this cooperative agreement or the subaward.  The recipient or subrecipient shall specify in any cost-reimbursement contract under the cooperative agreement or subaward the applicable cost principles cited in this provision that apply to the contractor.


c.
The federal cost principles applicable to specific types of recipient, subaward, and contractors under this cooperative agreement are as follows:



(1)
Institutions of Higher Education.  OMB Circular A‑21, “Cost Principles Applicable to Cooperative Agreements, Contracts and Other Agreements with Institutions of Higher Education,” is applicable to both public and private colleges and universities.



(2)
State and Local Governments and Indian Tribal Governments.  OMB Circular A‑87, “Cost Principles Applicable to Cooperative Agreements, Contracts, and Other Agreements with State and Local Governments,” is applicable to state, local, and Indian tribal governments and shall also be used to the extent appropriate for foreign governments.



(3)
Hospitals.  Title 45 CFR Part 74, Appendix E, “Principles for Determining Costs Applicable to Research and Development under Cooperative Agreements and Contracts with Hospitals,” applies to nonprofit and for‑profit hospitals.



(4)
Other Nonprofit Organizations and Individuals.  OMB Circular A‑122, “Cost Principles Applicable to Cooperative Agreements, Contracts, and Other Agreements with Nonprofit Organizations,” applies to nonprofit organizations and individuals, except for those specifically exempted by the terms of the circular.



(5)
Commercial Firms and Certain Nonprofit Organizations.  Title 48 CFR Subpart 31.2, (FAR Part 31), “Contracts with Commercial Organizations,” as supplemented by 48 CFR Subpart 931.2, applies to those nonprofit organizations not covered by OMB Circular A‑122.

5.
MAXIMUM DOE OBLIGATION

Maximum DOE obligation to the recipient is the amount shown on the DOE F 4600.1, Block 16(b)(3) and any designated property.  DOE shall not be obligated to make any additional, supplemental, continuation, renewal, or other award for the same or any other purpose.

6.
GENERAL PROCUREMENT STANDARDS

The procurement standards as set forth in 10 CFR 600 shall be used by the recipient in establishing procedures for the procurement of supplies and other expendable property, equipment, real property, and other services with federal funds.

7.
TRAVEL

Such costs are allowable to the extent provided in the approved budget except as indicated below:



Foreign Travel.  Any foreign trip not listed and justified in the approved budget must receive CO prior approval.  Foreign travel must be directly related to the project objectives.  Foreign travel is any travel outside Canada and the United States and its territories and possessions or, for recipients located in another country, travel outside that country.

8.
GENERALLY APPLICABLE REQUIREMENTS

In accordance with 10 CFR 600.12, this cooperative agreement is subject to a number of statutory and other generally applicable requirements.  Generally applicable requirements include, but are not limited to, the requirements of 10 CFR 600 (DOE’s financial assistance regulations), federal statutes, the OMB Circulars, Executive Orders, and other government-wide guidance implemented by 10 CFR 600.

9.
PUBLIC ACCESS TO INFORMATION

a.
The Freedom of Information Act, as amended, and the DOE implementing regulations (10 CFR 1004) require DOE to release certain documents and records regarding financial assistance to any person who provides a written request.  The intended use of the information will not be a criterion for release.  These requirements apply to information held by DOE and do not require recipients, their subrecipients, or their contractors to permit public access to their records.


b.
Records maintained by DOE with respect to financial assistance are subject to the provisions of the Privacy Act and the DOE implementing regulations (10 CFR 1008) if those records constitute a “system of records” as defined in the Act and the regulations.  Generally, records maintained by recipients, their subrecipients, or their contractors are not subject to these requirements.

10.
ENFORCEMENT AND TERMINATION

a.
Under the provisions of 10 CFR 600.160-.162, DOE may suspend or terminate the award, in whole or in part, (1) when DOE believes that the recipient has materially failed to comply with the terms and conditions of the cooperative agreement, (2) by DOE with consent of the recipient, or (3) by the recipient upon sending to DOE written notification setting forth the reasons for such termination.


b.
Normally, DOE action to suspend or terminate an award for cause will be taken only after DOE has informed the recipient of any deficiency on its part and given an opportunity to correct it.  However, DOE may immediately suspend or terminate the award without prior notice when it believes such action is necessary to protect the interests of the government.


c.
No costs incurred during a suspension period or after the effective date of a termination will be allowable, except those costs which in the opinion of DOE the recipient could not reasonably avoid or eliminate or which were otherwise authorized by the suspension or termination notice, provided such costs would otherwise be allowable under the terms of the award and the applicable federal cost principles.


d.
Final allowable costs under a termination settlement shall be in accordance with the terms of this award and the appropriate federal cost principles.  In no event will the total of payments under a terminated award exceed the amount obligated by DOE or the DOE pro rata share when cost‑sharing was required, whichever is less.


e.
Within 90 days after the termination of this cooperative agreement, the recipient shall submit any final financial, performance, and other reports required by the terms and condition of this award.


f.
A notice of termination other than by mutual agreement may be subject to review according to the provisions of 10 CFR 600.22, “Disputes and Appeals.”

11.
NEW RESTRICTIONS ON LOBBYING

This award is subject to the provisions of 10 CFR Part 601.110, “New Restrictions on Lobbying,” and OMB Common Rule published at 55 FR 6737, dated February 26, 1990.

12.
CHANGES, REVISION OF BUDGET AND PROJECT PLANS

a.
Changes shall be prepared in accordance with 10 CFR 600.125 and may be made only by mutual agreement of the parties.


b.
The date for completion of the project, the total project estimated cost, and the project objectives may be altered only by formal amendment to this cooperative agreement.


c.
Each party agrees to use its best efforts to accommodate in good faith any change or changes requested by the other party.

13.
OFFICIALS NOT TO BENEFIT

No member of or delegate to Congress, or resident commissioner, shall be admitted to any share or part of this cooperative agreement or to any benefit arising from it.

14.
PREAWARD COSTS

The recipient may not incur preaward costs in accordance with 10 CFR 600.125 prior to award without the written consent of the CO.

15.
CONTRACTING OFFICER’S REPRESENTATIVE (COR)

The individual identified in Block 11 of the Notice of Financial Assistance Award (cooperative agreement cover sheet) as the DOE Project Officer is the COR.  The COR is responsible for:  (a) monitoring the project efforts being conducted by the recipient under the scope of this award; (b) advising the CO on technical matters related to administration of the award, including progress and status of the recipient’s project; (c) providing technical advice and guidance to the recipient in order to assist both the project efforts of the recipient and the recipient’s adherence to the terms and conditions of the award; and (d) providing continuous interaction to cause effective collaboration between DOE and the recipient.


The COR does not have the authority to:



cause an increase or decrease in the total estimated cost of or the time required for the project effort being supported;



cause any change in the terms and conditions of the award;



cause any change in the objectives or scope of the effort being supported;



act in the capacity of the CO by issuing any approval or disapproval required by the terms and conditions of the award; or



interfere with the recipient’s right to perform under the terms and conditions of the award.

16.
EXTENSIONS

Subject to the conditions identified in 10 CFR 600.125 (e) (2), the recipient may request extension of the expiration date of the final budget period of the project (thereby extending the project period) if additional time beyond the established expiration data is needed to assure adequate completion of the SOO within the funds already made available.  A single extension which shall not exceed twelve (12) months may be made for this purpose and must be made prior to the originally established expiration date by formal amendment to the cooperative agreement.

17.
PROPERTY 

Property standards applicable to this award are identified in 10 CFR 600.130 - 137.

18.
CLAUSES INCORPORATED BY REFERENCE

DOE F 4600.1, Block 18.c., incorporates the DOE Financial Assistance Regulations at 10 CFR 600, as amended, into this cooperative agreement.  Following is an abstract of 10 CFR 600's contents, applicable for recipients of this cooperative agreement.  

Subpart A — General


Text Reference
Clause Title

10 CFR 600.21
Access to Records


10 CFR 600.22
Disputes and Appeals


10 CFR 600.23
Debarment and Suspension


10 CFR 600.24
Noncompliance


10 CFR 600.25
Suspension Termination


10 CFR 600.26
Funding

Subpart B — Uniform Administrative Requirements for 

Grants and Cooperative Agreements with Institutions of Higher Education, Hospitals, Other Non-Profit Organizations, and Commercial Organizations 


GENERAL


10 CFR 600.100
Purpose


10 CFR 600.101
Definitions


10 CFR 600.102
Effect on other issuances


10 CFR 600.103
Deviations


10 CFR 600.104
Subawards

PREAWARD REQUIREMENTS


10 CFR 600.110
Purpose


10 CFR 600.111
Pre-award policies


10 CFR 600.112
Forms for applying for federal assistance


10 CFR 600.113
Debarment and suspension


10 CFR 600.114
Special award conditions


10 CFR 600.115
Metric system of measurement


10 CFR 600.116
Resource Conservation and Recovery Act


10 CFR 600.117
Certifications and representations

POST AWARD REQUIREMENTS

Financial and Program Management

10 CFR 600.120
Purpose of financial and program management


10 CFR 600.121
Standards for financial management systems


10 CFR 600.122
Payment


10 CFR 600.123
Cost sharing or matching


10 CFR 600.124
Program income


10 CFR 600.125
Revision of budget and program plans


10 CFR 600.126
Non-federal audits


10 CFR 600.127
Allowable costs


10 CFR 600.128
Period of availability of funds

Property Standards

10 CFR 600.130
Purpose of property standards


10 CFR 600.131
Insurance coverage


10 CFR 600.132
Real property


10 CFR 600.133
Federally-owned and exempt property


10 CFR 600.134
Equipment


10 CFR 600.135
Supplies and other expendable property


10 CFR 600.136
Intangible property


10 CFR 600.137
Property trust relationship

Procurement Standards

10 CFR 600.140
Purpose of procurement standards


10 CFR 600.141
Recipient responsibilities


10 CFR 600.142
Codes of conduct


10 CFR 600.143
Competition


10 CFR 600.144
Procurement procedures


10 CFR 600.145
Cost and price analysis


10 CFR 600.146
Procurement records


10 CFR 600.147
Contract administration


10 CFR 600.148
Contract provisions


10 CFR 600 149
Resource Conservation and Recovery Act (RCRA)

Reports and Records

10 CFR 600.150
Purpose of reports and records


10 CFR 600.151
Monitoring and reporting program performance


10 CFR 600.152
Financial reporting


10 CFR 600.153
Retention and access requirements for records

Termination and Enforcement

10 CFR 600.160
Purpose of terminations and enforcement


10 CFR 600.161
Termination


10 CFR 600.162
Enforcement

After-the-Award Requirements

10 CFR 600.170
Purpose


10 CFR 600.171
Closeout procedures


10 CFR 600.172
Subsequent adjustments and continuing responsibilities


10 CFR 600.173
Collection of amounts due

Additional Provisions

10 CFR 600.180
Purpose


10 CFR 600.181
Special provisions for small business innovation research (SBIR) grants


APPENDIX A TO SUBPART B TO PART 600 -- CONTRACT PROVISIONS


APPENDIX A TO PART 600 -- GENERALLY APPLICABLE REQUIREMENTS


APPENDIX B TO PART 600 -- AUDIT REPORT DISTRIBUTEES

19.
INTELLECTUAL PROPERTY CLAUSES INCORPORATED BY REFERENCE

This cooperative agreement incorporates the following patents, data, and copyright clauses by reference, with the same force and effect as if they were given in full text.  Upon request, the CO will make the full text available.

Intellectual Property (from 10 CFR 600.27) 

Item No.
Clause Title
Text Reference

1.
Patents Rights — Short Form
48 CFR 952.227-11


2.
Right to Request Patent Waiver
48 CFR 952.227-84


3.
*Rights in Data — General (with Alternates I and V)
48 CFR 52.227-14

*with paragraph (c) modified to read as follows in accordance with 10 CFR 600.27(b)(2)(i)(B):

(c) Copyright. (1) Data first produced in the performance  of the award.  Except as otherwise specifically provided in this award, the recipient may establish claim to copyright subsisting in any data first produced in the performance of this award.  When claim to copyright is made, the Recipient shall affix the applicable copyright notice of 17 U.S.C. 401 or 402 and acknowledgment of Government sponsorship (including award number) to the data when such data are delivered to the Government, as well as when the data are published or deposited for registration as a published work in the U.S. Copyright Office.  The recipient relinquishes to the Government a royalty-free, nonexclusive and irrevocable right to reproduce, publish, or otherwise use the work for Federal purposes and to authorize others to do so.  The right to publish includes the right to publicly distribute.  The right to use the work for federal purposes includes the right to prepare derivative works.


4.
Rights to Application Data
48 CFR 52.227-23


5.
Authorization and Consent
48 CFR 52.227-1


6.
Patent Indemnity
48 CFR 52.227-3


7.
Notice and Assistance Regarding Patent and Copyright
48 CFR 52.227-2



  Infringement


8.
Royalty Information
48 CFR 52.227-6


NOTE:  In accordance with 10 CFR 600.27(b)(9):


Subawards and Contracts Under Award.  The recipient shall include the applicable clauses of this section (patents and data) in any subaward or contract awarded under the award and assure that the applicable clauses are also included by subrecipients in contracts.

PART V

FEDERAL ASSISTANCE REPORTING CHECKLIST
U.S. DEPARTMENT OF ENERGY

FEDERAL ASSISTANCE REPORTING CHECKLIST
Form EIA-459A
FORM APPROVED

(10/80)
OMB NO. 1900-0127
1. IDENTIFICATION NUMBER:



2. PROGRAM/PROJECT TITLE:         



3. RECIPIENT:


     

     

4. REPORTING REQUIREMENTS:
FREQUENCY
NO. OF COPIES
ADDRESSEES

PROGRAM/PROJECT MANAGEMENT REPORTING

 FORMCHECKBOX 
 Federal Assistance Milestone Plan      
 FORMCHECKBOX 
 Federal Assistance Budget Information Form      
 FORMCHECKBOX 
 Federal Assistance Management Summary Report      
 FORMCHECKBOX 
 Federal Assistance Program/Project Status Report      
 FORMCHECKBOX 
 Financial Status Report, OMB Form 269      
TECHNICAL INFORMATION REPORTING

 FORMCHECKBOX 
 Notice of Energy RD&D DOE F 241.2
 FORMCHECKBOX 
 Technical Progress Report      
 FORMCHECKBOX 
 Topical Report      
 FORMCHECKBOX 
 Final Technical Report (end of each phase)
 FORMCHECKBOX 
 Oral Annual Briefing/Project Review

X, Y
X
Q
Q
Q, F
A, O
Q
A
F
Y

1, 1
1, 1
1, 1
1, 1
1, 1
1, 1, 1, 1, 1
1, 1, 1, 1
1, 1, 1, 1
1, 1, 1, 1, 1
     

A, B
A, B
A, B
A, B
A, B
A, B, C, D, E
A, B, C, D 
A, B, C, D
A, B, C, D, E
     


FREQUENCY CODES AND DUE DATES:


A -
As Necessary; within 5 calendar days after events.


F -
Final; 90 calendar days after the performance of the effort ends.


Q -
Quarterly; within 30 days after end of calendar quarter or portion thereof.


O -
One time after project starts; within 30 days after award.


X -
Required with proposals or with the application or with significant planning changes.


Y -
Yearly; 30 days after the end of program year.  (Financial Status Reports 90 days.)


S -
Semiannually; within 30 days after end of program fiscal half year.

5. SPECIAL INSTRUCTIONS:


     

     

     

6. PREPARED BY (Signature and Date):



7. REVIEWED BY (Signature and Date):



(End of Solicitation)
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