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Pursuant to DOE Grant DEFG05-970R22584 and TRI SCAQMD Contract No. 97098, this 
is the Quarterly Technical Progress Report for the Near and Long Tern Eficiency 
Improvements to Natural Gas Heavy Duty Engines. 

I. Contractor Competition Selection Committee Composition 

The Selection Committee was made up of the following people, whose agencies are listed: 

0 Mr. Stephen Goguen, U.S. Department of Energy, with advice from Mr. 
Ronald Graves, Oak Ridge National Laboratory and Mr. Brent Bailey of the 
National Renewable Energy Laboratory 

Ms. Alissa Oppenheimer, Gas Research Institute, with advice from Ms. 
Rajaena Gable also of the GRI. 

0 Ms. Cindy Sullivan, South Coast Air Quality Management District with advice 
from Mr. Jerry Weins of the California Energy Commission 

0 Mr. William Peerenboom, Trucking Research Institute, with advice from Mr. 
Victor Suski, of the American Trucking Associations. 

II. Proposals 

The Selection Committee reviewed proposals from four major engine manufacturers; namely, 
Caterpillar, Cummins Engine Company, John Deere and Mack Trucks, Inc. All proposals 
met the basic criteria set forth in the Request for Proposal, a copy of which is contained as 
Appendix 1 to this report. 

HI. Selection 

The Selection Committee principals from DOE, GRI and TRI met briefly on May 16 at the 
office of Steve Goguen to preliminarily discuss the proposals, and as a result, 
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questions were asked of the competitors; specifically their expected market for the enhanced 
heavy duty engines and the duty cycles of vehicle segments being targeted for these engines. 
AU competitors replied to these questions in a timely manner. 

On June 17, 1997, all principals conducted a conference call to evaluate and select proposals. 
Each proposal was discussed in detail, and the committee members individually reported 
their evaluation scores. As a result of these deliberations, three of the competitors were 
selected to receive offers of funding for their proposals for tasks 1 and 3 of the FWP, with 
the expectation that as additional funds were added, Tasks 2 and 4 would be funded, and 
later, Tasks 5 and 6,  depending on the success and promise of earlier work. 

Companies selected were, Cummins Engine Company, John Deere and Mack Trucks Inc. 
Letters of notification were sent to these companies, and Mr. Goguen personally notified 
Caterpillar of the selection results. 

IV. FollowUp 

To follow up the selections, each of the selected companies was invited to make a 
presentation to two selection Committee members, Ms. Oppenheimer and Mr. Peerenboom, 
at the GRI headquarters in Chicago on July 18, 1996. The purpose of these presentations and 
follow on discussions was to finalize Statements of Work, and work out initial details of the 
contract process through which TRI would enter into contracts with the engine companies to 
perform the work and report progress. As a result of these meetings, each company agreed 
to provide a "final" statement of Work to cover Tasks 1 through 4 of the RFP, and to submit 
proposed contract language to manage the Intellectual Property and Patent issues which might 
reasonably be expected to arise in the negotiation process. 

v. status 

All finalist contractors have submitted final budgets. These budgets are provided as Appendix 
2 to this report, as directed in the Grant. Budgets are presented on DOE F 4620.1 (04-93). 
account for all finding within the TRI Grant Item G.5, "Subcontracts. " These budgets 
account for cost share finds being contributed by contractors. It is expected that the 
contracting process will be completed in the month of October, and work will commence 
shortly thereafter. 
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REQUEST FOR PROPOSAL (RFP) 

SUBJECT: TRI, DOE, SCAQMD, GRI: NATURAL GAS ENGINE ENHANCED 
EFFICIENCY PROGRAM 

SUMMARY: 

Trucking Research Institute (TRI) in cooperation with the Department of Energy Office of 
Heavy Vehicle Technologies (DOE), South Coast Air Quality Management District 
(SCAQMD), and Gas Research Institute (GRI), requests proposals designed to support the 
Natural Gas Engine Enhanced Efficiency Program. This effort, which contains Programs A 
& B, is designed to fund projects that advance both the part and full load fuel efficiency of 
heavy-duty (250 hp plus) natural gas engines. 

Approximately $1.2 million will be available in Program A to fund up to three projects. 
These projects may target either or both near-term, and longer-term engine efficiency goals 
in addition, it is possible that one of the projects funded under Program A will be selected 
for additional funding for up to 42 months under Program B. Program B funding amounts 
are to be determined. 

DATES: To guarantee consideration, proposals must be received by Wednesday, April 30, 
1997. Proposals shall be considered as meeting the deadline if they are either received or 
postmarked on or before the deadline date. Proposals which do not meet the deadline will 
not be considered. 

ADDRESSES: Proposals must be sent to William Peerenboom, Vice President, Trucking 
Research Institute, 2200 Mill Road, Alexandria, VA 223 14-4577, 703/838-1966. 

SUPPLEMENTARY INFORMATION: 

1. BACKGROUND AND PURPOSE 

Spark-ignited natural gas engines suffer an efficiency penalty in comparison to compression 
ignition diesel engines. This is especially true under part load operation, and/or duty cycles 
such as those found in urban transit, refuse haulers and, pickup and delivery truck 
applications. This efficiency penalty is a barrier to the use of natural gas. However, urban 
environments are where natural gas vehicles can have the greatest impact on air quality, as 
well as positively impacting our energy security position by reducing the use of imported 
petroleum products. 

In order to make natural gas more attractive in urban applications, the overall efficiency gap 
between natural gas and diesel engines must be decreased. Therefore, TRI, in cooperation 
with the DOE, SCAQMD and GRI, is undertaking a multi-phase, multi-year program to 
conduct the research necessary to make significant thermal efficiency improvements to heavy 
duty natural gas engines. 
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Engine companies have pursued a variety of technical approaches to the development of 
natural gas engines. Overall, tremendous strides have been made in natural gas engjne 
technology. 

Program A of the TRI, DOE, SCAQMD, GRI research program seeks to assist engine 
OEM’s in realizing additional near-tenn (12-24 months) efficiency gains based on the use and 
refinement of what are expected to be relatively well understood technologies. In addition, 
Program A funding can be used by an engine OEM to transfer existing technology, that 
meets the goals of Program A, as outlined in the table below, to another engine size or 
family. Overall, a successful Program A project will result in a production ready heavy duty 
(250 hp plus) engine that meets or exceeds the goals outlined in the Table A below, and 
which is of an appropriate configuration to be utilized in one or more of the urban markets 
mentioned above. 

Phase II of the program is a longer term (42 - 54 months) effort that will push the engine 
manufacturers and their partners to explore more far reaching, less-proven technologies. The 
longer-term concept is to design, and bring to commercial viability, a technologies. The 
long-term concept is to design, and bring to commercial viability, a heavy-duty (250 hp plus) 
natural gas engine which will compete with the DOE target of the LE-55 engine. The LE-55 
is seen as a high efficiency (approaching 55% thermal efficiency), very low-emission, diesel 
engine. Innovation and practically of approach will be significant factors in the evaluation of 
proposals submitted under Phase 11. 

The following are the target efficiency goals established for the near and the long-term 
programs: 

Program A Engine Efficiency Goals 

% Full Load Engine Efficiency (% , LHV) 

10-20% 26-30 % 

Program B Engine Efficiency Goals 

% Full Load Engine Efficiency (%, LHV) 

10-20 % 32-36% 

40-60 % 40-46 % 

80-100% 48-55 % 
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These goals are to be met at engine speeds ranging from 800 to 1800 rpm. The resulting 
engine torque rise and performance curve characteristics should closely match those of the 
base diesel engine to ensure compatibility with existing transmission vehicle designs and 
vocations. Any significant changes in engine torque and speed characteristics should be 
explained. 

Finally, while the project seeks greater efficiency, it also seeks to maintain the outstanding 
emissions profile that natural gas is capable of. Therefore, the engine(s) produced under this 
effort must be capable of meeting California Air Resources Board (CARB) optional NOx 
emission standards for heavy-duty engines. (2.5 grams NOx or below). Engines that are 
capable of meeting more stringent emission standards will receive additional merit in 
evaluation. 

II. AVAILABILITY OF FUNDS 

Under Program A approximately $1.2 million in funding is available (SCAQMD funding is 
contingent on their governing Board’s Final approval to be decided in February, 1997). 
From this funding up to three respondents may be funded to complete Tasks 1 and/or 2, 
discussed below, and to possibly undertake Tasks 3 and 4 also discussed below. It is 
mandatory that each proposal leverage a minimum of 40% cofunding complement to the total 
project budget. Cofunding may include in-kind services that are critical to project success. 
After Program A, it is possible that one or more of the Program A projects will be selected 
for additional funding for further development work, for a period of up to 42 months Le. 
Program B. Funding and cofunding requirements have not been determined for Program B. 
However the cofunding percentage require will not exceed 40%. 

Teaming and partnerships are encouraged, however, it is recommended that a heavy-duty 
engine manufacturer be the prime on any given proposal. 

Ill. SCHEDULE 

Proposals must be postmarked or received at TRI no later than April 30, 1997. The offer 
contained in the proposal shall remain effective through July, 1997. All proposals submitted 
by the published deadline will be reviewed and considered. Selection announcements will be 
made on or before June 15, 1997. Budget allocations and project periods may be negotiated 
to fit the particular needs of the Natural Gas Engine Enhanced Efficiency Program. Neither 
TRI, nor any of the other partners will engage in discussion regarding general or specific 
details of the proposals after April 30,1997. The selected recipients will be contacted by 
telephone. 

IV. DELIVERABLE3 

Program A 

NOTE: This program includes an exclusively near-term track (comprised of Tasks 1 and 3) 
and a longer-term track (Task 2 and 4). Respondent may elect to submit proposals limited to 
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either or both of these developments tracks. 

Tasks I and 2 (Months 1-6) Plan Development and Competitive Selection 

Task 1: Engine companies and their partners will develop/plan, evaluate, and 
analytically prove the near-term strategy/technical approach that will be used to achieve 
improved part load efficiency in an up to 24 month period. During Task 1,  TRI will 
maintain close contact with the engine manufacturers to monitor their planning progress, 
keeping the principals informed, and provide whatever further guidance may be requested. 

Task 1 Deliverables: A comprehensive, documented discussion of how near-term part 
load efficiency gains will be made and applied to a production ready prototype natural gas 
engine. 

Task 2: Respondents must develop and discuss strategies that will achieve the longer 
term natural gas engine efficiency goals as outlined in the table above. 

Task 2 Deliverables: A preliminary strategy, analytical discussion, work plan and 
schedule for the longer-tenn program. 

On receipt of the Task 1 and 2 Deliverables, TRI will administer a competitive 
evaluation, in cooperation with representatives of DOE, SCAQMD and GRI, utilizing the 
input of such other neutral but technically qualified parties such as the ATA Engineering 
Department, the California Trucking Association and others who may be deemed useful by 
the principal evaluators. On the basis of this competitive evaluation, the project(s) with the 
greatest potential to meet the objectives of the program will be selected for additional 
research funding to complete Tasks 3 and/or 4 discussed below. 

Task 3 Prototype Engine Production and Task 4 Additional Longer-Term Research 

Task 3: The selected respondent(s) will produce the prototype near-term enhanced 
natural gas heavy duty engine outlined in Task 1. (18 month duration) 

Task 3 Deliverables: A prototype engine(s) which will receive advanced development 
testing at an appropriate facility. 

Task 4: Continue research and development of an engine which will meet the 
longer-term goals outlined in Table A above. (6 months duration) 

Task 4 Deliverables: A comprehensive, documented discussion of how longer-term 
part load efficiency gains will be made and applied to a production ready prototype natural 
gas engine 

On receipt of the Task 3 and 4 Deliverables TRI will administer another competitive 
evaluation, in cooperation with representatives of DOE, SCAQMD and GRI, utilizing the 
input of such other neutral but technically qualified parties such as the ATA Engineering 
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Department, the California Trucking Association and others who may be deemed useful by 
the principal evaluators. On the basis of this competitive evaluation, the project with the 
greatest potential to meet the objectives of the longer-term program will be selected for 
additional research funding to complete Phase 11 Tasks 5 and 6 discussed below. 

Program B 

Tasks 5 and 6 Advanced Engine Work (42 months duration) 

Task 5: Purpose: During this task, the selected manufacturer will carry out research, 
planning and development (including analytical analysis/modeling) of the significantly 
advanced fuel efficient heavy duty natural gas engine which will follow the LE-55 Program 
goals. TRI will continue to manage grant and cooperative funds, and continue liaison with 
the manufacturer and principals throughout this phase, administering funds, and keeping all 
concerned informed. 

Task 5 Deliverables: Monthly progress reports and a DRAFT final report at the 
conclusion, which shall coincide with the completion of Task 6 and the delivery of the first 
prototype LE-55 engine. 

Task 6: The selected respondent(s) will produce the prototype longer-term enhanced 
efficient natural gas heavy duty engine outlined in Tasks 2, 4 and 5. 

Task 6 Deliverables: A prototype engine, which will receive advanced development 
testing at an appropriate facility. 

Project Timeline 

Natural Gas Vehicle Energy Efficiency Improvements 
I 
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NOTE: A respondentheam may chose to submit proposals that address only Tasks 1 and 3 of 
Program A, or only Tasks 2 and 4 of Program A. This approach is entirely acceptable as the 
strategies and technologies used in Task 1 and 3 may well be radically different from those 
used in Tasks 2 and 4. A team may also chose to submit a proposal that addresses all four 
Tasks under Program A. However, there must be demonstrable success in Tasks 1 and 3 in 
order for the team to be considered for Program B. In addition, respondents should recall 
that Program A funding can be used to transfer existing technology, that meets the goals of 
Program A as outlined in the table above, to another engine size or family. Funding levels 
and schedules will be adjusted accordingly. 

V. PROPOSAL REQUIREMENTS 

Format 
The proposal shall include a cover page which includes: Name of applicants), contact person 
@hone/fax/e-mail), name of proposal, and a maximum 500 word summary of the proposed 
project. Applicants must submit ten (10) copies of the proposal. All proposals will be given 
equal consideration in review, so clarity and brevity are preferred. A length of twenty (20) 
unbound single-sided, double-spaced pages of text (plus appropriate tables, graphs, drawings, 
and resumes) is suggested. 

Content 
The proposal shall contain an executive summary, work plan, schedule and budget 
breakdown (including total budget, amount of funding requested, and co-funding 
documentation). The proposal should contain, but is not limited to, a comprehensive plan for 
attaining each of the required deliverables outlined in Section IV above. Additional 
deliverables may be suggested in the proposal. 

Project Management 
All proposals must identify a responsible and capable project manager or entity. A single 
point of contact for on-going work must also be identified. 

Reporting 
All projects will be required to meet the reporting guidelines of the funding partners, which 
include submission of monthly status reports, and periodic site visits/meetings with funding 
partner managers. The collection and reporting of sensitive data will be treated accordingly. 
A final report will be required. Additional reporting requirements, if any, shall depend on 
the nature of a given project. 

VI. EVALUATION CRITERIA 

Understanding of project purpose and goals (20%) 

Viability of technicaI approach and strategy (40%) 

Ability to meet project schedule (10%) 
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Composition and commitment of project team (10%) 

Ability to cost-share (20%) 
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