Engine and Vehicle Development, Testing and Refinement with Production Intent
I. 
Overview of Requirements
The purpose of this contract is to provide the Environmental Protection Agency (EPA), Office of Transportation and Air Quality’s National Vehicle and Fuels Emission Laboratory (NVFEL), Advanced Technology Division with flexible engineering support related to the development of engines and vehicle systems with efforts focused on reducing emissions and improving efficiency (to lower carbon dioxide emissions) that can easily be transformed into full production.  Work shall include development, design, modification, fabrication, and testing support on engines, vehicle systems (i.e., hydraulic hybrid vehicles), subsystems, control systems, and fuel systems.  All engines, vehicle systems, subsystems, control systems, and fuel systems required to initiate work will either be commercially available, developed by the contractor, or furnished by the government.  It may be necessary to convert this equipment to alternate-fuel operation after acquisition.  Alternate fuels to be addressed will include alcohol fuels and may also include natural gas, DME, petroleum gas, and reformulated gasoline.  However, a large part of the work may include work with petroleum-based fuels.  It is expected that electronic control of engine and vehicle systems will be inherent in a majority of the work conducted. The main focus of the effort is to develop engines, vehicle systems, components, control systems, and fuel systems for use in normal production environments.

The contractor shall provide all personnel, materials, services, equipment, and facilities to perform work in response to written work assignments involving one or more of the task areas specified below.  In some cases the contractor may be required to perform certain tasks at the EPA National Vehicle and Fuel Emissions Laboratory (NVFEL) (i.e., in support of on-site testing, fabrication, and engineering assistance in the further development of conceptual systems).  The contractor shall provide sufficient backup equipment, personnel, and facilities to design, develop, modify, fabricate, test, calibrate, and perform engineering tasks on the requisite components.  In almost all cases, individual work assignments will involve a combination of these activities.

The contractor shall have experience and capability in developing, designing, fabricating, refining/calibrating, and testing of automotive components, including components used in engines, vehicle systems, subsystems, control systems, and fuel systems.  The potential exists that designs or prototypes submitted to EPA in the performance of this contract may be subjected to further development by EPA or its contractors.  This may be necessary in order to customize the component(s) for future applications in a production situation.  The component(s) may also be sent to another contractor for integration into a demonstration hybrid vehicle.

Work Assignments issued by the Contracting Officer shall require the contractor to further develop, refine, test, and optimize engineering ideas/projects involving conventional and alternate-fueled engines, vehicle systems, subsystems, control systems and fuel systems with emphasis on reducing pollutant emissions and increasing efficiency.

Specific directions regarding types of systems, types of tests, procedures, data handling and reporting will be defined and provided by written Work Assignments issued by the Contracting Officer.  All calibration of instruments shall be documented by the contractor and include any maintenance performed as required by ISO 14001 and/or ANSI standards. 

II.
Design Task 

The contractor shall perform design tasks as specified in individual Work Assignments.  The specific design tasks required in this contract may include designing any aspect of an engine, vehicle system (i.e., hydraulic hybrid vehicle), its components, subsystems, control systems, or fuel systems.  There is no requirement that these engines, vehicle systems, components, subsystems, control systems, or fuel systems be based on any past or existing production system.  These components and subsystems may be designed either independently or as integrated units.  Specific Work Assignments may include  (1) designing test equipment to evaluate engines, vehicle systems, components, subsystems, control systems, or fuel systems,  (2) development of a preliminary design including outline drawings and all information required to fabricate, assemble, and test the functionality of the concept hardware using rapid prototyping where practical, (3) designing a test plan to be performed either at the contractor’s facility or at the NVFEL by contractor personnel or EPA personnel for specific engineering tasks required in the issued Work Assignment with the intention of producing a system for normal production.

III.
Fabrication Task
The contractor shall have the capability to fabricate any necessary hardware required by the issued Work Assignment.  This type of work may include acquiring a solid block of aluminum and, machine from specifications, engine heads which will allow up to 4 valves per cylinder, various intake swirls, and direct injection for a compression ignition methanol engine.  The specifications (final dimensions) of the engine heads shall be approved by the EPA Project Officer prior to initiating work and may be derived from earlier design tasks.  Consideration will always be given to how the design will facilitate ease of production. 

IV.
Development/Refinement Task
The contractor shall perform development and refinement work  as specified in individual work assignments issued by the Contracting Officer.  Development and refinement tasks issued under this contract may include the following (1) modifications/adjustments made to a production or advanced concept engines, vehicle systems, or components to result in lower emissions and improved brake thermal efficiency; (2) adjusting the ignition timing of a spark ignition engine to determine what spark timing offers the lowest engine-out hydrocarbons and carbon monoxide levels; (3) adjusting the exhaust gas recirculation rates on the same or similar engine to determine what rate offers the lowest engine-out oxides of nitrogen levels; (4) calibration of a vehicle’s engine control system to achieve the lowest emission levels after a direct injection, spark ignited engine has been installed in the vehicle prior to chassis dynamometer testing.

V.
Testing Task
The contractor shall have the capability to perform testing as specified in work assignments on prototype subsystems in a laboratory configuration, before installation in a test engine system.   The majority of actual engine or component testing will include steady-state tests over various load and speed ranges to simulate actual or theoretical operation of engines in vehicles in use.  Specific attention will also be directed toward engine conditions which are representative of engine speeds and loads encountered on the chassis dynamometer tests EPA uses to determine emissions and fuel consumption performance.  Toward that end, simulated 1975 Federal Test Procedure (FTP) tests, simulated Highway Fuel Economy Tests (HFET) and special cycles (e.g., US-06) may be conducted.  Vehicle tests using both two-wheel and four-wheel drive chassis dynamometers may also be utilized with special emphasis given to the specialized cycles and test procedures used by EPA or portions thereof.  It is estimated the majority of these tests will be performed at 68( to 86(F, with some tests at specified high or low temperatures.  The contractor shall be responsible for obtaining and storing test fuels.

VI.
Data Requirements and Reporting
The contractor shall provide all data generated in the performance of Work Assignments, including all design drawings and any results or documents created during developmental tasks, to the Project Officer both in hard copy and electronic format (to be specified in individual Work Assignments).  The contractor shall distribute data and/or any information resulting from work performed under this contract only to the Project Officer and the Contracting Officer unless the Contracting Officer provides written approval for other distribution of data.  The format to provide information will be set forth in each Work Assignment approved by the Contracting Officer.

The contractor shall provide all data to the Project Officer, including any results and documents gathered during the design and fabrication phase plus any data accumulated during any aborted or rejected tests.

A final report will be submitted at the end of the work assignment.

VII.
Other Requirements
It is estimated that more than one work assignment will be issued by EPA over the proposed twelve (12) month base and each option period of performance.  The contractor shall be required to work on multiple work assignments concurrently.  Testing of prototype systems, components, subsystems, or control systems before installation on an EPA experimental vehicle shall be required at the contractor’s facilities.  Work assignments involving engines, vehicles systems components, subsystems, and control system installation and operation on a government supplied vehicle may occur at the contractor’s facility or at the NVFEL in Ann Arbor, Michigan.  Access to the EPA facilities shall be allowed, if required, as part of a work assignment and to familiarize EPA personnel with the installation and operation of the component and/or system.  When access to the EPA facilities is required, the contractor shall contact the EPA Project Officer who will arrange for an escort and the issuing of identification badges identifying them as contractor personnel.

A weekly meeting with the EPA Project Officer at the National Vehicle and Fuel Emissions Laboratory in Ann Arbor, Michigan will be required for each Work Assignment, with one of those meetings likely to occur during the design phase.  Conference calls (either video or voice) may occur more frequently and will involve each team assigned to a particular Work Assignment.

