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TOPIC # 11:  Concept Development and Systems Engineering Plan 

1.  OBJECTIVE:  Under this topic, the Government invites proposals to design, develop, integrate, and demonstrate on a vehicle, advanced on-board power and energy architectures for existing US Army combat vehicles.  Under this topic, the successful offeror is required to develop a demonstrator vehicle that integrates advanced power and thermal management architectures and components.  Additionally, the vehicle demonstrator will integrate Auxiliary Power Units (APUs) and advanced batteries in accordance with the Common Modular Power System (CMPS) General Performance Specification (GPS).  Platforms of immediate interest to the Army are the Abrams Main Battle Tank (MBT) and the Bradley Fighting Vehicle System (BFVS), but may extend to other existing Army ground systems.  All proposals must meet the requirements listed in the Program Description below, as well as provide the following:

A.
Detailed open system conceptual design(s)
B.
System engineering management plan
C. Risk mitigation plan(s) if the demonstrator vehicle cannot be provided by the government
2.  PROGRAM DESCRIPTION:  The Army is planning to transition the current combat vehicle fleet to operate within an FCS Net-centric environment.  This effort will provide technology solutions to mitigate the risk of such a transition and by developing a demonstrator vehicle to validate performance of technologies for the transition to a Future Combat System (FCS) Net-centric environment.  This announcement seeks a solution incorporating the following features:

A.  Non-primary Power System:  Current vehicle platforms lack the ability to produce electrical power with the main engine turned off.  A non-primary power system (NPS) is required to provide power and energy to support engine-off mission scenarios.  The NPS is defined as small power generation system coupled with the vehicles energy storage system.

(i)  Power Generation:  Provide a small power generation system that meets the Common Non-primary Power System (CNPS) Annex of the CMPS GPS.  This annex defines the approximate space and weight claims available for the power generation system on current combat platforms as well as defines the appropriate output power specifications and operating environments (included in Appendix A).  This program shall focus on technologies that increase systems power density, reduce exhaust noise and temperature, and improve combustion of small diesel engines.  The minimum requirements for power generation are stated in the CNPS Annex of the CMPS Spec of Appendix A.

(ii)  Energy Storage:  Existing Energy Storage Systems (ESS) designed for silent watch missions cannot meet the Army needs for a safe and reliable system as power demands increase.  Improvements in electrical and thermal performance, safety, reliability, optimized ESS management system, and containment of the ESS are required for high-power and high-energy systems.  Development and integration of new materials and electrolytes in order to improve ESS safety by preventing cell venting and shorting that may lead to flames and fire due to overcharging or object penetration are important considerations.  Furthermore, the use of such new materials must result in ESS that are suitable to: 

(a)  withstand all shock and vibration tests specified in MIL-STD-810 

(b)  operate in the temperature range of -400 to 1400 Fahrenheit 

B.  Thermal Management: Current heat rejecting systems are limited by space and capability.  This effort requires the integration of advanced thermal management systems capable of cooling power electronics (additionally heating, ventilation and air-conditioning (HVAC) systems are highly desired).  The requirements include replacing existing hydraulically powered thermal management systems and insufficient heat exchangers, increasing power electronics coolant temperatures to 212o F, increasing the cooling capacities (heat flux) of power electronics up to 400 w/cm2, and adding advanced waste heat recovery systems.

C.  Power Management: Current power management systems are limited to low voltage buses with manual control of both sources and loads.  This effort requires the integration of an intelligent power management system that dynamically controls all sources and loads (high and low voltage) as well as provides data for Condition Based Maintenance (CBM).  This system must also provide enough flexibility and adaptability for integrating power sources with strategic fault management.  An advanced power management system, at a minimum, must include tolerant control/status networks, DC/DC converters, AC/DC inverters, point of load controllers, electrical power switches, power buses, power management software, and voltage regulators.

D.  On-board Vehicle Power and Energy System Integration:  This program requires that the contractor shall have the capability to fully integrate, test, maintain and upgrade existing Army ground combat systems (platforms of immediate interest to the Army are the Abrams MBT and the BFVS, but may extend to other existing Army ground systems.)  The contractor must have the onsite capability to integrate all of the above technologies into a complete on-board power and energy advanced system architecture.  The advanced system architecture shall be demonstrated at a minimum of Technology Readiness Level (TRL) 6 (Appendix B).  The system shall conform to all the requirements of the CMPS GPS including the Power Management Application Programming Interface (PMAPI)*.

*The Power Management Application Programming Interface (PMAPI) is a software specification which promotes communication between separate software programs through use of a well defined interface.  The PMAPI is a software standard which lists a set of function calls and their appropriate inputs, outputs, and well defined actions related to power management on vehicles.  It is planned to incorporate thermal management data into the existing PMAPI, resulting in a Power and Thermal Management Application Programming Interface, (P&TMAPI).  Software written in accordance to an API promotes interoperability as the format of the data and results of commands listed in the API are specified in advance.  All programs which adhere to the standard should behave in a known fashion and interact properly, even if written by different vendors.  This promotes a modular approach to integration of hardware and software, with a well defined architecture permitting addition and deletion of hardware and software to suit individual vehicle and mission needs.  Additionally, an API, which defines the underlying functionality of the system without specifying the manner of implementation of that functionality, helps minimize the obsolescence which results from technological advances.

Note that the Government will consider only those proposals that address all of the objectives (1a, 1b, 1c) and all of the elements of the program description identified above.  Proposed projects that omit one or more of the above criteria, will not be eligible for award under this topic.  

3.  Project Duration and Estimated Maximum Funding Available.  

A.
Duration:  Estimated 24 months

      B.   Estimated Funding Available:  $19.7 M as follows:

1 Maximum government funding available for FY08 is: $5.7 M

2 Maximum government funding available for FY09-10 is $14 M

     C.  The Government anticipates only one contract will be awarded as a result of this topic.

4.  additional NOTES/CONSIDERATIONS.  

a.  There are no International Trade Agreement Regulations (ITARs) restrictions specifically identified in the subject BAA W56HZV-05-R-BAA1 or Topic 11 for "Concept Development and Systems Engineering Plan."  However, we anticipate that the Government will need to provide technical data that is covered by ITARs; the specific type/kind of data is unknown right now, and is dependant on what Government provided information may be requested by the successful offeror.  Additionally, we anticipate that the resulting work product of the award under this topic will also be subject to ITARs.  ITARs are statutory requirements and the responsibility of the contractor to ensure compliance.

b.  Government Documents:

(i)  The following Government document referenced in “General Performance Specification For The Common Modular Power System,” Topic 11, Appendix A is provided as Appendix C

MEP-STD-001, Export Power, Vehicle Mounted, Tactical, Alternating Current Up To 30 Kilowatts (page 2 of the GPS/CMPS).
(ii)  The following Government document referenced in “General Performance Specification For The Common Modular Power System,” Topic 11, Appendix A is provided UPON REQUEST from DoD Contractor(s) via email to the Contract Specialist AND the Contracting Officer as follows:
Pamela.J.Thornton@us.army.mil and David.A.Henderson1@us.army.mil 

TARDEC Registration Number 16974, Vehicle Electronics (Vetronics) Power And Grounding Design Guidelines (page 3 of the GPS/CMPS)
(iii)  The following Government documents referenced in “General Performance Specification For The Common Modular Power System,” Topic 11, Appendix A, the requirement to comply with these is hereby DELETED:


FCS 786-32099, High Voltage Electric Power Characteristics (page 3 of the GPS/CMPS)


FCS 786-0000102150, Power Management API Specification (page 3 of the GPS/CMPS)
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