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SECTION I –FUNDING OPPORTUNITY DESCRIPTION tc " SECTION I - FUNDING OPPORTUNITY DESCRIPTION "
1.1  SUMMARY  tc "1.1      SUMMARY  " \l 2
The Department of Energy (DOE), National Energy Technology Laboratory (NETL), on behalf of the Office of Energy Efficiency and Renewable Energy’s (EERE) Building Technologies Program, is seeking applications for innovative technologies that have the potential for significant energy savings in residential and commercial buildings, by supporting projects that advance energy efficient equipment, envelope, and whole building technologies.  The objective is to accelerate high-payoff technologies that, because of their risk, are unlikely to be developed in a timely manner without a partnership between industry and the Federal government.
NETL intends to select for award a number of cooperative agreements to ensure that the Building Technologies Program Research and Development portfolio sufficiently addresses building component, subsystem, and system technologies that can be readily applied to new and existing buildings. It is estimated that approximately $11 million will be available for an estimated maximum of 14 awards under this funding opportunity.  Projects may be proposed with performance periods between 10 months and 3 years.  Awards with durations more than approximately 12 months may be partially funded in future fiscal years, dependent on the availability of funds.
1.2  BACKGROUND INFORMATION  tc "1.2      BACKGROUND INFORMATION  " \l 2
The United States consumes roughly 97 quadrillion Btus (quads) of primary energy per year.  The Nation’s 87 million homes and commercial buildings consume 36% or 34.2 quads of this total.  Buildings also use two-thirds of all electricity generated nationally.  More than $230 billion is spent each year in the U.S. to provide heating, cooling, lighting and related energy services for buildings.  Even if the energy intensity of buildings remains constant, as more buildings are constructed, energy consumption and associated economic and environmental costs will continue to escalate.  Energy consumption in buildings is a major cause of acid rain, smog, and greenhouse gas emissions in the United States, representing 35% of carbon dioxide emissions, 48% of sulfur dioxide emissions, and 21% of nitrogen oxide emissions.

One of the primary challenges to achieving efficiency in the building sector is the fragmentation of the industry.  The building industry encompasses literally thousands of different businesses and millions of individual decision makers.  Developers, designers, builders, utilities, engineers, and occupants pursue objectives, which often are at cross-purposes.  Also, unlike the transportation sector that is dominated by a few major firms responsible for final assembly and product delivery, the building sector has hundreds of thousands of builders who put together individual components into complete structures.  As a result, product integration is less than optimal and the number of decision makers that must be influenced to achieve change is much greater.  This is a risk-averse industry that has been slow to adopt new technologies and embrace change.

Another consequence of this fragmentation is that the building industry spends relatively little on research and development.  The industry is dominated by small firms that can ill afford research programs, and competition between small business firms effectively prevents coordinated or integrated research.  Research and development expenditures for the buildings sector as a whole are an order of magnitude less than the national average.  Given the importance of current energy consumption and projected growth in the buildings sector, maintaining and growing a vital research program for efficient and affordable buildings is critical to the success of the Department’s overall strategic goal of increasing the efficiency and productivity of energy use.

Research by the Department in the buildings area fills three needs.  First, the Department can provide the critical mass necessary to accelerate progress in an area under limited investigation by the private sector.  Second, in many cases, important research would not occur at all in the absence of the Department’s efforts due to the fragmented nature and short-term focus of the buildings industry.  Third, it provides industry with objective analysis on new technologies and techniques to reduce barriers to new technology adoption.

The Building Technologies Program, (BTP), manages the bulk of the buildings research done by the Department and is supporting this funding opportunity announcement.

In order to insure that its research meets critical needs, BTP has facilitated an industry-led effort to develop a series of technology road maps for various sectors of the building industry.  Road mapping creates a shared vision among diverse groups within each sector and provides a framework for cooperative technology development efforts and market transformation activities.  It also serves to align government R&D resources with the high-priority needs identified by industry.

The technology development portions of the road maps serve as a guideline for focusing the statement of needs for this funding opportunity.  BTP-facilitated industry road maps are currently available for four sectors: lighting, windows, commercial buildings and building envelopes.  BTP also recognizes an industry-developed road map for heating, ventilating and air-conditioning (HVAC) developed by the Air-Conditioning and Refrigeration Institute.  In addition, BTP is participating in the road mapping efforts for the Presidential initiative Partnership for Advancing Technology in Housing (PATH).  PATH covers a wide scope of issues in housing, including durability, affordability, disaster resistance, and worker safety, as well as energy efficiency. 

This funding opportunity is the fifth to be conducted by BTP focusing on research and development in the building sector.  However, because of organizational and budgetary alignments within DOE’s Office of Energy Efficiency and Renewable Energy (EERE), several buildings-related technology topics are within the sole purview of other programs within EERE.  Therefore, this funding opportunity announcement specifically excludes the following generic categories of equipment and technologies: 1) fuel-fired (e.g., oil,   natural gas and biomass) furnaces and boilers for space heating, 2) fuel-fired heat pumps, chillers and air-conditioners, 3) on-site electric generation except for building integrated renewable energy sources, except for the community based combined heat and power system 
need (Program Area Of Interest 4.1.5) described in Section 1.3, page 12 of the original Funding Opportunity Announcement, 4) any system using a fuel-fired prime mover (heat engine) such as engine-driven air-conditioning and/or heat pump systems and 5) desiccant systems other than total enthalpy exchange devices (e.g., ventilation total energy recovery systems).

References:

Information about advanced building technologies, systems and partnership opportunities that promote energy efficiency, renewable energy and pollution prevention is at URL http://www.eree.energy.gov/buildings/
Technology road maps and supporting documents are available at URL http://www.eere.energy.gov/buildings/documents/#technology%20roadmaps 
The latest information on the PATH roadmaps can be found at 

 HYPERLINK www.PATHNET.ORG
 http://www.pathnet.org/sp.asp?mc=library_roadmaps 
Information on Financial Assistance regulations can be found at URL http://www.netl.doe.gov/business/index.html
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TECHNOLOGY MATURATION STAGES

This funding opportunity announcement covers research in four technology maturation stages: Technology Maturation Stage 2 involves applied research and analysis; Technology Maturation Stage 3 involves exploratory development (non-specific applications and bench-scale testing); Technology Maturation Stage 4 involves advanced development (specific applications and bench-scale testing); and Maturation Stage 5 involves engineering development (pilot-scale and/or field testing). 

Many of the needs identified in the Program Areas of Interest are described in terms of technology products.  Similarly in this section, the stages of maturity for a given technology are also described in product terms.  Such descriptions are not meant to indicate that only projects which directly result in a marketable product are sought in this funding opportunity.  Progress towards meeting many of the identified needs can be made by advancements in enabling technology or basic knowledge and information. For the purposes of this funding opportunity, research to produce generic technology, knowledge and information is considered to be applied research as defined in this section.

The technology maturation stages eligible for this funding opportunity announcement are Stages 2-5, and each stage is defined below:

Technology Maturation Stage 2 - Applied Research
Scientific principles are demonstrated, a need is identified and the technology shows potential advantages over commercially available, consumer preferred technologies.  For enabling technologies there is a clearly identified mechanism, or path, for technology transfer to product(s).  In the case of basic knowledge and information, there is a need identified and the research offers potential improvements over the current knowledge base.

Technology Maturation Stage 3 - Exploratory Development
Applicant has a product concept and addresses a priority Energy Efficiency need.  Technology must show potential advantages over commercially available, consumer preferred technologies and technical feasibility is shown through limited, component bench-scale testing.  Offeror must also demonstrate knowledge of similar technology research and development activities taking place within other Federal agencies, universities, industry, or international organizations.

Technology Maturation Stage 4 - Advanced Development
Applicant has conducted bench/laboratory scale tests to move product concepts into laboratory scale prototypes capable of accomplishing a specific application.  Technology must show clear advantages over commercially available, consumer preferred technologies, and alternative technologies.

Technology Maturation Stage 5 - Engineering Development
Applicant refines the prototype system to test design features and performance limits, constructs a working prototype/system and performs field testing in a representative or actual application or setting.

PROGRAM AREAS OF INTEREST  

There are four general areas of interest for this funding opportunity: (1) Building Envelope; (2) Space Conditioning, Water Heating and Appliances; (3) Lighting; and (4) Whole Buildings.  Applicants must select and target only one (1) Area of Interest per application.  A separate application must be submitted for each technology or technical approach targeted under a single area of interest.  Any single application that offers two or more technologies or technical approaches will be rejected without discussion and will not be evaluated for funding. 

Applications from the same applicant that appear nearly identical (e.g. different only to the extent of operational or experimental variations) in the view of the DOE Project Manager will be rejected, with one retained as representative of the group.  This applies whether the applications are in one Area of Interest or multiple Areas of Interest.  The single application retained for evaluation will be evaluated in the Program Area of Interest that the DOE Project Manager determines is most appropriate.  Descriptive information on each of these four Areas of Interest is provided in the following paragraphs:
1.0
BUILDING ENVELOPE
Building envelopes consist of the windows, walls, roofs, foundations, and other elements that comprise building exteriors and/or enclose conditioned spaces.  Building envelopes are the primary factor governing the heating, cooling, and ventilation requirements of buildings and also influence electric lighting requirements.  Thus, building envelopes influence about half of building energy use.  All building envelope components have direct impact on peak loads and are linked to electricity reliability for electric powered space conditioned buildings.

Substantial energy savings can be achieved through improvements in the materials, components, and systems that make up building envelopes and in the related design and construction processes.  There is a need for improved envelope performance in terms of heat losses and gains, infiltration, daylighting availability, etc., through advanced component technology, systems integration and an improved understanding of the basic processes governing envelope performance. 

1.1
Building Materials and Envelope Systems
The Building Envelope Technology Roadmap identifies technology research needs in four generic RD&D areas: materials, systems, process/design and performance.  Over 120 individual research activities are identified, grouped into 34 categories within the generic RD&D areas.  BTP-supported research will focus on those categories and activities in the roadmap that have the greatest national energy impact and which are not currently being fully addressed, consistent with public policy regarding the role of Federal R&D.  

The following areas were identified as being important research areas at a DOE hosted roadmap implementation meeting in December 2002 with a broad range of stakeholders in attendance.



1.1.1 
Roofs and Attics

DOE would like to develop a broader range of roofing products that reduce heat gain while maintaining consumer-appealing colors for the residential market.  The roof/attic system in residential housing accounts for approximately 2.5 quads of energy per year.  The next generation roof system could save a significant amount of the energy of current systems and save consumers substantial remodeling costs.  Residential roofs are the least durable component in residential construction, requiring replacement approximately every 12 years on average and adding huge amounts of waste to our landfills.  Residential roofs contribute greatly to peak electricity demand and the utility infrastructure.  

1.1.2 
Above Ground Walls
Advanced wall systems such as Structural Insulated Panels, Insulated Concrete Forms, Six Inch Wood Studs, Advanced Steel Studs, Exterior Insulation Systems, and others have not reached critical mass in the building industry to move the average thermal performance of walls being built every year in the US economy. DOE is interested in developing higher performing above grade walls that are market viable with reduced costs, ease of installation, and other attributes that can lead to significant energy savings.

1.1.3 Foundations and Floors
An assessment of the energy savings potential of upgrading building foundations found that as other building components are upgraded, the portion of energy loss through foundations will become one of the larger areas and significant energy could be saved through widespread adoption of foundation wall and slab-edge insulation.  Major "show stoppers" to progress in this area has been a) the increasing resistance by some Pest Control Operators when foundation insulation is in contact with the soil and b) the difficulty of insulating below grade spaces without creating a moisture problem.  Poorly designed and/or installed insulation systems can enhance the probability of moisture problems by creating locations in the envelope where condensation can occur or high levels of relative humidity can persist for extended periods of time.  DOE is interested in new products or techniques that can offer retrofit opportunities as well as greater acceptance of new construction applications.

1.1.4
Interface Systems
This is defined by three priority interfaces: fenestration interfaces, wall/roof interfaces, and wall/foundation interfaces.  There is a need to develop and validate existing and new technologies and materials that can improve the energy efficiency and water penetration and moisture control performance of these interfaces and other penetrations.  Specifically, products that act as an air gasket, vapor repellent, and termite shield need development. 
1.2
Windows

The Window Industry Technology Roadmap identifies over 60 research priorities, grouped into eight generic research areas: imaging, energy production and supply, light transmission, insulation, analytical tools, manufacturing, design, and electronics.  BTP-supported research will focus on activities which closely align with the roadmap and which have the greatest national energy impact, consistent with public policy regarding the role of Federal R&D.

The following areas were identified as being important research areas at two recent DOE hosted roadmap implementation meetings, December 2002 and October 2003, with a broad range of stakeholders in attendance.


1.2.1 
Glazing Systems with Dynamic Solar Control 

Dynamic windows in commercial buildings offer the potential to reduce cooling loads while maximizing the effective use of daylight to reduce lighting loads.  Dynamic windows in residential buildings offer cooling load reductions in the summer and provide passive heating in the winter, and are most viable in mixed climates and northern climates.  Dynamic windows can directly reduce peak demand loads and if equipped with active control can be integrated into energy management systems including possible interface with “real time electricity pricing” schemes.  There exists the need to enhance the development of window glazing systems that incorporate dynamic solar controls.


1.2.2 
Highly Insulating Products
A significant number of technical options exist allowing the manufacture of highly insulating or low "U" value windows, with several designs currently commercialized.  Most of these products have not seen greater widespread market acceptance due to barriers such as high cost, added weight, and thicker Insulating Glass Units (IGUs).  DOE studies have demonstrated that significant energy savings can be realized if more efficient windows could be developed addressing these "market barriers," including market viable costs.  DOE is interested in projects that could advance highly insulating products technically, while addressing market barriers.


1.2.3 
Glazings with Very Low Solar Heat Gain Coefficients (SHGCs)
DOE studies show that windows with very low "fixed" SHGCs can offer significant energy savings in warmer climates, while drastically reducing peak electric energy demand.  There is the need to develop products with the absolute lowest SHGC for glazings (with acceptable light transmission) that are protected in an IGU, as well as for unprotected single glazings.  

1.2.4
Daylight Control and Redirection Technologies
New static and dynamic light redirection and control technologies need to be developed.  These technologies would address the current challenges of controlling glare while admitting enough light to daylight a deeper room cross-section than is practiced today, e.g. extending "natural lighting" up to 30 feet from the perimeter.  DOE is also interested in projects to monitor and field test the energy savings of advanced daylighting projects.  However, since this type of effort would be in a more advanced maturation stage (i.e., Maturation Stage 5 or beyond) a greater cost share would be expected (ref. Section 3.3).


1.2.5 
Advanced Façade Systems
There is a need to develop cost effective, high performance facade systems for commercial buildings that contribute to zero net energy performance as well as improved comfort and amenities.

2.0 SPACE CONDITIONING, WATER HEATING AND APPLIANCES
The equipment and systems used to provide thermal comfort and adequate indoor air quality, refrigeration, and water heating in residential and commercial buildings consumes about half of the total energy used in buildings.  Significant reductions in energy use can be achieved by increasing the efficiency of this equipment, distributing thermal energy more efficiently, ensuring that optimal equipment performance is maintained throughout the equipment lifetime, and more closely meeting the needs of building occupants.

2.1 Energy Conversion Efficiency

Heating, cooling, ventilation and refrigeration equipment consume about half of the energy consumed in buildings.  The rated efficiency of some types of this equipment has improved significantly in recent years.  However, there is still a need for cost effective and affordable advanced materials, components, refrigeration cycles and system designs to improve rated efficiency. In addition, there is a need for a greater understanding of the basic processes involved in energy conversion, heat and mass transfer and other phenomena that influence space conditioning equipment efficiency and effectiveness.  Because HVAC systems operate at conditions other than full load most of the time, technologies or systems that maximize part load efficiency are of particular interest. As electronic sensors and controls become increasingly prevalent and their costs decline, it has become more feasible to apply these technologies to improving the efficiency of HVAC systems.  There is a need to develop such innovative applications of sensors and controls and to demonstrate their benefits in HVAC systems.
Furthermore, even the most highly energy efficient equipment frequently suffers from significant performance losses in the field from installation deficiencies, operational effects and long-term degradation.  For example, for unitary air-conditioners and heat pumps, performance losses in the field often arise from incorrect refrigerant charge, improper indoor air flow, overcapacity, and fouling of filters and heat exchangers. Research is needed to characterize these field performance losses and new technology is needed to minimize these losses and to facilitate proper installation, commissioning and performance monitoring for all types of equipment. Technology is needed for remote online and onsite residential and light commercial HVAC equipment fault detection and diagnostic (FDD) systems to monitor equipment performance.  The system may use wireless and/or hardwired sensors and modem/local computer connections for testing and diagnostic methods to measure installed HVAC system performance, and ensure reliability, maintenance, service and optimal operation.
Increasing concerns and new regulations regarding indoor air quality have increased requirements for outdoor air in commercial buildings, which also increases building energy consumption.  Furthermore, homes constructed in recent years have relatively tight envelopes, which can result in poor indoor air quality and create humidity control problems. Consequently, there is a need for improved technology for cost effectively controlling humidity and improving overall indoor air quality in new and existing residential and commercial buildings, while simultaneously reducing overall energy consumption. 

2.2 Distribution, Storage, Control, and System Integration
In contrast to energy conversion equipment, there has been less improvement in thermal energy distribution, storage and control systems in terms of energy efficiency and peak load reduction potential.  For example, duct system designs, insulation materials and installation practices are a major source of system inefficiency and often negate the benefits of high efficiency air-conditioning units.  In many cases, systems operate most inefficiently during times of peak electric demand, thereby exacerbating electricity supply problems.  Technology is needed to reduce losses in distribution systems, including an increase by a factor of 3 to 5 in insulation effectiveness in ducts contained in unconditioned spaces.  
Basic data and measurement methods for evaluating airflow distribution effectiveness are needed to facilitate the design of innovative distribution systems with inherently low losses. Therefore, greater knowledge about the nature of energy losses and system interactions is needed, in addition to new components and systems, to reduce losses.  Technology is needed to develop an airtight duct system with durable and moisture resistant insulation with a long term R-value above 10 for easy installation by the established building trades, in attics and other confined and unconditioned spaces that are difficult to access.  Low cost methods for duct sealing are also needed.
Advancements are also needed to improve thermal storage systems, improve control systems, reduce system auxiliary and parasitic energy use and improve systems integration from a whole buildings perspective while meeting occupant comfort and performance requirements.  
2.3 Water Heating
Water heating uses about 11% of the energy in buildings, primarily in the residential sector.  At the February 2004 industry roadmap meeting, improved performance was identified as critical to meeting DOE’s goals.  Electric heat pump water heaters use about half of the energy of typical electric resistance water heaters but have very high price premiums and have not achieved a measurable market share.  Conventional gas water heater efficiencies have been fairly stagnant, though some products have achieved very high efficiencies.  However, these products are much more expensive than standard units especially if water usage “demand” rates are maintained.  DOE is interested in the development of the next generation of water heating products that have dramatically lower price premiums while offering substantial energy savings.  Because the water heater market will generally not accept significant first cost premiums, such products would likely need to offer other benefits or reduce energy costs in other ways (e.g. by providing dehumidification or using waste heat from other appliances).
2.3 Appliances
The appliances category consists of all energy using equipment not used for space conditioning, lighting or power generation in both residential and commercial buildings.  A very wide variety of equipment is covered in this category (electronic equipment, consumer and commercial cooking and laundry appliances, etc.).  Residential and commercial appliances consume approximately one-quarter of the energy used in buildings.  Many types of equipment are partly covered by DOE’s minimum efficiency standards.  These standards have been a major factor in greatly increasing appliance efficiency in the residential sector.  However, high efficiency product options are currently not available for some categories of residential appliances, commercial appliances are largely not covered by standards and standards do not apply to integrated appliances.  New technologies are needed to cost-effectively attain efficiency levels well beyond current or proposed standards and to improve the energy efficiency of appliances not covered by minimum efficiency standards, particularly in the commercial sector.  There is also an emerging technical opportunity in a need for energy-efficient “smart appliances” and appliance networking, in which appliances and other building equipment are interconnected or networked through data and control infrastructures to achieve energy savings, peak load management and user convenience benefits.

3.0 LIGHTING

Electric lighting in US residential and commercial buildings accounts for about 17% of the total energy used and 25% of the electricity consumed in the buildings sector. The Lighting Research and Development (LR&D) Program of the BTP seeks to increase end-use efficiency in US buildings by aggressively researching new and evolving lighting technologies in close collaboration with industry, academic and National Laboratory partners.  The goal is to develop viable lighting technologies and approaches that have the technical potential to conserve 50% of electric lighting consumption by 2020. Peak load reduction capabilities are also necessary to be responsive to the security needs of the power supply grid.  

Opportunities exist to greatly reduce the amount of energy used in buildings by delivering light more efficiently to where it is needed, when it is needed and to the extent that it is needed through advanced fixtures, controls and human factors.  Luminaires play a significant role in the energy efficiency formula by precisely providing positives such as adequate illuminance levels while minimizing negatives such as glare and distraction.  Lighting controls also play an important role by introducing both lighting flexibility and energy management.  Technologically advanced sensors and sophisticated user interface controls are important parts of the lighting control system but they are limited to the capabilities of the actuation device such as fluorescent ballast.  Improvements of 25% or more in energy savings and/or peak demand reduction are sought in the following categories: 

3.1  Fluorescent Lighting Ballasts – Task/Ambient and Daylighting 

Opportunities exist to reduce lighting energy consumption by 50% or more by more closely matching and managing lighting resources to localized and specific needs. Over the last several years, concepts and strategies combining occupancy sensors, daylight harvesting circuits, task/ambient lighting etc. have been improved in integration but not significantly advanced in mainstream usage. Participants in the DOE facilitated lighting roadmap activities identified that initial cost issues were a major barrier to wide spread adoption of truly controllable lighting systems. Specifically, the cost issue of dimming ballasts was noted since dimmable ballasts could be required for each of the potentially many fluorescent luminaries in a building. Shipments of fluorescent dimming ballasts are very low in comparison to non-dimmable ballasts. In order to achieve the potential energy savings from daylighting and task/ambient lighting strategies, fluorescent ballasts must have options beyond simply on or off. Technological solutions are being sought to accommodate the increasing needs for ballasts to be responsive to signals from multiple sources while also addressing the barriers such as first cost that have greatly limited the wide spread use of dimming systems. Communication to the ballasts must be cost effective for use in existing buildings.  

3.2  Fluorescent Lighting Ballasts – Load Shedding Signal Responsive
Recognizing that not all buildings will invest in daylight harvesting or task/ambient controllable lighting systems, a lower first cost but added benefit system should be available that provides the capability to shed lighting load in response to signals of a rising risk of a power grid over load. This ballast could also play a major role in energy cost management where time of use electricity rates pass through high incremental costs during peak loading times. 

One constraint or limitation on the use of these ballasts is that they need to shed load without disrupting the work environment and worker productivity.  Also, to be a significant tool for avoiding power supply “black outs” or “brown outs”, many buildings will need to utilize these ballasts. To make this possible, the ballast and all the required signal systems must be designed to work within existing buildings as well as new construction. One other caveat is that the ballasts must not create off-setting problems and costs by significantly shortening the life of the lamps.

Ultimately, the lighting system must meet the needs of the building management and occupants as well as the needs of the energy suppliers, electric utility distribution companies and the transmission system operators.  Signal integrity, protocol compatibility and time responsiveness are all requirements to effectively link the key players that would benefit from this system.  The benefit at the highest level is to the entire nation by helping to reduce the risk of power grid failures which is also vital to the mission of homeland security.  

The ideal proposal would develop and field test a working system of at least 100 ballasts in an existing commercial building that will effectively receive and respond to a load shedding signal from a transmission system operator or electric utility distribution company. Previously mentioned factors such as first cost, signal integrity, existing buildings, work environment and lamp life impacts must be addressed.  (See Section 3.3 regarding cost sharing requirements)
4.0 WHOLE BUILDINGS

Traditionally buildings are designed and built by building disciplines (architects, engineers, contractors, consultants) working independently—resulting in buildings that are a collection of technologies (components, systems, and equipment) rather than an integrated whole.  Through a whole building (or “systems engineering”) approach, all of the building components and subsystems are considered together along with their potential interactions and impact on building occupants and building operating performance.  The goal of this approach is to capitalize on opportunities to improve performance (such as energy or indoor environment) while mitigating or eliminating negative interactions among subsystems.  The whole building approach can greatly improve energy and resource efficiency while improving the indoor environment; thus it is a key area of research in the developing field of high performance buildings.

There is need to push whole building performance levels beyond short term improvements of 10 to 30% energy savings.  More specifically, DOE is interested in technologies necessary to deliver the longer-term performance level of “zero energy.”  The zero energy building concept involves significant integration and optimization of both building energy efficiency and on-site power generation.  Significant advances are being independently made in both building and power generation technologies.  In the power generation area, both renewable technologies (such as photovoltaics) and non-renewable distributed power technologies (such as small-scale combined heat/power) are advancing rapidly.  

The projects in this section are generally smaller research projects, pilot projects or feasibility studies.  Therefore, the anticipated awards will range from $100,000 to $300,000.  Applicants should limit the size and scope of their proposals accordingly.

4.1  Residential Building Integration

4.1.1 Market Based Research.  This study will focus on two distinct groups: Homeowners and Builders.

4.1.1.1  Homeowners

This study will help determine what a homeowner values in low energy homes and what homeowners would be willing to pay to incorporate energy efficient and renewable energy technologies into new or existing homes.  This study should include people who currently live in an energy efficient home to better understand the reasons the homeowner had for selecting this type of home and what energy efficient features are most valued.  The survey should answer why a homeowner will spend several thousand dollars to refinance their home to save perhaps $75 on interest payments but then often tends to overlook the same level of spending on energy efficient upgrades or home improvements for similar savings.
4.1.1.2 Builders

This study will identify the builder’s perceived value of building a highly energy efficient home.  Initially, builders working with the Building America teams should be targeted so as to identify the biggest benefits (fewer callbacks, reduced liability from moisture and mold, quicker sales, occupant satisfaction with a quality home) in building whole system engineered homes as well as drawbacks (training, potential added costs, small market demand). Additionally, other builders should also be targeted to determine their perceptions of building to energy efficient requirements including adequate contract documents and quality control procedures.

4.1.2 Community Based Pilot Energy Efficient Home Improvements
This project is a pilot project for community based energy efficient home improvements using Building America whole house engineered approaches.  The project would aggressively enlist numerous partners to generate enthusiasm and trust among the homeowners in a community.  The partners could be utilities, banks, equipment and materials manufacturers, contractors, local home builder associations, homeowner associations, hardware and home stores, and community action organizations.   This project will develop curricula, recruit and train remodelers and contractors, develop sales and marketing materials, recruit local financial institutions to provide contractor financing, and provide technical assistance.  The curricula should use materials and training modules already developed by DOE, e.g., the NAHB Research Center’s Remodelers Training course, EEBA’s Building America training, etc.  Local home energy raters should provide technical assistance, pre and post house testing and quality inspections to certify that homeowners get the energy efficiency improvements they paid for. 

4.1.3 Integration procedures for off-the-shelf renewable products
Using existing components such as solar water heaters; photovoltaics; compressed block, advanced wall construction; thermal storage; etc., develop integrated systems that are cost effective and easy to install.  This project would develop construction/installation processes that integrate these systems in prototype homes, i.e., combine existing solar water heating and PV components so the finished appearance blends with the roof and minimizes roof penetrations and system connections.  This will reduce installation mistakes, reduce the need for special contractors and maximize renewable energy use.  Homes should be monitored and evaluated to determine the energy benefits of the strategy.

4.1.4 Advanced concepts for a high efficiency kit house
There is a need to develop advanced panel concepts for an energy efficient kit house.  Examples might be:  energy efficient wall/window panels, plumbing and kitchen utilities built into one or more panels/modules for ready connections to appliances, water, sewer and electric utilities; ductwork, electric wiring and cable built into floor, wall or ceiling panels; reconfigurable interior walls that can change with the family, etc.  The design should be tested or validated by computer simulation to save at least 40% whole house energy savings compared to the Building America benchmark (http://www.eere.energy.gov/buildings/building_america/benchmark_def.html ).  
4.1.5 Integration of Building America homes and a microgrid system

There is the need to develop design and integration techniques that effectively combine energy efficient housing with a community based microgrid for a combined heat and power energy system.  This project would consist of design assistance, controls to efficiently and effectively integrate a combined heat and power system into a community and monitoring of energy flows, homeowner and utility interactions once the project is operational.  The community could be detached single homes, multifamily, condominiums or townhouses.  The combination of high performance buildings and advanced heat and power system should be capable of providing 60% of the Building America benchmark energy use (http://www.eere.energy.gov/buildings/building_america/benchmark_def.html ).

4.2  Commercial Building Integration 

4.2.1  Indoor Air Quality (IAQ) Projects:

There is a need for improved air cleaning technologies that can reduce the ventilation needs of commercial buildings.  This air cleaning technology should demonstrate high contaminant removal efficiency with low energy usage compared to current carbon filtration technology.   The technology must remove volatile organic compounds (VOC) and biological contaminants such as molds and bacteria.  Examples of technologies of interest could include ultra-violet irradiation, catalytic oxidation, thermal, etc.  

There is a need for improved continuous ventilation rate measurement products with +/- 20% accuracy compared to the actual ventilation rate.  This device should be capable of maintaining continuous, accurate measurements under windy or calm weather conditions.  The project would build on the work for testing ventilation rate measurement devices currently in progress at the Lawrence Berkeley National Laboratory (e.g., http://www-epb.lbl.gov/Publications/lbnl-49747.pdf ).

4.2.2  Analysis Tools Projects:

There is the need to  SEQ CHAPTER \h \r 1develop, test, and validate new modules for the EnergyPlus building energy simulation program which support research, design, and analysis of high performance and zero-energy buildings.  Examples include heating, cooling, lighting, and other building controls, sensors and strategies; phase-change, advanced glazing and other innovative materials; advanced heating, cooling, lighting, and electrical systems and components.  To ensure that DOE’s Building Technology Office meets its goals for zero-net energy buildings, a better understanding is needed of the fundamental physical processes that govern overall building performance as well as interaction of occupants and building systems.  

4.2.3  Controls Projects:

 SEQ CHAPTER \h \r 1There is a need to develop technologies and intelligent control systems that allow a building operator to monitor the status of building components, equipment, and systems and then optimally operate its energy-consuming systems.  This includes development of low-cost wireless monitoring, and building management systems with fault detection and diagnostics with active operator guidance and feedback.  The goal of this task is to allow real-time monitoring and control of building energy, indoor air quality, comfort, and pollutants through continuous commissioning.

There is a need for full development of a non-proprietary protocol(s) to enable communications and control between building subsystems, controls, master controls, sensors, distributed energy, housed processes and the power grid; as well as access to weather data (both actual and predicted).

 SECTION II - AWARD INFORMATION tc " SECTION II - -AWARD INFORMATION "
2.1  TYPE OF AWARD INSTRUMENT - COOPERATIVE AGREEMENTS (OCT 2003) tc "2.1      TYPE OF AWARD INSTRUMENT - COOPERATIVE AGREEMENTS (OCT 2003) " \l 2
DOE anticipates awarding cooperative agreements under this Funding Opportunity Announcement.  A special award condition describing the Government's substantial involvement in the cooperative agreement is located in Section VI.

2.2  ESTIMATED FUNDING (OCT 2003) tc "2.2      ESTIMATED FUNDING (OCT 2003) " \l 2
Approximately $11 million dollars of Federal funding, over multiple fiscal years, is expected to be available for new awards under this announcement.  
2.3  ANTICIPATED AWARD SIZE (OCT 2003) ) tc "2.3      ANTICIPATED AWARD SIZE (OCT 2003) " \l 2
DOE anticipates that awards will be in the $100,000 to $1,500,000 range for the total project period. 


2.4  EXPECTED NUMBER OF AWARDS (OCT 2003) tc "2.4      EXPECTED NUMBER OF AWARDS (OCT 2003) " \l 2
DOE anticipates making approximately eight (8) to fourteen (14) awards under this announcement.  However, the Government reserves the right to fund, in whole or in part, any, all, or none of the applications submitted in response to this announcement and will award that number of financial assistance instruments which serves the public purpose and is in the best interest of the Government.

2.5  PERIOD OF PERFORMANCE (OCT 2003) tc "2.5      PERIOD OF PERFORMANCE (OCT 2003) " \l 2
DOE anticipates making awards with project durations ranging from ten (10) months to three (3) years.  Awards will have project and budget periods that are specific to the project and funding. Awards with durations more than approximately 12 months may be partially funded in future fiscal years, dependent on the availability of funds.

 SECTION III - -ELIGIBILITY INFORMATION tc " SECTION III -ELIGIBILITY INFORMATION "
3.1  ELIGIBLE APPLICANTS (OCT 2003) tc "3.1      ELIGIBLE APPLICANTS (OCT 2003) " \l 2
All types of applicants are eligible to apply, except other Federal agencies, Federally Funded Research and Development Centers (FFRDCs), and nonprofit organizations described in section 501(c)(4) of the Internal Revenue Code of 1986 that engage in lobbying activities.

3.2  NOTICE REGARDING ELIGIBILITY OF ORGANIZATIONS DESCRIBED IN SECTION 501(C)(4) OF THE INTERNAL REVENUE CODE (OCT 2003) tc "3.2      NOTICE REGARDING ELIGIBILITY OF ORGANIZATIONS DESCRIBED IN SECTION 501(C)(4) OF THE INTERNAL REVENUE CODE (OCT 2003) " \l 2
Applicant organizations that are described in section 501(c)(4) of the Internal Revenue Code of 1986 and that have engaged in any lobbying activities after December 31, 1995 are not eligible for an award.  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.

3.3  COST SHARING OR MATCHING - EPACT (OCT 2003) tc "3.3      COST SHARING OR MATCHING - EPACT (OCT 2003) " \l 2
The cost share must be at least 20% of the total allowable costs for research and development projects and 50% of the total allowable costs for demonstration and commercial application projects (i.e., the sum of the recipient's allowable costs and the Federal share equals the total allowable cost of the project) and must come from non-Federal sources.  (See 10 CFR Part 600 for the applicable cost sharing requirements.)

For the purpose of this solicitation, cost sharing is defined as a percentage of the total cost of the proposed project.  For example, on a proposed R&D project:

Total Cost of the Project

$150,000


Participant's Share 20%

$  30,000


Government Share 80%

$120,000

3.4  ENERGY POLICY ACT ELIGIBILITY REQUIREMENTS (OCT 2003) tc "3.4      ENERGY POLICY ACT ELIGIBILITY REQUIREMENTS (OCT 2003) " \l 2
Section 2306 of the Energy Policy Act of 1992 (EPACT) [42 U.S.C. 13525] imposes certain eligibility requirements on awards made under this program.  In order to make an award to an applicant that is a business entity, other than a non-profit organization of the type described in section 501(c)(3) of the Internal Revenue Code of 1954, DOE must determine that the applicant's participation will be in the economic interest of the United States and that the applicant is either a U.S. owned company or is incorporated or organized under the laws of any State and that its parent company is incorporated or organized under the laws of a country that affords: (1) to U.S. owned companies opportunities comparable to those afforded to any other company to participate in government-supported joint ventures in energy research and development and in local investment opportunities; and  (2) adequate and effective protection for intellectual property rights of the U. S. owned companies.  Eligible applicants must be able to meet these two tests.

3.5  PARTICIPATION BY FEDERALLY FUNDED RESEARCH AND DEVELOPMENT CENTER CONTRACTORS (OCT 2003) tc "3.5      PARTICIPATION BY FEDERALLY FUNDED RESEARCH AND DEVELOPMENT CENTER CONTRACTORS (OCT 2003) " \l 2
Federally Funded Research and Development Center (FFRDC) contractors are not eligible for an award under this announcement, but they may be proposed as a team member subject to the following guidelines:

AUTHORIZATION FOR NON-DOE FFRDCS

The Federal agency sponsoring the FFRDC must authorize in writing the use of the FFRDC contractor on the proposed project and this authorization must be submitted with the application.  The use of a FFRDC contractor must be consistent with the contractor's authority under its award and must not place the FFRDC in direct competition with the private sector.

AUTHORIZATION FOR DOE FFRDCS

The FFRDC’s contracting officer must authorize in writing the use of a DOE FFRDC contractor on the proposed project and this authorization must be submitted with the application.  The following wording is acceptable for this authorization.


“Authorization is granted for the [  ] Laboratory to participate in the proposed project.  


The work proposed for the laboratory is consistent with or complimentary to the 


missions of the laboratory, will not adversely impact execution of the DOE assigned 


programs at the laboratory, and will not place the laboratory in direct competition 


with the domestic private sector.”  

VALUE/FUNDING

The value of and funding for the FFRDC portion of the work must be described in detail in the budget proposal, but will not be included in the award to a successful applicant.  DOE will separately fund a DOE FFRDC contractor through the DOE field work proposal system and other FFRDC entities through an interagency agreement with the sponsoring agency.

COST SHARE

The applicant's cost share requirement will be based on the total cost of the project, including the applicant's and the FFRDC contractor's portions of the effort.

FFRDC CONTRACTOR EFFORT

The scope of work to be performed by the FFRDC may not be more significant than the scope of work to be performed by the applicant.

Consistent with Section 3.7, the FFRDC effort, in aggregate, shall not exceed 50 % of the total estimated cost of the project, including the applicant's, the FFRDC contractor's, and any other team members’ portions of the effort.

RESPONSIBILITY 

The applicant, if successful, will be the responsible authority regarding the settlement and satisfaction of all contractual and administrative issues, including but not limited to disputes and claims, arising out of any agreement between the applicant and the FFRDC contractor.

3.6  PERFORMANCE OF WORK IN THE UNITED STATES (FEB 2001) tc "3.6      PERFORMANCE OF WORK IN THE UNITED STATES (FEB 2001) " \l 2
As a condition of award under this funding opportunity, applicants must agree that at least 75% of the direct labor cost for the project (including subcontractor labor) will be incurred in the United States unless the applicant can demonstrate to the satisfaction of the DOE that the United States economic interest will be better served through a greater percentage of work performed outside the United States.  For example, an Applicant may provide evidence that expertise to develop a technology exists only outside the United States, but that ultimate commercialization of the technology will result in substantial benefits to the United States such as improved electricity reliability, increased employment, increased exports of U.S.-manufactured products, etc.

3.7  PERCENTAGE OF WORK TO BE PERFORMED BY PRIME
The Applicant is to perform, to the maximum extent practicable, the research involved in performance of the proposed work.  However, the DOE recognizes that outsourcing of R&D is a common trend.  Up to 50% of the R&D effort may be subcontracted to other entities, subject to the constraints in Section 3.5 and 3.6.

 SECTION IV - APPLICATION AND SUBMISSION INFORMATION tc " SECTION IV - -APPLICATION AND SUBMISSION INFORMATION] "
4.1  ADDRESS TO REQUEST APPLICATION PACKAGE (OCT 2003) tc "4.1      ADDRESS TO REQUEST APPLICATION PACKAGE (OCT 2003) " \l 2
This announcement includes all the information needed to complete an application.  

4.2  DUNS NUMBER (NOV 2003) tc "4.2      DUNS NUMBER (NOV 2003) " \l 2
All applicants, except individuals who would personally receive an award under this announcement apart from any business or non-profit organization they may operate, must include a Dun and Bradstreet (D&B) Data Universal Numbering System (DUNS) number in their application.  For the purpose of this requirement, the applicant is the entity that meets the eligibility criteria and has the legal authority to apply for an award.  For example, a consortium formed to apply for an award must obtain a DUNS number for that consortium.  For assistance in obtaining a DUNS number at no cost to you, call the DUNS Number request line at 1 866-705-5711.  Be prepared to provide the following information: (1) Organization name; (2) Address; (3) Telephone number; (4) Line of business; (5) Chief executive officer/key manager; (6) Date the organization was started; (7) Number of people employed; (8) Organization affiliation.  If you do not already have a DUNS number, you should obtain one as soon as you decide to submit an application.  

4.3  PROGRAM AREAS OF INTEREST (OCT 2003) tc "4.3      PROGRAM AREAS OF INTEREST (OCT 2003) " \l 2
This funding opportunity notice contains multiple program areas of interest identified in the funding opportunity description.  Applicants are cautioned that this funding opportunity announcement is a master announcement and that each program area of interest has its own program-specific number for submission of applications as set forth below:
AREA OF INTEREST 1- DE-PS26-04NT42114-01:  Building Envelope
AREA OF INTEREST 2- DE-PS26-04NT42114-02:  Space Conditioning, Water Heating and Appliances
AREA OF INTEREST 3- DE-PS26-04NT42114-03:  Lighting
AREA OF INTEREST 4- DE-PS26-04NT42114-04:  Whole Buildings
Applicants should submit their application under the program area which best fits the majority of the effort to be performed. If an application is submitted under a particular program area of interest and the DOE believes it fits more appropriately in another program area of interest, the DOE Project Manager will reassign the application under the appropriate area of interest.  Do not submit an identical application under more than one area of interest.

4.4  APPLICATION (MAR 2004) tc "4.4      APPLICATION (MAR 2004) " \l 2
Applicants must include the following files in their E-Application (See Section IV, “Other Submission Requirements” for instructions on how to submit your E-Application) 

For consistency, the applicant is instructed to use the file names specified below.  Filename extensions shall clearly indicate the software application used for preparation of the documents (i.e., “xxx.doc” for Word files or  “xxx.pdf” for Adobe Acrobat files or “xxx.xls” for Excel spreadsheet type files). 


MANDATORY FILES




FILENAME
Application






APPLICATION.DOC 

Budget 







BUDGET.DOC
Budget Justification





BUDGET JUSTIFICATION.DOC
Project Summary/Abstract





PROJECT SUMMARY.DOC
Project Narrative






PROJECT NARRATIVE.DOC
Certifications/Assurances/Representations



CERTIFICATIONS-ASSURANCES.DOC
NEPA Questionnaire





NEPA.DOC 

ADDITIONAL FILES 

Attachment 1 – FFRDC Attachment



FFRDC ATTACHMENT.DOC

Attachment 2 – Biographical Sketch



BIO ATTACHMENT.DOC
Attachment 3 – Commitment Letters



CLTR ATTACHMENT.DOC
4.5  APPLICATION FILE (DEC 2003) tc "4.5      APPLICATION FILE (DEC 2003) " \l 2
Applicants must complete a SF 424 application form.  Save this form as a Word file, named "APPLICATION.DOC." The SF 424, is available on the NETL homepage at: 

 http://www.netl.doe.gov/business/faapiaf/app-files.html 
4.6  BUDGET FILE (DEC 2003) tc "4.6      BUDGET FILE (DEC 2003) " \l 2
Applicants must complete a separate DOE F 4600.4 for each year of support requested and a cumulative budget for the total project period.  The DOE F 4600.4 is available on the NETL homepage at: 

 http://www.netl.doe.gov/business/faapiaf/app-files.html
You may request funds under any of the categories listed as long as the item and amount are necessary to perform the proposed work and are not precluded by the cost principles or program funding restrictions (See Section IV).  Save these budget forms in a single Word file, named "BUDGET.DOC." 

BUDGET FILE FOR FFRDC PARTICIPANT, IF ANY

If a non-DOE FFRDC contractor is to perform a portion of the work, provide a separate budget for the FFRDC contractor's work effort. 

Consistent with Section 3.5 and 4.11, if a DOE FFRDC contractor is to perform a portion of the work, provide a DOE Field Work Proposal in accordance with the requirements in DOE Order 412.1 Work Authorization System (Attachment 3 is a Sample Format for the Field Work Proposal).  DOE O 412.1 is available at http://www.directives.doe.gov/pdfs/doe/doetext/neword/412/o4121.pdf .  All FFRDC budgets must be saved as a Word file named "FFRDC ATTACHMENT.DOC".  
4.7      BUDGET JUSTIFICATION FILE (DEC 2003) tc "4.7      BUDGET JUSTIFICATION FILE (DEC 2003) " \l 2
Justify proposed direct labor, travel, consultants, large sub-awards, large or unique "other direct costs", equipment, etc.   For sub-awards, identify organization name, description of the scope of work, name of the project leader, and estimated total costs.  The contracting officer may request a more detailed budget for a particular sub-award, if your application is selected.  Provide an explanation of the source, nature, amount and availability of any proposed cost sharing.  Save this information in a Word file, named "BUDGET JUSTIFICATION.DOC".   

The following budget detail is required.  Failure to provide the detailed cost information as described in the instructions will result in an incomplete application.  If a minimum cost share is required by this funding opportunity announcement, the applicant shall stipulate in the application the source and amount of cost sharing and the value of third party in-kind contributions proposed to meet the requirement.  Additionally teaming members and subcontractors are also required to submit the below information with their budgets. 


PERSONNEL -- In support of the proposed personnel costs, provide a supplemental 


schedule that identifies the labor hours, labor rates, and cost by labor classification for 


each budget year.  Also indicate the basis of the labor classification, number of hours, 


and labor rates.  An example of the basis for the labor classification and number of hours 


could be past experience, engineering estimate, etc.  An example of the basis for the 


labor rates could be actual rates for the individuals who will perform the work or an 


average labor rate for the labor classification or a departmental average rate. 


FRINGE BENEFITS -- Provide the method used to calculate the proposed rate amount.  


If a fringe benefit has been negotiated with, or approved by, a Federal Government 


agency, provide a copy of the agreement.  If no rate agreement exists, provide a detailed 


list of the fringe benefit expenses (e.g., payroll taxes, insurances, holiday and 


vacation pay, bonuses) and their associated costs.  Identify the base for allocating 


these fringe benefit expenses. 


Travel -- For each proposed trip, provide the purpose, number of travelers, travel 


origin and destination, number of days, and a breakdown of costs for airfare, lodging, 


meals, car rental, and incidentals.  The basis for the airfare, lodging, meals, car 


rental, and incidentals must be provided, such as past trips, current quotations, Federal 


Travel Regulations, etc.


EQUIPMENT -- Provide an itemized list of each piece of equipment, its unit costs, and 


the basis for estimating the cost, for example, vendor quotes, catalog prices, prior invoices, 


etc.


SUPPLIES -- Provide an itemized list of supplies; identify the quantity of each item, 


its unit cost, and the basis for estimating the cost, for example, vendor quotes, catalog 


prices, prior invoices, etc.


CONTRACTUAL



Consultants -- Provide the hourly or daily rate along with the basis for the rate.  



Furnish resumes or similar information regarding qualifications or experience.  



Provide at least two invoices reflecting hourly or daily rates charged to customers 



other than the Government.  A statement signed by the consultant certifying his 



or her availability and salary must be provided.  If travel or incidental expenses 



are to be charged, give the basis for these costs.



Subcontractors -- Identify each planned subcontractor and its total proposed 



budget.  Each subcontractor's budget and supporting detail should be included as 



part of the Applicant's budget narrative.  In addition, the Applicant shall 



provide the following information for each planned subcontract: a brief description 



of the work to be subcontracted; the number of quotes solicited and received; the 



cost or price analysis performed by the Applicant; names and addresses 



of the subcontractors tentatively selected and the basis for their selection; i.e. low 



bidder, delivery schedule, technical competence; type of contract and estimated 



cost and fee or profit; and, affiliation with the Applicant, if any.


CONSTRUCTION -- Provide detail of construction costs, if applicable.


OTHER DIRECT COSTS -- Provide an itemized list with costs for any 


other items proposed as a direct cost and state the basis for each proposed item.  


INDIRECT COSTS -- If indirect rates have been negotiated with or approved by a 


Federal Government agency, please provide a copy of the latest rate agreement.  If you 


do not have a current rate agreement, submit an indirect cost rate proposal which 


includes the major base and pool expense groupings by line item and dollar 


amount.  In either case, provide a breakdown of the proposed 
indirect costs for each 


of your accounting periods included in the proposal.  
Identify the rate and allocation base 


for each indirect cost, such as Overhead, General and Administrative, Facilities Capital 


Cost of Money, etc.


COST SHARING -- Identify the percentage level and source of cost sharing for the 


proposed project.  Firm funding commitments are expected and documentation 


of those commitments must be included in the application.  Additionally, the impact of 


DOE's cost share to the viability of the project must be addressed, to include justification 


for the need for Federal Funds.

NOTE:  The total project cost (i.e. sum of Applicant and other participants plus DOE cost shares) must be reflected in each budget form.  

A detailed estimate of the cash value (basis of and the nature, e.g., equipment, labor, facilities, cash, etc.) of all contributions to the project by each participant must be provided.  Note that "cost-sharing" is not limited to cash investment.  In-kind contributions (e.g., contribution of services or property; donated equipment, buildings, or land; donated supplies; or unrecovered indirect costs) incurred as part of the project may be considered as all or part of the cost share.  The "cost-sharing" definition is contained in 10 CFR 600.30, 600.101, 600.123, 600.224, 600.302, 600. 313 and OMB Circular A-110.

Fee or profit will not be paid to the recipients of financial assistance awards.  Additionally, foregone fee or profit by the Applicant shall not be considered cost sharing under any resulting award.  Reimbursement of actual costs will only include those costs that are allowable and allocable to the project as determined in accordance with the applicable cost principles prescribed in 10 CFR 600.127, 10 CFR 600.312 or 10 CFR 600.318.

4.8  PROJECT SUMMARY/ABSTRACT (DEC 2003) tc "4.8      PROJECT SUMMARY/ABSTRACT (DEC 2003) " \l 2
All applicants are required to submit the project summary/abstract form(540.1-2) (http://www.netl.doe.gov/business/forms/acquisition/540_1-2.doc ), which includes an abstract of the proposed activity suitable for publication.  The abstract portion of this form should be a self-contained document that identifies the name of the applicant, the principal investigator/project director, the project title, the objectives of the project, methods to be employed, the potential impact of the project (i.e., benefits, out comes), and participants (for collaborative projects).  The abstract should be informative to other persons working in the same or related fields and, insofar as possible, understandable to a scientifically or technically literate lay reader.  The abstract must not include any proprietary or sensitive business information as the Department may make it available to the public.  The abstract portion of form 540.1-2 must not exceed 1 page when printed using standard 8.5" by 11 paper with 1" margins (top, bottom, left and right).
The other information fields on the fillable project summary/abstract form are used internally by DOE in managing the funding opportunity process.  It is important to use only this fillable form (540.1-2) so that the information fields can be entered into a database.  The format for submission of this project summary/abstract form can be found at http://www.netl.doe.gov/business/faapiaf/app-files.html .   Save this information in a Word file, named "PROJECT SUMMARY.DOC"
4.9 PROJECT NARRATIVE FILE (DEC 2003) 
tc "4.9      PROJECT NARRATIVE FILE (DEC 2003) " \l 2
This file shall include a cover page indicating the funding opportunity notice number, name and address of the Applicant, point of contact, telephone/FAX number/E-Mail address, title of project, and date of application. 

The project narrative file must be formatted to separately address each of the sections listed below.    It is requested that the project narrative not exceed 25 pages, double spaced, 1" margins (top, bottom, left, right), and when printed will fit on size 8 1/2" by 11" paper.  The type must be legible and not smaller than 12 point.   Evaluators will review only the number of pages specified (25).  

Save this information in a Word file named "PROJECT NARRATIVE.DOC"

Unnecessarily elaborate applications are not desired.  Elaborate art work, graphics and pictures will increase the document file size.  If the project narrative file size is over 5MB, we request that you use a "Zip" file compression software, such as WinZip software, to reduce the time needed to download the file.

This file should provide a clear description of the work to be undertaken and how you plan to accomplish it.  It must be formatted to address each of the merit review criteria and sub-criteria listed in Section V.  Provide sufficient information so that the reviewers will be able to evaluate the application in accordance with these merit review criteria.  

References may be included as a demonstration of knowledge and capabilities, however, the DOE has no obligation to review or evaluate any reference.  No material may be incorporated into the application by reference as a means to circumvent the page limitation.

DOE WILL EVALUATE AND CONSIDER ONLY THOSE APPLICATIONS THAT ADDRESS SEPARATELY EACH OF THE MERIT REVIEW CRITERIA AND SUB-CRITERIA.  

1) Technical Merit 
· Provide a detailed discussion of the need or problem the technology or product will address and the major issues and key risks in the development of the proposed technology.  Provide a detailed discussion to validate that the proposed technology or product is technically superior to currently available products.

· Provide a detailed discussion of the proposed approach to technology or product development given the current development status of the technology, and overall impact of successful project completion to future success in the marketplace.  Provide a detailed discussion to prove the feasibility of the proposed technology or product, the scientific merit (based on sound scientific and engineering principles), and the degree to which the technology or product is innovative and unique.

· Provide a proposed work plan and schedule to include milestones and performance metrics in the work plan to gauge technical progress.  Provide a PERT (Program Evaluation and Review Technique) chart or equivalent depicting the project schedule, milestones, and interrelationship of the project tasks.  Identify the critical path which identifies the sequential tasks which, if not completed on time, will result in a delay in the overall project schedule.  Define all significant milestones in a milestone log and depict them on the schedule.

· Provide a table listing the estimated labor hours and labor categories (e.g., project manager, principal investigator, engineering, technician, scientific, clerical) required for each task and provide totals for each maturation stage.  Include a table showing labor hours and labor categories for any proposed subcontracting or consulting effort for each task.  Discuss the rationale used to develop estimates for labor hours, labor categories, subcontracting effort, and consulting effort.  Cost information is not to be included in the technical proposal volume.  Explain the purpose of the subcontract or consulting effort.

2) Energy, Environmental, and Economic Benefits
· Provide evidence of significant energy benefits and technical performance expected from the proposed technology or product.   Use the “Guide to Evaluation of Energy Savings Potential” contained in Section V to determine the energy savings benefits.

· Provide evidence of significant environmental benefits from the proposed technology or product.  Environmental benefits include, but are not limited to:  reduced global warming potential, increased protection of the stratospheric ozone layer, lower direct releases of water, air and ground pollutants, improved indoor air quality, improved recyclability and beneficial human health impacts.  Determine potential reductions in emissions of carbon dioxide from the proposed technology according to the guidelines contained in Section V.
· Provide evidence of significant economic market potential for the proposed technology or product.  For enabling technologies, describe the mechanism, or path, for technology transfer to product(s).  In the case of basic knowledge or information, identify the need and provide evidence of potential improvements over the current knowledge-base.
3) Applicant and Participant Roles and Capabilities

· Provide a detailed discussion of current corporate experience and success in similar projects resulting in successful technology development and commercialization or technology transfer to commercial product(s).  In the case of basic knowledge or information, provide a detailed discussion of corporate experience and success in similar projects, including transferring information to practical uses by government or industry.
· Provide a detailed discussion of experience and availability of key personnel to complete the proposed project.  Relative to the nature and time scale of the proposed project, evaluate team capabilities for both technical expertise and, if needed for the success of the project, product commercialization and/or technology transfer expertise.  For key personnel which are not staff members of the applicant’s organization, provide evidence of the availability of such personnel, consistent with their role in the proposed tasks, to validate the overall team experience being proposed.
· Provide a detailed discussion of adequacy (quality, availability and appropriateness) of facilities and equipment to accommodate the proposed project.  Identify any major equipment needed for the proposed project which will need to be acquired during the course of the project. 

4) Industrial Involvement and Commercialization Potential

· Provide a discussion of the commercialization strategy for the proposed technology or product and of the intellectual property rights and/or institutional alliances to execute the commercialization strategy.  For enabling technologies provide a discussion of the strategy for technology transfer to commercial product(s). In the case of basic knowledge or information, provide a discussion of the strategy for transferring the information to practical uses by government or industry.
· Provide a detailed discussion of the viability and practicality of the proposed technology, product or information to meet the needs of the target market in a cost effective manner without major market restructuring considering potential technical, regulatory, economic, environmental, production or other issues impacting market success.
· Provide a detailed discussion of the corporate commitment to the proposed project by exceeding the minimum required cost share and/or providing in-kind contributions to enhance commercialization potential.

STATEMENT OF PROJECT OBJECTIVES (SOPO)

The Department of Energy's, National Energy Technology Laboratory uses a specific format for Statement of Project Objectives in its awards.  In announcements such as this one, where the Government does not provide a Statement of Project Objectives, the Applicant is to provide one, which the DOE will then use to generate the Statement of Project Objectives to be included in the award.  Several specific tasks have also been provided in the following format for the Applicant to insert into the Statement of Project Objectives at the appropriate location.

The project narrative must contain a single, detailed Statement of Project Objectives that addresses how the project objectives will be met.  The Statement of Project Objectives must contain a clear, concise description of all activities to be completed during project performance and follow the structure discussed below.  The Statement of Project Objectives may be released to the public by DOE in whole or in part at any time.  It is therefore required that it shall not contain proprietary or confidential business information.


TITLE OF WORK TO BE PERFORMED


(Insert the title of work to be performed.  Be concise and descriptive.)

A.
OBJECTIVES

Include one paragraph on the overall objective(s) of the work.  Also, include objective(s) for each phase of the work.

B.
SCOPE OF WORK

This section should not exceed one-half page and should summarize the effort and approach to achieve the objective(s) of the work for each Phase.

C.
TASKS TO BE PERFORMED

Tasks, concisely written, should be provided in a logical sequence and should be divided into the phases of the project.  This section provides a brief summary of the planned approach to this project. 

PHASE I

Task 1.0 - (Title)

(Description)


Subtask 1.1 (Optional)


(Description)

Task 2.0 - (Title)

PHASE II (Optional)

Task 3.0 - (Title)

D.
DELIVERABLES

The periodic, topical, and final reports shall be submitted in accordance with the attached "Federal Assistance Reporting Checklist" and the instructions accompanying the checklist.  

[Note:  The Recipient shall provide a list of deliverables other than those identified on the "Federal Assistance Reporting Checklist" that will be delivered.  These reports or other items shall also be identified within the text of the Statement of Project Objectives.  See the following examples:

1.
Task 1.1 - (Report Description)

2.
Task 2.2 - (Report Description)]

In addition to reports listed in the Federal Assistance Reporting Checklist in Exhibit A hereof, the Recipient shall submit the following to the DOE Project Officer. Note that the following is not to be submitted through the official NETL AAD document control system:

Monthly Highlight Communications: This update shall be submitted via e-mail no later than the 15th day of each month and shall cover the activities of the previous month. Recipients shall use this highlight opportunity to communicate developments, achievements, changes and problems. The information shall be submitted in accordance with the following format:

Award Number

Title

Communication Period – Identify month and year of the communication period.

Task Update – Provide an update on work performed for each task during the period. Identify tasks by both the descriptive name and number.

Quarterly Expanded Summary - Monthly Highlight Communications for December, March, June, and September shall include an expanded summary of project results and the current status of all project tasks. This summary shall be in sufficient detail to place the information communicated in the Monthly Highlight Communications for the current month and preceding two months in the context of the full project.

Discussion Topics – Identify issues that require DOE Project Manager attention or action.

Key Milestones and Significant Accomplishments – In a short paragraph per milestone or accomplishment, identify achievement of key project milestones, noteworthy advancements in research, design, manufacture or commercialization activities of the project, patent-related developments, and important breakthroughs that resolve critical science and technology risks or development barriers.

Presentations & Publications – Identify and include briefing packages, press releases, articles, and papers planned, developed and/or given that discuss the project. [Note: Copies of these presentations and publications provided with the Monthly Highlight Communication shall not include proprietary information.]

Site Visits – Identify site visits planned and given with high level corporate or government officials.

Travel – Identify travel planned or completed to accomplish/manage project tasks.
E.
BRIEFINGS/TECHNICAL PRESENTATIONS (If applicable)

The Recipient shall prepare detailed briefings for presentation to the COR at the COR's facility located in Pittsburgh, PA or Morgantown, WV, or at another location specified by the COR.    Briefings shall be given by the Recipient to explain the plans, progress, and results of the technical effort.  The first briefing shall be presented within 30 days after the agreement award.  Additional briefings shall be presented at least 30 days before completion of each Budget Period.  The final briefing shall be presented at least 30 days prior to the award is due to expire.

The Recipient shall provide and present a technical paper(s) at the DOE/NETL Annual Contractor's Review Meeting to be held at the NETL facility located in Pittsburgh, PA or Morgantown, WV, or at another location specified by the COR.

4.10  CERTIFICATIONS/ASSURANCES/REPRESENTATIONS FILE (DEC 2003) tc "4.10      CERTIFICATIONS/ASSURANCES/REPRESENTATIONS FILE (DEC 2003) " \l 2
Applicants must complete the DOE certifications/assurances/representations information. Save this information in a single Word file named “CERTIFICATIONS-ASSURANCES.DOC”.  The certifications/assurances/representations are available on the NETL homepage at: 



http://www.netl.doe.gov/business/faapiaf/app-files.html
This program is covered under Title XX through XXIII of the Energy Policy Act (EPACT) of 1992.  If an applicant is a business entity other than an organization of they type described in 501(c)(3) of the Internal Revenue Code of 1954, the applicant must complete the form set with the EPACT Representation and provide the appropriate EPACT Representation, (i.e., EPACT Representation for Awards Under $100,000 or EPACT Representation for Awards of $100,000 or more). 

This program is not covered under Title XX through XXIII of EPACT.  Applicants must complete the certifications/assurances/representations form set without the EPACT Representation.

4.11  NEPA  QUESTIONNAIRE
Applicants must complete the NETL National Environmental Policy Act (NEPA) Questionnaire available at http://www.netl.doe.gov/business/index.html in order to provide background information on the proposed project.  This information will be used in making a NEPA Determination on the appropriate level of analysis and documentation needed to evaluate, and plan any necessary mitigation of, the environmental consequences (both positive and negative) of the proposed action.
4.12  ATTACHMENT 1 FFRDC ATTACHMENT (DEC 2003) tc "4.11      ATTACHMENT 1 FFRDC ATTACHMENT (DEC 2003) " \l 2
FFRDC Budgets and a DOE Field Work Proposal in accordance with the requirements in DOE Order412.1 Work Authorization System,  ( http://www.directives.doe.gov/pdfs/doe/doetext/neword/412/o4121.pdf )must be saved as a Word file and named “FFRDC ATTACHMENT.doc”

4.13  ATTACHMENT 2 BIOGRAPHICAL SKETCH (DEC 2003) tc "4.12      ATTACHMENT  2 BIOGRAPHICAL SKETCH (DEC 2003) " \l 2
Provide a biographical sketch for the project director/principal investigator, and any co-project directors/principal investigators.  Save this information in a single Word file, named "BIO ATTACHMENT.DOC".   The biographical information must not exceed 2-3 pages for each person when printed on 8.5" by 11" paper with 1 inch margins (top, bottom, left, and right) with font not smaller than 12 point and must include:


Education: Undergraduate, graduate and postdoctoral training, provide institution, major/area, 


degree and year.


Positions:  Beginning with the current position list, in chronological order, professional/academic


positions with a brief description.


Publications:  A list of up to [INSERT NUMBER] publications most closely related to 


the proposed project.  For each publication, identify the names of all authors (in the same 


sequence in which they appear in the publication), the article title, book or journal title, 


volume number, page numbers, year of publication, and website address if available 


electronically.  


Patents, copyrights and software systems developed may be provided in addition to or 


substituted for publications.


Synergistic Activities:  List no more than 5 professional and scholarly activities related to 


the effort proposed.

4.14  ATTACHMENT 3 COMMITMENT LETTERS FROM THIRD PARTIES CONTRIBUTING TO COST SHARING (OCT 2003) tc "4.13      ATTACHMENT 3 COMMITMENT LETTERS FROM THIRD PARTIES CONTRIBUTING TO COST SHARING (OCT 2003) " \l 2
If a third party, (i.e., a party other than the organization submitting the application) proposes to provide all or part of the required cost sharing, the applicant must include a letter from the third party stating that it is committed to providing a specific minimum dollar amount of cost sharing.  The letter should also identify the form of the proposed cost sharing (e.g., cash, services, and/or property) to be contributed.  Letters must be signed by the person authorized to commit the expenditure of funds by the entity and be provided in a PDF format.  Save this information is a file named “CLTR ATTACHMENT. PDF”. 

4.15  MORE THAN ONE APPLICATION (JAN 2003) tc "4.14      MORE THAN ONE APPLICATION (JAN 2003) " \l 2
You may submit more than one application.  Each application must have its own unique title on the subject line (i.e., project title and principal investigator/project director, if any).  For each application, you must first click on “Create Application” and then complete the information requested. 

4.16  APPLICATION DUE DATE  (OCT 2003) tc "4.15      APPLICATION DUE DATE - MULTIPLE DUE DATES (OCT 2003) " \l 2
Applications and amendments of applications must be received by June 22
, 2004, no later than 8:00 PM Eastern Time.  You are strongly encouraged to transmit your application a day or more before the deadline to mitigate potential transmission problems.  

APPLICATIONS, INCLUDING APPLICATION FILES, RECEIVED AFTER THE DEADLINE, AS DEMONSTRATED BY THE IIPS DATE/TIME STAMP WILL NOT BE REVIEWED OR CONSIDERED FOR AWARD.
4.17  INTERGOVERNMENTAL REVIEW - NONE (OCT 2003) tc "4.17      INTERGOVERNMENTAL REVIEW - NONE (OCT 2003) " \l 2
This program is not subject to Executive Order 12372, “Intergovernmental Review of Federal Programs".

4.18  FUNDING RESTRICTIONS (DEC 2003) tc "4.18      FUNDING RESTRICTIONS (DEC 2003) " \l 2
COST PRINCIPLES 

Cost must be allowable in accordance with the applicable cost principles referenced in 10 CFR Part 600. 

PRE-AWARD COSTS

Recipients may charge to an award resulting from this announcement pre-award costs that were incurred within the ninety (90) calendar day period immediately preceding the effective date of the award, if the costs are necessary for the conduct of the project activities and are otherwise allowable in accordance with the applicable cost principles and the terms and conditions of the award.   Recipients must obtain the prior approval of the contracting officer for any pre-award costs that are for periods greater than this 90 day calendar period.

Pre-award costs are incurred at the applicant's risk.  DOE is under no obligation to reimburse such costs if for any reason the applicant does not receive an award or if the award is made for a lesser amount than the applicant expected.

4.19  OTHER SUBMISSION REQUIREMENTS (OCT 2003) tc "4.19      OTHER SUBMISSION REQUIREMENTS (OCT 2003) " \l 2
ELECTRONIC SUBMISSION

Applications must be submitted through the DOE Industry Interactive Procurement System (IIPS) at http://e-center.doe.gov .  Instructions on how to submit an application or an application amendment and how to register, submit questions, and view questions and answers are located on the web site at http://e-center.doe.gov , click on the “Help” button and click on “Frequently Asked Questions”. 

Prepare all the required files in accordance with the instructions in this announcement prior to starting the transmission process.  Submit the entire application package in one IIPS session (i.e., do not logoff before all the files are submitted).  

When you are ready to submit your application, go to http://e-center.doe.gov  and complete the IIPS cover page.  Enter the project title and the principal investigator/project director, if any, in the “Subject” block.  Then attach each file in the corresponding block in accordance with the IIPS guidance.  Follow the instructions for submitting the application.

If you have any problems accessing information or submitting your application, contact the Help Desk at 1 800-683-0751 and select option 1, or send an email to HelpDesk@pr.doe.gov .  ONLY APPLICATIONS SUBMITTED THROUGH IIPS WILL BE CONSIDERED FOR AWARD.

ELECTRONIC SIGNATURE

Applications submitted through IIPS constitute submission of electronically signed applications.  The name of the authorized organizational representative (i.e., the administrative official, who, on behalf of the proposing organization, is authorized to make certifications and assurances or to commit the applicant to the conduct of a project) must be typed in the signature block on the form to be accepted as an electronic signature.  Do not submit a scanned copy of the signed document. 

IIPS REGISTRATION

In order to submit an application, you must be authorized by the applicant (i.e., institution or business entity) to submit an application on its behalf and you must register in IIPS.  You are encouraged to register as soon as possible.  You only have to register once to apply for any DOE award.  To register go to http://e-center.doe.gov  and follow the registration instructions.

 SECTION V - APPLICATION REVIEW INFORMATION tc " SECTION V - APPLICATION REVIEW INFORMATION "
5.1 INITIAL REVIEW CRITERIA (OCT 2003) 
tc "5.1      INITIAL REVIEW CRITERIA (OCT 2003) " \l 2
Prior to a comprehensive merit evaluation, DOE will perform an initial review to determine that (1) the applicant is eligible for an award; (2) the information required by the announcement has been submitted; (3) all mandatory requirements are satisfied; and (4) the proposed project is responsive to the objectives of the funding opportunity announcement.

5.2 MERIT REVIEW CRITERIA (OCT 2003) 
tc "5.2      MERIT REVIEW CRITERIA (OCT 2003) " \l 2
Applications submitted in response to this funding opportunity will be evaluated and scored in accordance with the criteria and weights listed below:

5.2.1  TECHNICAL EVALUATION CRITERIA
1.
TECHNICAL MERIT (CRITERION 1) – 35%
    (
Applications will be evaluated on the adequacy of the discussion of the need or problem the technology will address and the major issues and key risks in the development of the proposed technology.  Applications will be evaluated on the evidence presented that the proposed technology is potentially technically superior to currently available technology.

    (
Applications will be evaluated on the appropriateness of the proposed approach to technology development given the current development status of the technology and the overall impact of successful project completion to future success in the marketplace.  Applications will also be evaluated on the feasibility of the proposed technology, the scientific merit (based on sound scientific and engineering principles), and the degree to which the technology is innovative and unique.

    (
Applications will be evaluated on the clarity, completeness, and feasibility of the proposed work plan and schedule and on the appropriateness of milestones and performance metrics in the work plan for gauging technical progress.

    (
Applications will be evaluated on the reasonableness of proposed labor hours, labor categories, travel, consultants, and subcontractors as they apply to the performance of the proposed project.
2.
ENERGY, ENVIRONMENTAL, AND ECONOMIC BENEFITS (CRITERION 2) – 35%
· Applications will be evaluated on the evidence presented for significant energy savings potential and technical performance expected from the proposed technology or product.  Energy savings potential shall be determined according to the guidelines contained in Attachment 3, Guide for Evaluation of Energy Savings Potential dated 2/3/2000.  Reviewers are instructed to use the estimates of this document in their evaluation of applications.
    (
Applications will be evaluated on the evidence presented for significant environmental benefits from the proposed technology or product.  Environmental benefits include, but are not limited to: reduced global warming potential, increased protection of the stratospheric ozone layer, lower direct releases of water, air and ground pollutants, improved indoor air quality, improved recyclability and beneficial human health impacts.  Potential reductions in emissions of carbon dioxide from the proposed technology shall be determined according to the guidelines contained in Attachment 3, Guide for Evaluation of Energy Savings Potential dated 2/3/2000.
    (
Applications will be evaluated on the evidence presented for significant economic market potential for the proposed technology.  The evaluation will focus on economic impacts beyond the monetary value of the estimated energy savings. 

3.
APPLICANT AND PARTICIPANT ROLES AND CAPABILITIES (CRITERION 3) – 15%
    (
Applications will be evaluated on the demonstrated current corporate experience and success in similar projects resulting in successful technology development and commercialization or technology transfer.

    (
Applications will be evaluated on the experience and availability of key personnel to complete the proposed project.  Relative to the nature and time scale of the proposed project, team capabilities will be evaluated for both technical expertise and, if needed for the success of the project, product commercialization and/or technology transfer expertise.

    (
Applications will be evaluated on the adequacy (quality, availability, and appropriateness) of facilities and equipment to accommodate the proposed project.
4.
INDUSTRIAL INVOLVEMENT AND COMMERCIALIZATION POTENTIAL (CRITERION 4) - 15%
(
Applications will be evaluated on the completeness, practicality, and adequacy of the commercialization strategy for the results of the proposed project, including the adequacy of strategies to manage intellectual property rights, the adequacy of plans to disseminate results through appropriate gateways to the market and/or institutional alliances to execute the commercialization strategy.  Results of projects can include hardware, data, software, system designs, etc., depending on the nature of the project.

    (
Applications will be evaluated on the viability and practicality of the proposed results to meet the needs of the target market in a cost effective manner without major market restructuring considering potential technical, regulatory, economic, environmental, production or other issues impacting market success.

    (
Applications will be evaluated on the demonstration of corporate commitment to the proposed project by exceeding the minimum required cost share and/or providing in‑kind contributions to increase the probability of technical success and the potential for effective application of results in the marketplace.
5.2.2  BUDGET EVALUATION CRITERIA
The budget information will be evaluated in response to this funding opportunity announcement in order to:

a)
determine the level of verifiable cost sharing;

b)
ensure that all work elements included in the Statement of Project Objectives have associated costs, and that those cost appear appropriate and reasonable for the effort proposed; 

c)
evaluate the potential impact on cost of the level of NEPA documentation required. (ref. Section 4.11); and,

d)
assess the applicant's understanding of the Statement of Project Objectives.

5.2.3  RELATIVE ORDER OF IMPORTANCE
The Technical Evaluation is more important than the Budget Evaluation.  However, the Budget Evaluation shall be considered in making the selection decision.

5.3  OTHER SELECTION FACTORS (OCT 2003) tc "5.3      OTHER SELECTION FACTORS (OCT 2003) " \l 2
These factors, while not indicators of the Application's merit, e.g., technical excellence, cost, Applicant's ability, etc., may be essential to the process of selecting the application(s) that, individually or collectively, will best achieve the program objectives.  Such factors are often beyond the control of the Applicant.  Applicants should recognize that some very good applications may not receive an award because they do not fit within a mix of projects which maximizes the probability of achieving the DOE's overall research and development objectives.  Therefore, the following Program Policy Factors may be used by the Selection Official to assist in determining which of the ranked application(s) shall receive DOE funding support.

1.
It is desirable to select projects from a diversity of types and/or sizes of organizations. This includes, but is not limited to, limiting the number of applications selected from one applicant organization.

2.
It is desirable to select a group of projects which represent a diversity of methods, approaches, applications, or kinds of work.  This includes, but is not limited to, consideration of ongoing projects in addition to the applications received through this funding opportunity.

3.
It may be desirable to support complementary and/or duplicative efforts or projects, which, when taken together, will best achieve the research goals and objectives.

4.
It may be desirable to select projects for award that will complement or enhance existing or planned work identified by EERE.

5.
It may be desirable to select project(s) for award of less technical merit than other project(s) if such a selection will optimize use of available funds by allowing more projects to be supported and not be detrimental to the overall objectives of the program.

The above factors will be independently considered by the Selection Official in determining the optimum mix of applications that will be selected for support.  These policy factors will provide the Selection Official with the capability of developing, from the competitive funding opportunity, a broad involvement of organizations and organizational ideas, which both enhance the overall technology research effort and upgrade the program content to meet the goals of the DOE.

5.4  REVIEW AND SELECTION PROCESS (OCT 2003) tc "5.4      REVIEW AND SELECTION PROCESS (OCT 2003) " \l 2
MERIT REVIEW

Applications that pass the initial review will be subjected to a merit review in accordance with the Office of Energy Efficiency and Renewable Energy merit review procedures which were published in the Federal Register on December 20, 2001 (Vol. 66, No. 245).  

SELECTION

The Selection Official will consider the merit review recommendation, program policy factors, and the amount of funds available.

DISCUSSIONS AND AWARD

The Government may enter into discussions with a selected applicant for any reason deemed necessary, including but not limited to,: (1) the budget is not appropriate or reasonable for the requirement; (2) only a portion of the application is selected for award; (3) the Government needs additional information to determine that the recipient is capable of complying with the requirements in 10 CFR 600; and/or (4) special terms and conditions are required.  Failure to resolve satisfactorily the issues identified by the Government will preclude award to the applicant.  

Notice is given that award may be made after few or no exchanges, discussions or negotiations.  Therefore, all applicants are advised to submit their most favorable application to the Government.  The Government reserves the right, without qualification, to reject any or all applications received in response to this solicitation and to select any application, in whole or in part, as a basis for negotiation and or award.

5.5  ANTICIPATED ANNOUNCEMENT AND AWARD DATES (OCT 2003) tc "5.5      ANTICIPATED ANNOUNCEMENT AND AWARD DATES" \l 2
DOE anticipates notifying applicants selected for award by August 2004 in an attempt to make awards by 

September 30, 2004
 SECTION VI - AWARD ADMINISTRATION INFORMATION tc " SECTION VI - AWARD ADMINISTRATION INFORMATION "
6.1  AWARD NOTICES (OCT 2003) tc "6.1      AWARD NOTICES (OCT 2003) " \l 2
NOTICE OF SELECTION

DOE will notify applicants selected for award.  This notice of selection is not an authorization to begin performance.  (See Section IV with respect to the allowance of pre-award costs.)

Organizations whose applications have not been selected will be advised as promptly as possible.  This notice will explain why the application was not selected.  

NOTICE OF AWARD

A Notice of Financial Assistance Award issued by the contracting officer is the authorizing award document.  It includes, either as an attachment or by reference: (1) a budget that indicates the amounts, by categories of expenses, on which the agency has based its support; (2) the application; (3) applicable program regulations, if any; (4) special terms and conditions; (5) DOE assistance regulations at 10 CFR part 600, or, for Federal Demonstration Partnership (FDP) institutions, the FDP terms and conditions; and (6) a reporting checklist, which identifies the reporting requirements.  

6.2  ADMINISTRATIVE AND NATIONAL POLICY REQUIREMENTS (OCT 2003) tc "6.2      ADMINISTRATIVE AND NATIONAL POLICY REQUIREMENTS (OCT 2003) " \l 2
The administrative requirements and national policy requirements (e.g., “generally applicable requirements”) for DOE grants and cooperative agreements are contained in 10 CFR Part 600, except for grants made to Federal Demonstration Partnership (FDP) institutions.  The FDP terms and conditions and DOE FDP agency specific terms and conditions are located on the National Science Foundation web site at www.nsf.gov.   “Generally applicable requirements” are defined in 10 CFR 600.12.

6.3  LOBBYING RESTRICTION (INTERIOR ACT FY 2004) (MAR 2004) tc "6.3      LOBBYING RESTRICTION (INTERIOR ACT FY 2004) (MAR 2004) " \l 2
The awardee agrees that none of the funds obligated on this 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 proposal on which Congressional action is not complete.  This restriction is in addition to those prescribed elsewhere in statute and regulation.

A copy of the DOE “Lobbying Brochure” which provides a summary of the statutory and regulatory restrictions regarding lobbying activities for Federal contractors can be found at 

http://professionals.pr.doe.gov/ma5/MA-5Web.nsf/Procurement/Lobbying+Brochure?OpenDocument

6.4  NOTICE REGARDING THE PURCHASE OF AMERICAN-MADE EQUIPMENT AND PRODUCTS -- SENSE OF CONGRESS (MAR 2004) tc "6.4      NOTICE REGARDING THE PURCHASE OF AMERICAN-MADE EQUIPMENT AND PRODUCTS -- SENSE OF CONGRESS (MAR 2004) " \l 2
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.

6.5  COMPLIANCE WITH BUY AMERICAN ACT (MAR 2004) tc "6.5      COMPLIANCE WITH BUY AMERICAN ACT (MAR 2004) " \l 2
In accepting this award, the Recipient agrees to comply with sections 2 through 4 of the Act of March 3, 1933 (41 U.S.C. 10a-10c, popularly known as 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.

6.6  REPORTING (NOV 1998) tc "6.6      REPORTING (NOV 1998) " \l 2
Failure to comply with the reporting requirements contained in this award will be considered a material noncompliance with the terms of the award. Noncompliance may result in a withholding of future payments, suspension or termination of the current award, and withholding of future awards. A willful failure to perform, a history of failure to perform, or of unsatisfactory performance of this and/or other financial assistance awards, may also result in a debarment action to preclude future awards by Federal agencies.

6.7  ENVIRONMENTAL, SAFETY & HEALTH (OCT 2003) tc "6.7      ENVIRONMENTAL, SAFETY & HEALTH (OCT 2003) " \l 2
The recipient must comply with applicable Federal, State, and local environmental, safety and health laws and regulations for work performed under this award. 

6.8  NOTICE REGARDING UNALLOWABLE COSTS AND LOBBYING ACTIVITIES (NOV 1998) tc "6.8      NOTICE REGARDING UNALLOWABLE COSTS AND LOBBYING ACTIVITIES (NOV 1998) " \l 2
Recipients of financial assistance are cautioned to carefully review the allowable cost and other provisions applicable to expenditures under their particular award instruments.  If financial assistance funds are spent for purposes or in amounts inconsistent with the allowable cost or any other provisions governing expenditures in an award instrument, the government may pursue a number of remedies against the Recipient, including in appropriate circumstances, recovery of such funds, termination of the award, suspension or debarment of the Recipient from future awards, and criminal prosecution for false statements.

Particular care should be taken by the Recipient to comply with the provisions prohibiting the expenditure of funds for lobbying and related activities.  Financial assistance awards may be used to describe and promote the understanding of scientific and technical aspects of specific energy technologies, but not to encourage or support political activities such as the collection and dissemination of information related to potential, planned or pending legislation.

6.9  STATEMENT OF SUBSTANTIAL INVOLVEMENT (AUG 2003) tc "6.9      STATEMENT OF SUBSTANTIAL INVOLVEMENT (AUG 2003) " \l 2
“DOE will negotiate a statement of substantive involvement prior to the award of any cooperative agreement.  This statement will describe the Governments substantial involvement in the project”
6.10  REPORTING REQUIREMENTS (DEC 2003) tc "6.10      REPORTING REQUIREMENTS (DEC 2003) " \l 2
The Reporting Requirements are identified on the Federal Assistance Reporting Checklist attached to the award agreement.  See the following page for the propose Checklist for this program.
[image: image1.png]


 4.3     ATTACHMENT B – FEDERAL ASSISTANCE REPORTING CHECKLISTtc "4.3     ATTACHMENT B – FEDERAL ASSISTANCE REPORTING CHECKLIST" \f C \l 2
FEDERAL ASSISTANCE REPORTING CHECKLIST
	1.   AWARDEE:  
     
	2.   IDENTIFICATION NUMBER:  

     

	3.   REPORT SUBMISSION ADDRESS:  The requested quantity of all required report deliverables shall be submitted to the following address:

Submit all forms to the electronically to https://gowba.go.doe.gov/uploadreports 

	4.   PLANNING AND REPORTING REQUIREMENTS:

	
	FORM N0.
	FREQ.
	NUMBER OF COPIES

	A.   PROGRAM/PROJECT MANAGEMENT
 FORMCHECKBOX 
  Federal Assistance Program/Project Status Report

 FORMCHECKBOX 
  Financial Status Report

 FORMCHECKBOX 
  Federal Cash Transaction Report

B.   TECHNICAL (One paper copy and one PDF electronic file copy)
 FORMCHECKBOX 
  Technical Progress Report

 FORMCHECKBOX 
  Topical Report

 FORMCHECKBOX 
  Final Report

C.   ENVIRONMENTAL
 FORMCHECKBOX 
  Hazardous Substance Plan

 FORMCHECKBOX 
  Hazardous Waste Report

 FORMCHECKBOX 
  Environmental Compliance Plan

 FORMCHECKBOX 
  Environmental Monitoring Plan

 FORMCHECKBOX 
  Environmental Status Report

D.   PROPERTY
 FORMCHECKBOX 
  Annual Report of Property in the Custody of Contractors

 FORMCHECKBOX 
  High Risk Property Report

 FORMCHECKBOX 
  Report of Termination or Completion Inventory

E.   EXCEPTION
 FORMCHECKBOX 
  Conference Record

 FORMCHECKBOX 
  Hot Line Report

 FORMCHECKBOX 
  Journal Articles/Conference Papers and Proceedings

 FORMCHECKBOX 
  Software

 FORMCHECKBOX 
  Other       ________________________________
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	5.    FREQUENCY CODES AND DUE DATES:
A - As required; see attached text for applicability.

C - Change/revision, within 15 calendar days after event.

FG - Final; within ninety (90) calendar days after the project period ends.

FC - Final - End of Effort.

M - Monthly; within twenty-five (25) calendar days after end of the report period.

O - Once after award; within thirty (30) calendar days after award.

Q - Quarterly; within thirty (30) calendar days after end of the calendar quarter or portion thereof.

S - Semiannually; within thirty (30) calendar days after end of project year and project half-year.

YF - Yearly; 90 calendar days after the end of project year.

YP - Yearly Property - due 15 days after period ending 9/30.

	6. SPECIAL INSTRUCTIONS:

The forms identified in the checklist are available at http://www.netl.doe.gov/business/faapiaf/paaforms.html.  Alternate formats are acceptable provided the contents remain consistent with the form.  
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SECTION VII - AGENCY CONTACTS tc " SECTION VII - AGENCY CONTACTS "
7.1  QUESTIONS (OCT 2003) tc "7.1      QUESTIONS (OCT 2003) " \l 2
Questions regarding the content of this announcement should be submitted through the “Submit Question” feature of the DOE Industry Interactive Procurement System (IIPS) at  http://e-center.doe.gov .  Locate the announcement on IIPS and then click on the “Submit Question” button.  Enter required information.  You will receive an electronic notification that your question has been answered.  DOE will try to respond to a question within 3 days, unless a similar question and answer have already been posted on the website. 

All questions must be submitted to the Master Announcement DE-PS26-04NT42114, not the Area of Interest “sub-announcements” (e.g., DE-PS26-04NT42114-01)(ref. Section 4.3).  The Contract Specialist will request correct resubmission of any questions submitted to any of the “sub-announcements.”

Responses to questions may be viewed through the “View Questions” feature, button.   If no questions have been answered, a statement to that effect will appear.   You should periodically check “View Questions” for new questions and answers.  

Questions regarding how to submit questions or view responses can be e-mailed to the IIPS HELP Desk at helpdesk@pr.doe.gov or by calling 1 (800) 683-0751.

 SECTION VIII - OTHER INFORMATION tc " SECTION VIII - OTHER INFORMATION "
8.1  MODIFICATIONS (OCT 2003) tc "8.1      MODIFICATIONS (OCT 2003) " \l 2
Notices of any modifications to this announcement will be posted on the DOE Industry Interactive Procurement System (IIPS).  It is the applicant’s responsibility to read and comply with any modifications.
If you register in IIPS, you may “Join the Mailing List” to receive an email when a modification or an announcement message is posted.  To view modifications and announcement messages, locate the announcement on IIPS and click on the yellow folder next to the announcement number. 

8.2  GOVERNMENT RIGHT TO REJECT OR NEGOTIATE (OCT 2003) tc "8.2      GOVERNMENT RIGHT TO REJECT OR NEGOTIATE (OCT 2003) " \l 2
DOE reserves the right, without qualification, to reject any or all applications received in response to this announcement and to select any application, in whole or in part, as a basis for negotiation and/or award.

8.3  COMMITMENT OF PUBLIC FUNDS (OCT 2003) tc "8.3      COMMITMENT OF PUBLIC FUNDS (OCT 2003) " \l 2
The Contracting Officer is the only individual who can make awards or commit the Government to the expenditure of public funds.   A commitment by other than the Contracting Officer, either explicit or implied, is invalid.

8.4  PROPRIETARY APPLICATION INFORMATION (OCT 2003) tc "8.4      PROPRIETARY APPLICATION INFORMATION (OCT 2003) " \l 2
An application may include data, including trade secrets and/or privileged or confidential commercial or financial information which the applicant does not want disclosed to the public or used for any purpose other than evaluation of the application (See 10 CFR 600.15).  The use and disclosure of such data may be restricted, provided the applicant marks the cover sheet of the application with the following legend and specifies the pages of the application which are to be restricted:


“The data contained in pages [   ] of this application have been submitted in 


confidence and contain trade secrets or proprietary information, and such data 


shall be used or disclosed only for evaluation purposes, provided that if this 


applicant receives an award as a result of or in connection with the submission 


of this application, DOE shall have the right to use or disclose the data 


herein to the extent provided in the award.  This restriction does not limit the 


government's right to use or disclose data obtained without restriction from 


any source, including the applicant.”

To protect such data, each line or paragraph on the pages containing such data must be specifically identified and marked with a legend similar to the following:

“Use or disclosure of the data set forth above is subject to the restriction on the cover page of this application.”

8.5  EVALUATION BY NON-FEDERAL REVIEWERS (OCT 2003) tc "8.5      EVALUATION BY NON-FEDERAL REVIEWERS (OCT 2003) " \l 2
In conducting the merit review evaluation, the Government plans to use qualified non Federal personnel (e.g., DOE management and operating contractors, universities personnel, or other scientific/technical experts) as reviewers or advisors. The applicant, by submitting its application, consents to the use of non-Federal reviewers.  Non-Federal reviewers will be required to sign a Conflict-of-Interest/Non-Disclosure Certificate prior to reviewing any application.

8.6  INTELLECTUAL PROPERTY DEVELOPED UNDER THIS PROGRAM (OCT 2003) tc "8.6      INTELLECTUAL PROPERTY DEVELOPED UNDER THIS PROGRAM (OCT 2003) " \l 2
PATENT RIGHTS  

The government will have certain statutory rights in an invention that is conceived or first actually reduced to practice under a DOE award.  42 U.S.C. 5908 provides that title to such inventions vests in the United States, except where 35 U.S.C. 202 provides otherwise for nonprofit organizations or small business firms.  However, the Secretary of Energy may waive all or any part of the rights of the United States subject to certain conditions.  (See the clause entitled “Notice of Right to Request Patent Waiver” below.)

RIGHTS IN TECHNICAL DATA

Normally, the government has unlimited rights in technical data created under a DOE agreement.  Delivery or third party licensing of proprietary software or data developed solely at private expense will not normally be required except as specifically negotiated in a particular agreement to satisfy DOE's own needs or to insure the commercialization of technology developed under a DOE agreement.  

SPECIAL PROTECTED DATA STATUTES

This program is covered by a special protected data statute.  The provisions of the statute provide for the protection from public disclosure, for a period of up to 5 years from the development of the information, data that would be trade secret, or commercial or financial information that is privileged or confidential, if the information had been obtained from a non-Federal party.   Generally, the provision entitled, Rights in Data Programs Covered under Special Protected Data Statutes, (10 CFR 600 Appendix A to Subpart D), would apply to an award made under this announcement.  This provision will identify data or categories of data first produced in the performance of the award that will be made available to the public, notwithstanding the statutory authority to withhold data from public dissemination, and will also identify data that will be recognized by the parties as protected data.   

INTELLECTUAL PROPERTY PROVISIONS

The standard DOE financial assistance intellectual property provisions applicable to the various types of recipients are located at http://www.gc.doe.gov/gcmain.html . 

8.7  NOTICE OF RIGHT TO REQUEST PATENT WAIVER (OCT 2003) tc "8.7      NOTICE OF RIGHT TO REQUEST PATENT WAIVER (OCT 2003) " \l 2
Applicants may request a waiver of all or any part of the rights of the United States in inventions conceived or first actually reduced to practice in performance of an agreement as a result of this announcement, in advance of or within 30 days after the effective date of the award.  Even if such advance waiver is not requested or the request is denied, the recipient will have a continuing right under the award to request a waiver of the rights of the United States in identified inventions, i.e., individual inventions conceived or first actually reduced to practice in performance of the award.  Any patent waiver that may be granted is subject to certain terms and conditions in 10 CFR 784.

Domestic small businesses and domestic nonprofit organizations will receive the patent rights clause at 37 CFR 401.14, i.e., the implementation of the Bayh-Dole Act.   This clause permits domestic small business and domestic nonprofit organizations to retain title to subject inventions.  Therefore, small businesses and nonprofit organizations do not need to request a waiver.
8.8  NOTICE REGARDING ELIGIBLE/INELIGIBLE ACTIVITIES (AUG 1999) tc "8.8      NOTICE REGARDING ELIGIBLE/INELIGIBLE ACTIVITIES (AUG 1999) " \l 2
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.
ATTACHMENT – GUIDE FOR EVALUATION OF ENERGY SAVINGS POTENTIAL

GUIDE FOR EVALUATION OF ENERGY SAVINGS POTENTIAL

Office of Building Technology,

State and Community Programs (BTS)

February 3, 2000

Introduction

This guide provides a method for estimating the savings in primary energy consumption and carbon emissions resulting from technology changes in buildings.  The objective of the estimation method is to facilitate comparison of a wide variety of building technologies on a common basis.  This guide specifically provides the method’s simple calculation framework and generic supporting data.

The method is applicable to technologies for end-use equipment and building envelopes for both residential and commercial buildings. The method can accommodate technologies, which are at the very early stages of development, as well as well-characterized technologies in the midst of the development cycle.  To accommodate the wide range of technologies and to reflect major market opportunities, the method incorporates slightly different approaches for building equipment technologies and building envelope technologies.

The method provides savings estimates, which highlight the relative differences among technologies.  It may or may not provide an accurate forecast of the likely impact of any specific technology.  The estimates of savings are expressed in terms of an annual national rate, based on the maximum likely market penetration for the proposed technology.

A straightforward savings calculation method that will accommodate most technologies and markets is displayed below in the “linked boxes” format.

[image: image2.wmf]% Energy savings

over typical new

technology

National energy

consumption for

end-use category

Maximum potential

market penetration

(%)

Energy to Carbon

Factor

National Total

Energy Savings

Proposer Provides

Detailed Tables

Proposer Provides

Table E

X

X

X

=

=

National Total

Energy

Savings

National Total

Carbon

Savings


The method requires four basic data items to generate an estimate of both primary energy savings and carbon emission savings.  Those items and their sources are:

1.
Primary energy consumption of the end use(s) targeted
Attached Tables

2.
Performance level of typical new technology or product
Attached Tables

3.
Performance level of proposed technology 
Applicant provides

4.
Expected market penetration of proposed technology
Applicant  provides

Items 1 and 2 above are provided in Tables A through D, covering residential and commercial buildings.  Table E provides data to convert energy savings into carbon emissions savings, along with selected conversion constants, to insure consistency.

Items 3 and 4 above are provided by the proposer and must have adequate supporting justification.  The performance level (item 3) must be based on the attributes of the proposed technology and must be supported by appropriately detailed engineering or scientific analysis, building simulation modeling, and/or literature references.  These data are necessary to justify the performance level used.

In many cases, the technology proposed will be a sub-component of the elements listed in Tables A through D.  Sub-component technologies will require some calculations prior to Step 1 of the methodology.  Example #2 deals with this situation.  Proposers must provide sufficient information to explain and justify estimates of system improvements based on improved sub-component technologies.

The methodology is based on comparing the performance level of the proposed new technology with the performance of the typical new technology currently used.  In a replacement situation, it is implicitly assumed that replacement would occur in any case.  Therefore, the comparison is not based on the performance of the technology actually being replaced, but on the technology most likely to be used today.

The expected market penetration (item 4) is an estimate of the long-term penetration of the target market, on a percentage basis.  The expected market penetration must be supported by a brief market analysis and/or supporting literature references.  The market analysis needs to consider economic factors (including expected first cost and payback period, relative to other technologies) and non-economic factors, which may limit the penetration of all of the target market.  (Non-economic factors include product physical size, building characteristics and institutional barriers.)  A discussion of these factors may be necessary to justify the market penetration level used.

It is possible to save energy with a technology, which does not exceed the maximum efficiency levels currently available in the market, but has lower first cost than current high-efficiency products.  (An example would be new technology for natural gas condensing furnaces with 92% AFUE and inherently lower manufacturing cost than current condensing furnaces.)  The low-cost technology will create an incremental or additional market penetration above the present sales level for highly efficient products.  This incremental market penetration is used in calculating savings. 

The savings calculation method outlined herein, if applied directly, may not accurately estimate the savings for certain technologies (such as fuel-switching, crosscutting, integrated technologies) or niche applications.  For these special cases, the proposer may modify this methodology or create a parallel methodology, as long as the methodology provides a comparable level of calculation transparency, contains adequate justification through supporting data, and is fully consistent with the data in Tables A through E.  The savings are to be in terms of an annual national rate at the maximum likely market penetration, not cumulative savings over several years nor a savings rate at future point in time.

Equipment Technologies

The approach for estimating the relative energy savings of building equipment technologies is based on the normal replacement of equipment in the existing stock of buildings.  The current energy consumption characteristics of existing buildings (Tables A and C) are used as the baseline for market penetration and savings estimates.  This method implicitly uses the following approximations:

-
all energy-consuming equipment in all current buildings will eventually be replaced with new equipment, either due to wear-out or functional or economic factors.

-

over the next 20 years, replacement of equipment in existing buildings is a much larger market for energy savings than installations in newly-constructed buildings.

Therefore, there is no need to forecast the energy consumption characteristics of building equipment in the future.  Nor is there a need to calculate energy savings potential in new construction.  Sufficient differentiation among equipment technologies is achieved using the energy use characteristics of existing buildings.

Example #1: This example deals with technology advances for heat pump water heaters.  The target market is residential electric water heating.  For the expected market penetration, the example estimates that 30% of the residential electric water heater stock has the potential of eventually being replaced by the heat pump water heater.  This penetration level reflects the influence of several factors including: the cost of electricity, the first cost differential relative to competitive products, and the proportion of homes with higher hot water use and installation constraints.

Envelope Technologies
In contrast to the situation for building equipment, many new technologies for building envelopes may find their primary market in newly constructed buildings.  Retrofit of existing buildings may represent only a secondary market.  Therefore, to best estimate the relative energy savings of building envelope technologies, an estimate of energy savings in both new and existing building markets may be needed.  Table B and D provide data on the energy consumption characteristics of both existing buildings and new construction.  For new construction (Table B2 and D2), the tables provide ten-year cumulative energy consumption based on current 1990s construction characteristics and forecasted construction rates over the next ten years.  These data sets provide a relative basis for accounting for both the retrofit and new construction markets for envelope technologies.

To estimate the percent energy savings for an envelope technology, the proposer estimates the performance level of the proposed technology relative to the typical performance level of current technology.  The tables do not provide performance data for current envelope technologies used in new buildings or in retrofit of existing buildings.  The proposer will need to supply these data.  These performance levels require justification, either by building modeling results, field measurements, literature references, etc.

The energy consumption baseline for new construction consists of the cumulative energy consumption of ten years of new building construction.  This baseline is used to determine relative energy savings regardless of the expected market entry date of the technologies (i.e., even if the technology will not enter the market until late in the 2000 decade or beyond).  The calculation method is to provide a relative energy savings estimate appropriate for comparing various envelope technologies, not to accurately predict future savings.  If the technology is expected to be used in both existing buildings and new buildings, the proposer will have to estimate market penetrations for both.  The market penetrations are justifiable estimates of the ultimate market penetration, whether or not that level of penetration is likely to occur before 2010 or within ten years after market introduction.

Example #2: This example deals with a new insulation technology for building exterior walls.  To use the method, the performance level of the proposed wall insulation must be translated into a percent energy savings for the entire wall system.  Since there are is several heat transfer mechanisms involved in building exterior walls, the translation is generally not a simple one.  Thus, Step 1 would need to be supplemented with additional data or calculations to support the estimate of percent energy savings for the wall system.

List of tables
Table A:
Residential End Use Primary Energy Consumption and Equipment Efficiencies - Current Building Stock

Table B:
Residential Space Conditioning Energy Consumption by Envelope Component 


B1 - Current Building Stock


B2 - Ten Years of post-2000 New Construction

Table C:
Commercial End Use Primary Energy Consumption and Equipment Efficiencies - Current Building Stock

Table D:
Commercial Space Conditioning Energy Consumption by Envelope Component 


D1 - Current Building Stock


D2 - Ten Years of post-2000 New Construction

Table E:
Conversion Factors

Example 1.  Electric Water Heater
A newly proposed, advanced-technology, electric heat pump water heater (HPWH) is to be evaluated.  From detailed engineering models, laboratory-measured results, or field-measured results, the performance over one year is established to be at 2.0 EF (Efficiency Factor).  From market analysis, the maximum market penetration foreseen is 30% of the installed electric water heating stock.  The penetration estimate accounts for fuel cost, first cost differential, number of homes with larger water heating requirements, and installation constraints.  These two values are prepared by the proposer and must have supporting logic and data included.  Prepare these two values before starting the remaining steps.

Step 1:   Insert the EF of the proposed HPWH into two of the boxes.  Look up the typical efficiency of a new electric water heater in Table A (found as 0.88 EF) and insert into the middle box.  Simple arithmetic provides the percent energy savings over the typical new unit as 56.0%. 
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Step 2:    Look up the energy consumption of electric water heaters in the residential sector in Table A.  The value is 1.18 quads.

Step 3:   Provide the value of the potential market penetration, estimated by the proposer.  The estimate provided is 30%.

Step 4:   Place the above three values (56.0%, 1.18 quads, and 30%) into the provided boxes and multiply.  The result is a national total energy savings of 0.20 quads.  
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Step 5:  To obtain the related carbon savings for the 0.20 quads, look up in Table E the fuel-specific carbon emissions factor, in this case for electricity.  The conversion value is 15.67 Kg/MMBtu (kilogram per million Btu).  Insert the two values into the boxes, and multiply the energy savings by the conversion factor.  The result is 3.13 million metric tonnes of carbon.
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Results:  The values to cite from this analysis are an energy savings of 0.20 quads and a carbon savings of 3.13 million metric tonnes of carbon.

Example 2.  Building Shell - Current Building Stock 
A newly proposed, advanced-technology wall insulation for retrofit into residential homes is to be evaluated.  In this case, only the heating season performance will be considered for energy savings.  From detailed heat transfer analysis and/or laboratory tests, the thermal performance of the insulation is determined.  From detailed building performance models, laboratory-measured results, or field measured results, the performance over one year is established for the entire wall system with the advanced-technology retrofit wall insulation product installed.  Additional modeling and/or measurements are performed to establish the performance level for the typical new product that would be installed in the house walls.  The two performance levels of efficiency for the wall (and thus the percent energy savings) are determined by the proposer, with supporting justification.

From market analysis, the maximum market penetration foreseen is 10% of existing residential homes with the proposed new insulation product.  The penetration estimate accounts for fuel cost, first cost differential, number of homes with larger space heating requirements, and installation constraints.

These two values (percent energy savings and potential market penetration) are prepared by the proposer and must have supporting logic, data, and analysis included.  Prepare these two values before starting the remaining steps.

Step 1:   From modeling and/or measurements for the (a) proposed product and for the (b) typical new product on the market, the proposer establishes that the proposed product will have an energy savings over the competitive product of 40%.

Step 2:    Look up the energy consumption attributable to walls of residential homes in Table B.1.  The value is 2.11 quads, which contains all fuels (gas, oil, and electricity) consumed for heating in residential buildings

Step 3:   Provide the value of the potential market penetration, estimated by the proposer.  The estimate provided is 10%.

Step 4:   Place the above three values (40.0%, 2.11 quads, and 10%) into the provided boxes and multiply.  The result is a national total energy savings of 0.084 quads.
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Step 5:  To obtain the related carbon savings for the 0.084 quads, look up in Table E the generic carbon emissions factor, in this case for space heating in residential buildings.  The conversion value is 15.35 Kg/MMBtu (kilogram per million Btu)
.  Insert the two values into the boxes, and multiply the energy savings by the conversion factor.  The result is 1.29 million metric tonnes of carbon.
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Results:  The values to cite from this analysis are an energy savings of 0.084 quads and a carbon savings of 1.29 million metric tonnes of carbon.

Input Tables

Table A:  Residential End-Use Primary Energy Consumption and Equipment Efficiencies - Current Building Stock

	Type
	Total Energy Use (quads)
 
	Typical New Efficiency

	Maximum Efficiency


	Heating Equipment
	
	
	

	Gas Furnaces

	2.79
	80 AFUE
	150 SCOP


	Oil Furnaces 
	0.35
	79 AFUE
	96 AFUE

	Gas Boilers
	0.64
	81 AFUE
	150 SCOP

	Oil Boilers
	0.42
	79 AFUE
	96 AFUE

	Electric Heat Pumps
	0.45
	7.5 HSPF
	12 HSPF

	Electric Furnaces, built-in Units
	0.98
	100 %
	100 %

	Other Electric
	0.10
	100 %
	100 %

	Other Gas

	0.67
	
	

	Market Renewables (wood)
	0.61
	
	

	Other Fuels
	0.13
	
	

	Furnace Fans
	0.38
	
	

	Total Space Heating
	7.52
	
	

	Cooling Equipment
	
	
	

	Central A/C
	0.83
	10 SEER
	20 SEER

	Room A/C
	0.32
	 9 EER
	13 EER

	Electric Heat Pump
	0.35
	10 SEER
	20 SEER

	Dehumidifier
	0.12
	972 kWh/year
	500 kWh/year

	Total Space Cooling
	1.62
	
	

	Thermal Distribution - Heating

	
	
	

	Warm Air Ducts
	4.57
	65%
	100%

	Hydronic System
	1.06
	85%
	100%

	Spot/Space in Room
	1.89
	100%
	100%

	Total Space Heating
	7.52
	
	

	Thermal Distribution - Cooling

	
	
	

	Warm Air Ducts
	1.18
	65%
	100%

	Spot/Space in Room
	0.44
	100%
	100%


	Total Space Cooling
	1.62
	
	


	Water Heating
	
	
	

	Electric 
	1.18
	0.88 EF
	3.0 EF

	Gas 
	1.39
	0.56 EF
	1.4 EF

	Oil
	0.09
	0.51 EF
	0.86 EF

	Total Water Heating
	2.66
	
	

	Refrigeration
	
	
	

	Refrigerator
	1.32
	504 kWh

	300 kWh

	Freezer
	0.42
	475 kWh
	350 kWh

	Total Refrigeration
	1.74
	
	

	Lighting
	
	
	

	Incandescent
	0.81
	15 LPW
	150 LPW

	Fluorescent
	0.11
	70 LPW
	150 LPW

	Other
	0.17
	
	

	Total Lighting
	1.09
	
	

	Ventilation
	NA
	NA
	NA

	Laundry
	
	
	

	Clothes Washer  
	0.78

	0.82 MEF

	1.6 MEF


	Clothes Dryer (gas)
	0.05
	2.67 lbs/kWh
	2.8 lbs/kWh

	Clothes Dryer (electric)
	0.62
	3.01 lbs/kWh
	4.0 lbs/kWh

	Total Laundry
	0.76
	
	

	Home Electronics
	
	
	

	Television
	0.330
	NA
	

	Video Cassette Recorder
	0.096
	NA
	

	Personal Computer
	0.03
	NA
	

	Other Electronics
	0.414
	NA
	

	Total Home Electronics
	0.87
	
	

	Small Appliances
	
	
	

	Motors

	0.18
	NA
	

	Miscellaneous Heating

	0.31
	NA
	

	Total Small Appliances
	0.49
	
	

	Dishwasher
	
	
	

	Dishwasher
	0.35

	0.50 EF
	0.71 EF

	Cooking
	
	
	

	Electric
	0.43
	0.77 EF
	0.78 EF

	Gas
	0.16
	0.40 EF
	0.75 EF

	LPG
	0.03
	0.40 EF
	0.75 EF

	Total Cooking
	0.62
	
	


Table B:  Residential Space Conditioning Energy Consumption by Envelope Component 

B.1 Current Building Stock

	Component
	Total Energy Use (quads)
	Efficiency

	
	Heating
	Cooling
	Not Available 

See Example #2

	Walls
	2.11
	0.16
	

	Roofs
	1.20
	0.20
	

	Windows (net)
	0.30
	0.43
	

	     Conduction
	[+1.45]
	[+0.01]
	

	     Solar
	[-1.15]
	[+0.42]
	

	Foundations
	1.50
	0
	

	Infiltration
	2.41
	0.21
	

	Envelope Subtotal
	7.52
	1.00
	

	Internal Loads
	- - 
	0.50
	

	Total
	7.52
	1.50
	


B.2 Ten Years of Post-2000 - New Construction

	Component
	Total Energy Use (quads)
	Efficiency

	
	Heating
	Cooling
	Not Available 

See Example #2

	Walls
	0.23
	0.05
	

	Roofs
	0.13
	0.06
	

	Windows (net)
	0.03
	0.12
	

	     Conduction
	[+0.15]
	[+0.01]
	

	     Solar
	[-0.12]
	[+0.11]
	

	Foundations
	0.16
	0
	

	Infiltration
	0.26
	0.06
	

	Envelope Subtotal
	0.81
	0.29
	

	Internal Loads
	--
	0.14
	

	Total
	0.81
	0.43
	


Table C:  Commercial End-Use Primary Energy Consumption and Equipment Efficiencies- Current Building Stock

	Type
	Total Energy Use (quads)
 
	Typical New Efficiency

	Maximum Efficiency


	Heating Equipment
	
	
	

	Gas Furnaces
	0.93
	80 AFUE
	150 SCOP

	Oil Furnaces 
	0.11
	80 AFUE
	94 AFUE

	Gas Boilers
	0.32
	81 AFUE
	150 SCOP

	Oil Boilers
	0.09
	83 AFUE
	90 AFUE

	Electric Heat Pumps
	0.10
	3.5 COP
	4.7 COP

	Electric Space Heaters
	0.17
	100 %
	100 %

	Other Electric
	0.11
	
	

	Other Gas
	0.09
	
	

	Total Space Heating
	1.92
	
	

	Cooling Equipment
	
	
	

	Centrifugal Chillers
	0.29
	0.60 kW/ton
	0.48 kW/ton

	Reciprocating Chillers
	0.32
	1.10 kW/ton
	0.90 kW/ton

	Absorption Chillers
	0.02
	1.00 COP
	1.60 COP

	Rooftop A/C/ Unitary A/C
	1.03
	1.4 kW/ton
	0.98 kW/ton

	Total Space Cooling
	1.66
	
	

	HVAC Auxiliary Equipment
	
	
	

	Supply and Return Fans
	0.75
	55%

	65%

	Exhaust Fans
	0.50
	45%
	55%

	Condenser Fans
	0.075
	45%
	55%

	Fan Power Terminal Boxes
	0.03
	30%
	45%

	Cooling Tower Fans
	0.01
	55%
	65%

	Heating Water Pumps
	0.075
	65%
	75%

	Condenser Water Pumps
	0.03
	70%
	80%

	Chilled Water Pumps
	0.03
	70%
	80%

	Total Auxiliary Equipment 
	1.50
	
	

	Water Heating
	
	
	

	Electric 
	0.55
	98 %
	300 %

	Gas 
	0.45
	80 %
	150 %

	Oil
	0.05
	80 %
	 94 %

	Other Fuels
	0.01
	
	

	Total Water Heating
	1.06
	
	

	Refrigeration
	
	
	

	Supermarket- central system
	0.33
	35.5 kWh/year-ft2
	26.7 kWh/year-ft2

	Walk-in
	0.18
	     18,800 kWh/year
	     12,700 kWh/year

	Vending Machines
	0.13
	       3,000 kWh/year
	       1,740 kWh/year

	Beverage Merchandisers
	0.05
	       5,900 kWh/year
	       2,650 kWh/year

	Reach-in Freezer
	0.066
	       4,900 kWh/year
	       2,700 kWh/year

	Reach-in Refrigerator
	0.054
	       3,800 kWh/year
	       2,100 kWh/year

	Ice Machines
	0.10
	       5,000 kWh/year
	       4,100 kWh/year

	Total Refrigeration
	0.91
	
	

	Lighting
	
	
	

	Incandescent
	0.49
	15 LPW
	150 LPW

	Fluorescent
	2.50
	75 LPW
	150 LPW

	HID
	0.74
	90 LPW
	150 LPW

	Total Lighting
	3.73
	
	

	Office Equipment
	
	
	

	Office Equipment
	0.84
	NA
	NA

	Laundry

	
	
	

	Clothes Washer
	0.054
	1.0
	1.87

	Clothes Dryer
	0.136
	1.0
	1.45

	         Gas
	[0.122]
	
	

	         Electric
	[0.014]
	
	

	Total Laundry
	0.19
	
	

	Cooking
	
	
	

	Electric
	0.10
	60%
	85%

	Clothes Dryer
	0.18
	40%
	75%

	Total Laundry
	0.28
	
	


Table D:  Commercial Space Conditioning Energy Consumption by Envelope Component

D.1 Current Building Stock

	Component
	Total Energy Use (quads)
	Efficiency

	
	Heating
	Cooling
	Vent
	Not Available 

See Example #2

	Walls
	0.60
	0
	
	

	Roofs
	0.33
	0.02
	
	

	Windows (net)
	0.25
	0.45
	
	

	     Conduction
	[+0.60]
	[-0.14]
	
	

	     Solar
	[-0.35]
	[+0.59]
	
	

	Foundations
	0.20
	0
	
	

	Infiltration
	0.54
	0
	
	

	Envelope Subtotal
	1.92
	0.47
	
	

	Internal Loads
	--
	1.19
	
	

	Total
	1.92
	1.66
	0.54
	


D.2 Ten Years of Post-2000 - New Construction

	Component
	Total Energy Use (quads)
	Efficiency

	
	Heating
	Cooling
	Vent
	Not Available 

See Example #2

	Walls
	0.06
	0
	
	

	Roofs
	0.03
	0.01
	
	

	Windows (net)
	0.03
	0.05
	
	

	     Conduction
	[+0.07]
	[-0.02]
	
	

	     Solar
	[-0.04]
	[+0.07]
	
	

	Foundations
	0.02
	0
	
	

	Infiltration
	0.05
	0
	
	

	Envelope Subtotal
	0.19
	0.06
	
	

	Internal Loads
	--
	0.14
	
	

	Total
	0.19
	0.20
	0.081
	


Table E: Conversion Factors
	Item
	Value
	Units

	Residential Gas Price (1997)
	6.80
	$/MMBtu

	Commercial Gas Price (1997)
	5.62
	$/MMBtu

	Residential Oil Price (1997)
	7.00
	$/MMBtu

	Commercial Oil Price (1997)
	5.46
	$/MMBtu

	Residential Electricity Price (1997)
	0.085
	$/kWh

	Commercial Electricity Price (1997)
	0.076
	$/kWh

	Fuel Specific Carbon Emission Factors
	
	

	Electricity
	15.67
	Kg/MMBtu

	Gas
	14.40
	Kg/MMBtu

	Oil
	19.75
	Kg/MMBtu

	Generic Carbon Emission Factors
	
	

	Residential Buildings - Space Heating
	15.35
	Kg/MMBtu

	Commercial Buildings - Space Heating
	15.19
	Kg/MMBtu

	Average delivered Utility Power
	11,045
	Btu/kW


References:

Arthur D. Little, Inc. Guide for Evaluation of Energy Savings Potential. Prepared for the Office of Building Technology, State and Community Programs (BTS), U. S. Department of Energy. February, 1999.

Energy Information Administration (EIA/DOE).  Annual Energy Outlook 1998.  U.S. Department of Energy.  DOE/EIA - 0383(98). December 1997.

Energy Information Administration (EIA/DOE).  Annual Energy Outlook 1999.  U.S. Department of Energy.  DOE/EIA - 0383(99). December 1998.

Energy Information Administration (EIA/DOE).  Housing Characteristics 1993.  U.S. Department of Energy.  DOE/EIA - 0314(93). June 1995.

Rosen, Karen and A. Meier. Energy Use of Televisions and Videocassette Recorders in the U.S.  Prepared  by Lawrence Berkeley National Laboratory, for the Office of Building Technology, State and Community Programs (BTS), U. S. Department of Energy. LBNL-42393. March, 1999.  www.eren.doe.gov/buildings.

Westphalen, Detlef and Scott Koszlinski. Energy Consumption Characteristics of Commercial Building HVAC Systems, Volume II: Thermal Distribution, Auxiliary Equipment, and Ventilation. Prepared  by Arthur D. Little, Inc., for the Office of Building Technology, State and Community Programs (BTS), U. S. Department of Energy. NTIS Number PB99-172314. October, 1999.  www.eree.doe.gov/buildings.

Westphalen, Detlef, et al. Energy Saving Potential for Commercial Refrigeration Equipment. Prepared by Arthur D. Little, Inc., for the Building Equipment Division, Office of Building Technologies, U.S. Department of Energy. ADL Reference No. 46230. NTIS Number PB97-128730. June 1996.

Zogg, Robert and D. Alberino. Electricity Consumption by Small End Uses in Residential Buildings. Prepared by Arthur D. Little, Inc., for the Office of Building Technology, State and Community Programs (BTS), U.S. Department of Energy. NTIS Number PB98-169204. August 1998.  www.eren.doe.gov/buildings.

Selected Sources of Additional Information:
Thermal Distribution Inefficiencies:

Neme, Chris, et al. Energy Savings Potential From Addressing Residential Air Conditioning and Heat Pump Installation Problems. American Council for an Energy-Efficient Economy. Report #A992.  February 1999.

Thorne, Jennifer. Improving Residential Gas Furnace and Boiler Installation Practices. American Council for an Energy-Efficient Economy. Report #A984.  December 1998.

Endnotes
 










NETL F 540.3-1#


(11/2001) OPI=PS10


(Previous Editions Obsolete)





�EMBED Unknown���





�EMBED Unknown���





�EMBED Unknown���





�EMBED Unknown���





�EMBED Unknown���





�EMBED Unknown���








�See Amendment 002


�See Amendment 001





�. 	Note:  If energy savings were from space cooling, the fuel consumption is assumed to be all electricity, and look up the fuel specific carbon emission factor for electricity in Table E as 15.67 Kg/MMBtu.


�. 	Primary energy consumption that accounts for the generation, transmission, and distribution losses.


�. 	Efficiency as measured at the site.


�. 	Maximum Efficiency - estimate of potential efficiency level (as measured at the site) for future technologies, as a guideline.


�. 	Gas HVAC equipment includes LPG


�. 	SCOP - Seasonal Coefficient of Performance - efficiency level achievable by a gas-fired heat pump.


�. 	Other Gas includes 0.03 quads from Oil.


�. 	Energy consumption for Thermal Distribution is the same as for Heating Equipment (at 7.52 Quads), thus caution is needed to not double count the energy savings when evaluating improvements to the full system (heating equipment and thermal distribution).  In full system cases, calculate (as in Example 1) the energy savings by the heating equipment.  Subtract this energy savings from the listed table value of Total Energy Use in the Thermal Distribution section.  Use this adjusted value to perform the energy  savings estimate (similar to Example 1) for the improvements to the thermal distribution.  Sum the two estimates of energy savings to obtain the estimate for the full system.  


�. 	Energy consumption for Thermal Distribution is the same as for Space Cooling Equipment (at 1.62 Quads), thus caution is needed to not double count the energy savings when evaluating improvements to the full system (space cooling equipment and thermal distribution as in warm-air ducts).  In full system cases, calculate (as in Example 1) the energy savings by the space cooling equipment.  Subtract this energy savings from the listed table value of Total Energy Use in the Thermal Distribution section for warm-air ducts.  Use this adjusted value to perform the energy  savings estimate (similar to Example 1) for the improvements to the thermal distribution.  Sum the two estimates of energy savings to obtain the estimate for the full system.  


�.	Consumption relative to DOE standard that will take effect in July 2001.


�. 	The 0.78 quads includes 0.09 quads for electricity at the washer, and 0.69 quads for water heating.


�. 	MEF is based on DOE test procedure, Appendix J1.


�. 	MEF is based on DOE test procedure, Appendix J1.


�. 	Household motor driven equipment such as pool pumps, well pumps, garbage disposals, and food processors.


�. 	Household spot heating equipment such as clothes irons, electric blankets, and heat tapes.


�. 	The 0.35 quads includes 0.15 quads for electricity at the dishwasher, and 0.20 quads for water heating.


�. 	Assumes: Ten years of new construction @ 1,585,000 new homes per year.  New home HVAC energy consumption typical of early 1990's buildings.


�. 	Primary energy consumption that accounts for the generation, transmission, and distribution losses.


�. 	Efficiency as measured at the site.


�. 	Maximum Efficiency - estimate of potential efficiency level (as measured at the site) for future technologies, as a guideline.


�. 	Includes effects of pump/fan, mechanical drive, and motor losses.


�. 	Estimate of potential efficiency levels are indexed.


�. 	NOTE: The energy consumption data in Table D represent national totals for all building types in all regions.  These gains and losses vary considerably by region and building type.  The data in Table D represent the net effect on HVAC system energy consumption.  In some cases, the cooling energy use on an annual basis is zero, although for individual buildings, this may not be the case.  Technologies can be developed that will independently affect either envelope heat gains or losses or that will be applied regionally.  Since these effects cannot be captured with the above data, the analyst will have to develop detailed loss data to document potential energy savings.  Detailed gain/loss data are included in the table for windows.


�. 	Assumes: Ten years of new construction @ 7.75 million square feet per year and HVAC energy consumption typical of early 1990's buildings.
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