ATTACHMENT 14
Funding Groups, Funding Initiatives, and Suggested Projects 

This attachment describes the Funding Groups (A, B, and C) included in this solicitation and includes examples of potential projects that are aligned with the EPIC Investment Plan and are in areas that are critical to meeting the state’s energy policy goals.  The projects included are not an exhaustive enumeration of potential projects.  All projects must demonstrate benefits to IOU electricity ratepayers as required in Part II of the solicitation (Eligibility Requirements). Up to $25,000,000 is available for projects in the following areas: 

1. Group A: Building Energy Efficiency Technology and Codes and Standards Advancement (EPIC Funding Initiatives S1.1 − S1.4, and S1.6)
Available Funding:  Up to $22,000,000
· S1.1: Develop, test, and demonstrate next-generation lighting systems and components 
· S1.2: Develop, test, demonstrate, and integrate equipment, systems, and components that improve the energy efficiency of existing and advanced heating, ventilation, air conditioning, and refrigeration systems
· S1.3: Develop, test, and demonstrate advanced building envelope systems, materials, and components 
· S1.4: Investigate and improve understanding of building occupant behavior and related consumer choice motivations to increase and sustain energy efficiency improvements in buildings
· S1.6: Reduce the energy use of plug-load devices through the development of products, systems, and controls, and evaluation of consumer behavior that affects energy use

2. Group B: Direct Current Applications for Future Zero Net Energy Buildings
(EPIC Funding Initiatives S1.4 and S1.8)
Available Funding:  Up to $1,000,000
· S1.4: Investigate and improve understanding of building occupant behavior and related consumer choice motivations to increase and sustain energy efficiency improvements in buildings
· S1.8: Develop cost-effective technologies and approaches to achieve California’s zero net energy building goals

3. Group C: Roof Deck Insulation Analysis for New Residential Zero Net Energy Buildings (EPIC Funding Initiatives S1.3 and S1.8)
Available Funding:  Up to $2,000,000
· S1.3: Develop, test, and demonstrate advanced building envelope systems, materials, and components
· S1.8: Develop cost-effective technologies and approaches to achieve California’s zero net energy buildings goal

I. GROUP A: BUILDING ENERGY EFFICIENCY TECHNOLOGY AND CODES AND STANDARDS ADVANCEMENT

A. Lighting Technology, Controls, and Systems (EPIC Funding Initiatives S1.1 and S1.4)

Applications
All interior, exterior, and site-related electric lighting technologies and controls for residential and non-residential buildings and facilities (including area lighting such as streetlights and parking garages)

Suggested Projects
 
1. Lab/Pilot-Scale Demonstrations[footnoteRef:1] of Advanced Light Emitting Diode (LED) Technologies [1:  A “lab-scale demonstration” is a bench-scale laboratory model.  A “pilot-scale demonstration” is a small, laboratory model-size demonstration that is larger than a bench-scale demonstration and smaller than a full-size demonstration.] 

LED technologies are under-utilized due to barriers such as cost and performance issues (e.g., color rendering, flicker, and dimmability lighting quality issues).  Projects may address the barriers to widespread LED market adoption through lab and pilot-scale demonstration projects that showcase the feasibility and energy savings potential of novel, non-commercially available LED technologies[footnoteRef:2] (e.g., replacement lamps, luminaires, and retrofit kits). Projects should reduce cost, improve performance, and improve industry metrics and test procedures such as those related to lighting quality. Cost reductions and performance targets should be consistent with the goals and projections highlighted in the U.S. Department of Energy’s Solid-State Lighting R&D Multi-Year Program Plan (). The new technology must at minimum meet the applicable performance specifications below: [2:  A “commercially available technology” is a technology that has been available in the marketplace for at least six months, has manufacturer or independent third-party performance data publicly available, has been successfully demonstrated or installed, and is the subject of marketing and sales efforts.] 

· Residential replacement lamps and luminaires: the California Quality LED Lamp Specification (http://www.energy.ca.gov/2012publications/CEC-400-2012-016/CEC-400-2012-016-SF.pdf).
· Non-residential linear replacement lamps, luminaires, retrofit kits: the Design Lights Consortium specifications (http://www.designlights.org/resources/file/technical-reqs-tablev2-1-f-u-l-l-t-a-b-l-e9-27-14-pdf)
· Performance specifications mandated by California Code of Regulations (CCR) Title 20 (2012) (http://www.energy.ca.gov/2012publications/CEC-400-2012-019/CEC-400-2012-019-CMF.pdf) and CCR Title 24 (2013) (http://www.energy.ca.gov/title24/2013standards)

Projects must also involve development of the following:
· Pre and post-project building occupant surveys that document satisfaction, ease of use, and comfort levels 
· Pre and post-project independent monitoring and verification of energy savings and cost effectiveness
· A test plan for determining energy savings and cost effectiveness

2. Lab/Pilot-Scale Demonstrations of Advanced Lighting Control Technologies
Though lighting control technologies such as occupancy sensors, photo sensors, and dimming have existed for decades, they have been under-utilized due to barriers such as cost, performance, reliability, and design complexity. However, lighting controls offer a significant opportunity for potential energy savings. Projects may address the barriers to achieving widespread market adoption of lighting control technologies through the development and lab/pilot-scale demonstration of novel lighting controls (prototypes) that reduce installed costs and increase reliability and performance.  Needs within this area include:
· Cost-effective automated control systems (plug and play controls that automatically optimize performance without commissioning)
· Improved reliability of sensors (short and long-range occupancy sensors and photosensors/ daylighting controls for side-lit spaces)
· Innovative communication and controls 
· Fault detection and diagnostics, feedback systems, and comfort optimization systems
· Pre and post-project surveys that document occupant satisfaction, ease of use, and comfort levels 
· Integration of multiple control strategies
· Pre and post-project independent monitoring and verification of energy savings and cost effectiveness 
· A test plan for determining energy savings and cost effectiveness

3. Lab/Pilot-Scale Demonstrations of Pre-commercial Lighting Systems, Design Approaches, and Technologies
Projects may demonstrate pre-commercial electric lighting technologies integrated with controls (e.g., occupancy, photosensors, dimming, task/color tuning, and mesh networks), and design approaches that have the potential to improve occupant satisfaction and maximize energy reductions by delivering the required amount of light, where and when needed. The goal is to conduct multi-site demonstrations of the most promising pre-commercial lighting systems, design approaches, and technologies in various buildings and space types to gather unbiased performance data. 
Data will validate manufacturers’ performance claims (energy savings and cost effectiveness) and consumer/occupant satisfaction. This data will help increase the market adoption of the most promising systems by informing ratepayers of actual performance under real-world conditions and assisting with the adoption of future codes and standards (e.g., CCR Titles 20 and 24, and the Illuminating Engineering Society (IES)). The pre-commercial lighting systems performance must at a minimum meet the applicable performance specifications referenced above. Demonstrations must include:
· Pre and post-project building occupant surveys that document satisfaction, ease of use, and comfort levels 
· Pre and post-project independent monitoring and verification of energy savings (source vs. controls) and cost effectiveness
· A test plan for determining energy savings and cost effectiveness
· Documentation of installation/retrofit standards and requirements 



4. Codes and Standards
Projects may involve the development, testing, and validation of algorithms that accurately model unique or innovative advanced energy efficiency lighting systems in order to increase their ability to comply with future energy codes and standards. Activities may include the development of design, installation, monitoring, verification, or testing protocols for advanced pre-commercial lighting systems and components.

B. Heating, Ventilation and Air Conditioning (HVAC) Systems, Controls, and Diagnostics (EPIC Funding Initiatives S1.2 and S1.4)

As more Californians move into hot, dry areas of the state, air conditioning use is growing.[footnoteRef:3]  As space conditioning systems tend to be long-lived, opportunities for equipment replacement and distribution system improvement are infrequent. Combined with growing distributed generation, utilities and grid operators look to HVAC load as a source of demand response.   [3:   California Energy Commission, 2009 Integrated Energy Policy Report, Final Commission Report,
December 2009, CEC -100-2009-003-CMF, page 227.] 


Applications
All space conditioning (heating, cooling, ventilation, and filtering) equipment or devices and controls, and mechanical and/or non-mechanical methods of conditioning, distributing, and filtering air inside of the building envelope (alone and in combination) for residential or commercial buildings

Suggested Projects

1. Develop, Demonstrate, and Evaluate Advanced HVAC Technologies and Systems to Reduce Consumption and Demand and Contribute to Grid Stability
Research is needed to: (1) improve efficiency and develop, test, and demonstrate alternative or innovative technologies and/or combinations of technologies that can reduce electricity demand, air distribution (duct) losses, and energy consumption in California; and (2) incorporate load management communications and control technologies that provide reliable demand response and sufficient thermal comfort and customer satisfaction. The technologies must meet the following goals:
· Improved performance and reduced energy consumption in multiple California climate zones, including hot, dry climates
· Measures to facilitate consumer acceptance
· Reduced duct losses
· Equipment and installation costs at scale that approach standard construction costs 
· Compatibility of demand response with logic/technology 
· Durability of energy saving materials as shown in past studies or research tests results
· Quality installation that is fail-safe and minimizes verification costs
· Improved air quality
· Scalability and replicability

Potential project activities include:
· Evaluation of the effectiveness of existing mechanical ventilation (including demand control ventilation), and recommendations for improvements that increase energy efficiency without compromising indoor air quality
· HVAC refrigerant charge improvements that eliminate condensables in the line
· Demonstration of the effectiveness and feasibility of unique duct or ductless options, and of moving ducts into conditioned space
· Evaluation and demonstration of cost-effective alternatives for commercial cooling, such as variable speed compressors and thermal-driven cooling systems
· Development and prototype demonstration of advanced HVAC technologies and integrated systems for residential and commercial applications such as: solid state cooling, air conditioning with advanced refrigerants (e.g., magnetic, ionic liquid- based, elastic metal alloy, and helium), absorption heat pumps and refrigeration systems, adsorption chillers, Stirling cycle systems, systems that minimize duct losses, heat pipes, systems that maximize recovery of waste heat, optimal combination of HVAC and water heating systems, integration of heat pump water heaters with space conditioning systems, and passive heating and cooling systems 

2. Codes and Standards
Projects may involve the development, testing, and validation of algorithms that accurately model unique or innovative advanced HVAC energy efficiency systems in order to increase their ability to comply with future energy codes and standards. Activities may include the development of design, installation, monitoring, verification, or testing protocols for advanced pre-commercial systems and components.
 
C. Building Envelope (EPIC Funding Initiatives S1.3 and S1.4)

Applications
Residential and commercial building envelope elements, including windows, walls, roofs, attics, facades, foundations, and other elements that comprise building exteriors and/or enclosed conditioned spaces 

Suggested Projects

1. Existing residential buildings
Projects may involve the development of retrofit implementation approaches or technologies that reduce the high initial cost of improving the thermal performance of buildings while  maximizing energy efficiency and comfort in existing buildings. Projects may focus on the evaluation of various technologies individually or integrated, and must meet some or all of the following goals:
· Improved visual, optical, and/or thermal performance in multiple California climate zones
· Optimized cost reductions (materials and labor) by square foot 
· Durable energy saving materials, reduced degradation of improvements, and long-term energy savings
· Quality installation that is fail-safe and minimizes  verification costs 
· Moisture control and higher indoor air quality
· Measures to facilitate market and industry acceptance 
· Scalability and replicability
· Ease of installation with contractor/installer acceptance

Potential project activities include:
· Roof deck insulation: Develop and demonstrate options for above or below-roof deck insulation in existing buildings to achieve a minimum performance equivalent to R6 with radiant barrier.[footnoteRef:4] Correlate energy savings and cost-effectiveness by climate zone, and recommend options for overcoming  barriers such as moisture, seismic, and fire concerns associated with various roofing materials and builder and contractor acceptance [4:  R-value is a measure of thermal resistance used in the building and construction industry.] 

· Advanced walls: Develop and demonstrate options to reduce the cost of increasing the R value of retrofitting walls, with a goal of R15
· Advanced windows and film options: Develop and demonstrate options to reduce the cost of advanced windows (e.g., triple pane) 

2. New residential construction
Develop, demonstrate, and evaluate the energy savings and cost-effectiveness of innovative construction practices and materials that meet the following requirements:
· High thermal performance (i.e., performance that exceeds the standards in CCR Title 24 (2013)) in multiple climate zones
· Cost at scale that approaches standard construction costs 
· Durable energy saving materials and long-term energy savings
· Quality installation that is fail-safe and minimizes verification costs
· Improved visual and optical performance (if applicable)
· Moisture control and high indoor air quality
· Measures to facilitate market and industry acceptance 
· Scalability and replicability
· Ease of installation with contractor/installer acceptance
· High consumer acceptance, with costs outweighed by benefits

Potential project activities include:
· Advanced walls: Develop and demonstrate options to cost-effectively increase wall insulation to the equivalent of R30 (e.g., SIPs (Structural insulated panels) that are a high-performance building system for residential and light commercial construction, 2x6 with foam board, staggered studs), identify issues with each advanced wall assembly, and recommend options for overcoming barriers and reducing cost 
· Advanced windows and film options: Develop and demonstrate options to reduce the cost of advanced windows (e.g., triple pane, electrochromic) 

3. Other advanced building envelope technologies applicable to residential and commercial buildings
Develop, field test, and/or demonstrate prototype or advanced building envelope technologies not included in the above areas, such as facade and wall systems and other shell technologies, window films, and roofing materials. The goal is to increase the uptake of advanced building technologies and address barriers that prevent large-scale implementation either as retrofits or new construction. The technologies must meet the following goals:
· Improved performance (visual, optical, and/or thermal) and reduced cost
· Measures to facilitate market and industry acceptance 
· Scalability
· Climate-appropriate approaches
· Improved understanding of consumer behavior as it relates to energy use so that effective changes can be incorporated into building design

4. Codes and Standards
Projects may involve the development, testing, and validation of algorithms that accurately model unique or innovative advanced energy efficiency in order to increase their ability to comply with future energy codes and standards. Activities may include the development of design, installation, monitoring, verification, or testing protocols for advanced pre-commercial building envelope systems and components.


D. Plug Loads (EPIC Funding Initiatives S1.6 and S1.4)

Applications
Residential and commercial 

Suggested Projects
1. Technologies
Projects may focus on improving the efficiency of a variety of plug load devices and miscellaneous electrical devices by developing, implementing, measuring, and verifying the savings potential of strategies that reduce the energy use of plug load devices. Projects may target devices and components that are highly inefficient, operate uncontrolled with long operating hours, and have the potential for large energy savings (in part through power scaling) in residential and commercial buildings. 
Potential project activities include:
· Set top boxes: Develop and test set top boxes that can resume operation after sleep mode within a few seconds. The energy goal is a sleep mode that consumes less than one watt.
· Personal computers and computer displays and monitors: Develop and test methods that enable hibernation and sleep modes of computers when idle without inconveniencing users. The energy goal is a 20 percent reduction in energy use from today’s most efficient computers.
· Office equipment and home entertainment (including televisions and audio equipment): Develop and test methods that enable sleep modes when equipment is idle without inconveniencing users. The energy goal is a 20 percent reduction in energy use.
· Gaming systems/consoles and video conferencing equipment: Develop and test methods that increase energy efficiency and enable sleep modes when equipment is idle. The energy goal is a 20 percent reduction in energy use.
· Develop component-level efficiency improvement and reporting, and components that can be power-scaled
· Develop communication infrastructure protocols that allow devices to report the data in an efficient and flexible manner
· Develop energy use optimization at the chip level and on other electronic components as a precursor to optimizing whole-device efficiency
· Develop low-cost hardware that allows devices to measure their energy use and report it to an aggregator, via a network

2. Control Integration and Displays
Projects may involve the development of systems and devices that inform consumers to make the energy efficient choices. Potential project activities include:
· Develop power supply reporting
· Develop test procedures for enabling communication between devices
· Develop internal energy reporting
· Develop home networking systems and energy management system monitoring to provide real-time energy use information
· Integrate systems and devices with demand response applications and other energy consuming systems in buildings
· Evaluate market and industry acceptance and behavior

3. Codes and Standards
Projects may involve the development, testing, and validation of algorithms that accurately model unique or innovative advanced energy efficiency systems in order to increase their ability to comply with future energy codes and standards. 


 
II. 
GROUP B: DIRECT CURRENT APPLICATIONS FOR FUTURE ZERO NET ENERGY BUILDINGS (EPIC FUNDING INITIATIVES S1.4 AND S1.8)

Applications
Buildings, subdivisions, communities, and microgrids

Suggested Projects
The purpose of projects within this group is to determine the feasibility, cost effectiveness, and potential for buildings powered by direct current (DC). Buildings typically use alternating current (AC), to maintain the uniformity of electrical systems. Use of inverters to convert DC to AC results in substantial energy inefficiencies. Future buildings may be powered by photovoltaic panels and have electronic devices that primarily run on DC. Potential project activities include:
· Analyze and determine the technical and economic feasibility of DC-powered buildings, subdivisions, communities, and microgrids
· Identify the most technically feasible and cost-effective applications for DC technology in buildings, subdivisions, communities, and microgrids
· Identify barriers (including safety concerns) and needed technological advancements
· Determine needed DC infrastructure, development, and cost
· Identify any affects of increased DC use on building codes and standards
· Analyze customer, builder, and utility acceptance
· If a hybrid system (both AC and DC buses) is better suited for most residences, describe the most practical hybrid system that would benefit ratepayers 
· Determine which loads are best left on an AC bus (i.e. large loads and three-phase motors)


III. 
GROUP C:  ROOF DECK INSULATION ANALYSIS FOR NEW RESIDENTIAL ZERO NET ENERGY BUILDINGS (EPIC FUNDING INITIATIVES S1.3 AND S1.8)

Applications
New residential roof deck insulation

Suggested Projects

1. New residential construction
Develop, demonstrate, and analyze the energy savings and cost effectiveness of roof deck insulation (above and below-roof deck) in situ, that meets the following requirements:
· High thermal performance (i.e., performance that exceeds the standards in CCR Title 24 (2013))
· Cost at scale that approaches standard construction costs 
· Durability of energy saving materials as shown in past studies or research tests results
· Quality installation that is fail-safe and minimizes verification costs
· Moisture control and proper air flow (for below-deck insulation), particularly in California Climate Zones 2 and 8
· Seismic and structural integrity, and effective fastening methods
· High indoor air quality
· Market and industry acceptance 
· Scalability and replicability for various roofing types (e.g., asphalt, steel, or cement)
· Effectiveness in multiple climate zones
· Fire safe, provision of adequate attic access for ventilation, and provision of ember screens for urban wildlife environments

Potential project activities include:
· Roof deck insulation: Develop and demonstrate options for above or below-roof deck insulation that achieve above-roof deck insulation of R6 or below- roof deck insulation R15  (at a minimum).  Projects must meet the following requirements:
· Correlate energy savings and cost effectiveness  by climate zone
· Determine life cycle cost and benefits of the options
· Identify benefits, disadvantages, and barriers applicable to each option
· Determine the potential for building contractor acceptance, and training needs
· Recommend options for addressing issues such as moisture, and seismic/fire concerns associated with various roofing materials, and achievement of builder and contractor acceptance
 
2. Codes and Standards
Projects may involve the development of innovative advanced energy efficiency systems in order to increase their ability to comply with future energy codes and standards. 
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