Sundance Solar Designs has worked on many projects that have been significant in the renewable energy industry. Sundance has had the pleasure to work with Millennium Energy of Golden, Colorado performing large scale photovoltaic system feasibility and design work. Additionally, we have been pleased to work with the Smithsonian Tropical Research Institute, various branches of the military and health organizations such as the Centers for Disease Control, U.S. Health and Human Services and CARE. With Millennium Energy, Sundance has contributed technical and performance consultations.

     Specifically, the firm has completed five feasibility assessments of PV projects that are 1 MW AC in capacity or larger, with two additional assessments of 1 MW projects for private sector clients currently under negotiation. Each of these assessments were completed on schedule, within budget, and to the complete satisfaction of the client – as evidenced by the fact that Millennium was retained to conduct additional utility scale PV assessments after the first studies were completed. (It should be noted that these large scale system design and feasibility works are billed at a higher rate than Sundance Solar Designs’ residential contract rate listed on this website). The five completed feasibility assessments are summarized below:

29 Palms Marine Corps Base 1.2 MW DC PV Feasibility Assessment

Millennium Energy conducted a preliminary feasibility study for the 29 Palms Marine Corps Base in 29 Palms, California under a contract with the National Renewable Energy Laboratory and the US Department of Energy’s Federal Energy Management Program. Under this preliminary assessment, Millennium assessed the economic and technical potential of a 1.2 MW PV plant for six different applications at the base. Based on this assessment, it was determined that the most economical alternative was a ground mounted system utilizing a single axis tracking mechanism; this configuration resulted in the highest potential energy output at the lowest cost based upon a life cycle cost analysis. 

After the preliminary feasibility study was completed, Millennium was retained by Johnson Controls, Inc., (JCI) the facilities management contractor at the base, to develop an investment grade feasibility analysis and coordinate the competitive bidding process. Under this contract, the firm developed the preliminary system design and specifications for the bid package (including governing codes and standards), developed the RFP, managed the RFP dissemination/Q&A/ review process, and assisted in summarizing the RFP responses and selecting the winning vendor. Millennium then worked closely with the selected vendor to develop the investment grade feasibility analysis and worked with JCI to obtain $4.5M in incentives from the State of California and the local utility. As a result of Millennium’s efforts on this project, a 1.2 MW system was constructed at the base and commissioned in October 2003. This system is the largest PV system in California, the largest Federal PV system in the country, and the largest in the nation utilizing a single-axis tracking mount configuration.   

29 Palms Marine Corps Base 1.0 MW DC PV Feasibility Assessment – Phase II

Based upon the satisfaction by the Marine Corps Base with the 1.2 MW AC PV system, JCI was requested to explore opportunities for development of an additional 1.0 MW DC of PV as a building integrated component of military vehicle shade structure. Under this configuration, the fixed tilt mounted PV modules would serve as water resistant shade structure to keep tanks, jeeps and fighting vehicles cool and dry when not in use, while generating power to serve the base’s needs.  As a result, JCI again retained Millennium Energy to develop a preliminary design of the structure and roof mounted PV system, develop the system specifications, develop a bid package and manage the RFP process. Similar to the Phase I project, Millennium completed the required elements of the project, and obtained data from the selected vendors to develop a final investment grade feasibility assessment. As a result of Millennium’s work, the project was approved by the base commander and slated for development in 2004. When completed, the combined phase I and II projects will result in the second largest PV system installation in the country and sixth largest in the world.  

City of San Diego, Miramar Landfill 1.1 MW DC PV System Feasibility Assessment

As the lead contractor to the US Department of Energy’s “Brightfields” Program (an initiative focused on redevelopment of brownfield sites with solar technologies), Millennium Energy was tasked to develop a feasibility study for a 1.1 MW PV system located at the City of San Diego’s Miramar Landfill. Under this contract, the firm assessed nine system configurations including fixed tilt mount and single axis tracking mount configurations and monocrystalline and thin film PV modules in various system sizes up to 1.1 MW. In addition, Millennium assessed the technical feasibility of each option, including a technical review of mounting a system on a landfill surface prone to settling, as well as explored issues related to reflectivity of the PV panels and the potential impact on military jets landing less than a mile away at a local Marine Base. Millennium then analyzed the economic characteristics of each system configuration under a variety of financing scenarios (including an assessment of all available incentives, credits, grants and potential funding sources). As a result, Millennium recommended the development of a single axis tracking system utilizing monocrystalline panels to maximize system output and economics (a copy of this report is available upon request). This report has served as a template for a number of utility-scale PV system assessments throughout the country including the Leona Quarry in Oakland, California, numerous projects for the City of San Francisco, brightfield developments in Atlanta, Georgia and Albuquerque, New Mexico, and a landfill in New York to name a few. 

After the feasibility study was completed, the City of San Diego Environmental Services Department elected to proceed with the 1.1. MW monocrystalline/tracking system and requested that Millennium Energy continue to assist the City in moving the project forward. Subsequently, DOE tasked Millennium Energy to prepare the required land use/environmental impact study for submittal and approval. Once the study was completed, and showing no negative impacts resulting from construction of the plant, the application was submitted. For reasons still unknown, the application was denied and the City turned its efforts to other sites.

City of San Diego, Chollas Landfill 1.1 MW DC PV System Feasibility Assessment

Upon denial of the application to construct a 1.1 MW PV plant at the Miramar Landfill, the City of San Diego requested that a similar assessment be conducted at one of its five other landfills in the region. As a result, DOE tasked Millennium Energy to review each of the remaining landfill sites, determine the best site for a PV system, and conduct a feasibility assessment for the selected site. Millennium selected the Chollas landfill based upon its inland location and solar access, as well as the availability of an on-site load to serve. Similar to the Miramar project, Millennium conducted technical and economic assessments of various mounting configurations and module types as well as assessed technical issues specific to the site. 

City of San Diego, Chollas Operations Yard Rooftop 1.1 MW DC PV System Feasibility Assessment

Under a separate contract with the City of San Diego Environmental Services Department, Millennium Energy was tasked to determine the technical and economic feasibility of 1.1 MW of PV installed on the rooftops of city buildings located within the Chollas Landfill Operations Yard. As part of this assessment, Millennium team members physically inspected and mapped all 900,000 square feet of building rooftops, and determined the available array space of each rooftop. As a result, Millennium developed preliminary system designs for each building rooftop (fixed tilt and flat mount configurations), incorporated the use of PV awnings, as well as carport shading structures. Based on these designs, Millennium then evaluated the economic characteristics of the system under various financing scenarios and utility rate structures applicable to the site. In addition, Millennium conducted a comparative analysis of the rooftop vs. landfill mounted 1.1 MW systems and provided recommendations for project implementation and next steps. The City is currently determining which PV system application (landfill or rooftop) to pursue for implementation. 

It should be noted the feasibility assessment and development of utility-scale PV plants around the country is a relatively new industry development which is largely driven by increased offerings of incentives from state and local governments and utilities; hence the number of related projects completed by Millennium being located in California – where incentives have reached up to 50% of the project cost. This experience base will likely expand geographically as other regions of the country offer increased levels of incentives which result in more economically attractive projects – as evidenced by this proposed project and the incentives currently available to projects in the Chicago area. 

The Millennium team’s expertise in conducting PV feasibility assessments is grounded in years of hands-on experience in the field and its involvement in all phases of PV project development. A representative sample of projects that the Millennium team has been involved with in the areas of PV system evaluation, analysis, design, installation, troubleshooting, consulting, and training include:

· Anaheim, CA: 100 kW BIPV, grid-tied system on City of Anaheim Convention Center roof:

· Elverta, CA: 40 kW Beta Test Site for Powerlight BIPV grid-tied system (PowerGuard) in cooperation with the Sacramento Municipal Utility District and the Utility Photovoltaic Group; Western Area Power Administration (Western) facility;

· Elverta, CA: 38 kW Powerlight BIPV grid-tied system (PowerGuard); Western facility:

· Folsom, CA: 12 kW grid-tied system using polycrystalline silicon modules; Western facility;

· Folsom, CA: 12 kW grid-tied system using amorphous silicon modules; Western facility;

· Folsom, CA: 1 kW Beta Test Site for copper-indium-gallium-diselenide (CIGS) modules; Western;

· Folsom, CA: 4 kW grid-tied Beta Test Site for Powerlight BIPV roof mounted system; Western;

· Folsom, CA: 12 kW CIGS grid-tied system; Western facility;

· Folsom, CA: 10 kW grid-tied Beta Test Site for cadmium telluride modules and advanced inverter technology; Western facility;

· Western Area Power Administration facilities at Redding, CA, Phoenix, AZ, Salt Lake City, UT, and Loveland, CO:  five 2.0 kW demonstration grid tied systems, each one using  different mounting methods (standard composition shingle roof mount, metal car port, ballasted plan on single ply flat roof, and ground mount);

· National Aeronautics and Space Administration (NASA), Ames Research Center, CA:  11 kW grid tied system;

· Willows, CA: 7.5 kW grid-tied system for Bureau of Reclamation;

· San Jose, CA:  80 kW grid-tied car port system;

· San Jose, CA:  95 kW grid-tied, roof mounted system;

· Roseville, CA:  12 kW grid-tied, swimming pool shade structure;

· Site Evaluation Surveys and Preliminary Designs for various government entities, including the U.S. Post Office in Los Angeles, CA (40 + sites), the U.S. Navy at Port Hueneme, CA, the DOE Labs at Berkeley, Livermore, and Stanford, CA, the cities of Redding, Roseville, Shasta Lake, Palo Alto, Santa Clara, Vallejo, Lompoc, Anaheim (all in CA), the Imperial Irrigation District, CA, the Santa Clara Valley Water District, CA, and the Turlock Irrigation District, CA.

· Placentia, CA: Site evaluation & feasibility assessment for Con/Agra-Knotts Berry Farms, 600 kW Rooftop Grid-Tie System

· Cape Lookout National Seashore, NC: Site Assessment & Evaluation for National Park Service 

· Solar PV training workshops in numerous locations, including San Jose, CA, Anaheim, CA, Riverside, CA, Sunnyvale, CA, Stanford, CA, Eugene, OR, Everett, WA, Tucson, AZ, Scottsdale, AZ (2x), Honolulu, HI, Ames, IA, Kansas City, MO, Flandreau, SD, Brookings, SD 

· Panama Canal, Bocas del Toro, Gigante, Panama: Three 2 kW Hybrid, stand-alone and grid-tie systems for the Smithsonian Tropical Research Institute in the Panamanian jungle- Canal Zone & offshore at Bocas island, facilitating current scientific marine & climate research in the Equatorial Zone.

· Antarctica: stand-alone systems powering environmental monitoring equipment;
· Homa Bay, Kenya: 2 kW grid-tie and stand-alone Emergency PV Systems for U.S. Dept. of Health & Human Services/DOE/U.S. Centers for Disease Control & Prevention  at Kenya Safe Water Health Project & Medical Clinic

· Barstow, CA: Electric Vehicle Charging Stations for U.S. Marine Corps

· Clovis, NM: Research and development of system prototype for PV powered aviation perimeter lighting systems at Cannon Air Force Base - subsequently listed on GSA/FSS Federal Supply Schedule
